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FOREWORD

If the knowledge is
undigested or simply wrong,
more i1s not better.

How to communicate and disseminate numerical data effectively in
chemical science and technology has been a problem of serious and growing
concern to IUPAC, the International Union of Pure and Applied Chemistry,
for the last two decades. The steadily expanding volume of numerical
information, the formulation of new interdisciplinary areas in which
chemistry is a partner, and the links between these and existing tradi-
tional subdisciplines in chemistry, along with an increasing number of
users, have been considered as urgent aspects of the information problem
in general, and of the numerical data problem in particular.

Among the several numerical data projects initiated and operated by
various IUPAC commissions, the Solubility Data Project is probably one of
the most ambitious ones. It is concerned with preparing a comprehensive
critical compilation of data on solubilities in all physical systems, of
gases, liquids and solids. Both the basic and applied branches of almost
all scientific’'disciplines require a knowledge of solubilities as a func-
tion of solvent, temperature and pressure. Solubility data are basic to
the fundamental understanding of processes relevant to agronomy, biology,
chemistry, geology and oceanography, medicine and pharmacology, and
metallurgy and materials science. Knowledge of solubility is very fre-
quently of great importance to such diverse practical applications as drug
dosage and drug solubility in biological fluids, anesthesiology, corrosion
by dissolution of metals, properties of glasses, ceramics, concretes and
coatings, phase relations in the formation of minerals and alloys, the
deposits of minerals and radioactive fission products from ocean waters,
the composition of ground waters, and the requirements of oxygen and other
gases in life support systems.

The widespread relevance of solubility data to many branches and
disciplines of science, medicine, technology and engineering, and the dif-
ficulty of recovering solubility data from the literature, lead to the
proliferation of published data in an ever increasing number of scientific
and technical primary sources. The sheer volume of data has overcome the

capacity of the classical secondary and tertiary services to respond
effectively.

While the proportion of secondary services of the review article type
is generally increasing due to the rapid growth of all forms of primary
literature, the review articles become more limited in scope, more specia-
lized. The disturbing phenomenon is that in some disciplines, certainly
in chemistry, authors are reluctant to treat even those limited-in-scope
reviews exhaustively. There is a trend to preselect the literature,
sometimes under the pretext of reducing it to manageable size. The crucial
problem with such preselection - as far as numerical data are concerned -
is that there is no indication as to whether the material was excluded by
design or by a less than thorough literature search. We are equally
concerned that most current secondary sources, critical in character as
they may be, give scant attention to numerical data.

On the other hand, tertiary sources - handbooks, reference books,
and other tabulated and graphical compilations - as they exist today, are
comprehensive but, as a rule, uncritical, They usually attempt to cover
whole disciplines, thus obviously are superficial in treatment. Since
they command a wide market, we believe that their service to advancement
of science is at least guestionable. Additionally, the change which is
taking place in the generation of new and diversified numerical data, and
the rate at which this is done, is not reflected in an increased third-
level service. The emergence of new tertiary literature sources does not
parallel the shift that has occurred in the primary literature.

With the status of current secondary and tertiary services being as
briefly stated above, the innovative approach of the Solubility Data Pro-
jeet is that its compilation and critical evaluation work involve con-
solidation and reprocessing services when both activities are based on
intellectual and scholarly reworking of information from primary sources.

vii




viii Foreword

It comprises compact compilation, rationalization and simplification, and
the fitting of isolated numerical data into a critically evaluated general
framework.

The Solubility Data Project has developed a mechanism which involves
a number of innovations in exploiting the literature fully, and which con-
tains new elements of a more imaginative approach for transfer of reliable
information from primary to secondary/tertiary sources. The fundamental
trend of the Solubility Data Projeet is toward integration of secondary
and tertiary services with the objective of producing in-depth critical
analysis and evaluation which are characteristic to secondary services, 1in
a scope as broad as conventional tertiary services.

Fundamental to the philosophy of the project is the recognition that
the basic element of strength is the active participation of career
scilentists in it. Consolidating primary data, producing a truly criti-
cally-evaluated set of numerical data, and synthesizing data in a meaning-
ful relationship are demands considered worthy of the efforts of top
scientists. Career scientists, who themselves contribute to science by
their involvement in active scientific research, are the backbone of the
project. The scholarly work is commissioned to recognized authorities,
involving a process of careful selection in the best tradition of IUPAC.
This selection in turn is the key to the quality of the output. These
top experts are expected to view their specific topics dispassionately,
paying equal attention to their own contributions and to those of their
peers. They digest literature data into a coherent story by weeding out
what 1is wrong from what is believed to be right. To fulfill this task,
the evaluator must cover all relevant open literature. No reference is
excluded by design and every effort is made to detect every bit of rele-
vant primary source. Poor quality or wrong data are mentioned and

explicitly disqualified as such. In fact, it is only when the reliable
data are presented alongside the unreliable data that proper justice can
be done. The user is bound to have incomparably more confidence in a

succinct evaluative commentary and a comprehensive review with a complete
bibliography to both good and poor data.

It is the standard practice that any given solute-solvent system
consists of two essential parts: I. Critical Evaluation and Recommended
Values, and II. Compiled Data Sheets.

The Critical Evaluation part gives the following information:

(i) a verbal text of evaluation which discusses the numerical solu-
bility information appearing in the primary sources located in the litera-
ture. The evaluation text concerns primarily the quality of data after
consideration of the purity of the materials and their characterization,
the experimental method employed and the uncertainties in control of
physical parameters, the reproducibility of the data, the agreement of the
worker's results on accepted test systems with standard values, and finally
the fitting of data, with suitable statistical tests, to mathematical
functions;

(ii) a set of recommended numerical data. Whenever possible, the
set of recommended data includes weighted average and standard deviations,
and a set of smoothing equations derived from the experimental data
endorsed by the evaluator;

(1ii) a graphical plot of recommended data.

The compilation part consists of data sheets of the best experimental
data in the primary literature. Generally speaking, such independent data
sheets are given only to the best and endorsed data covering the known
range of experimental parameters. Data sheets based on primary sources
where the data are of a lower precision are given only when no better data
are available. Experimental data with a precision poorer than considered
acceptable are reproduced in the form of data sheets when they are the only
known data for a particular system. Such data are considered to be still
suitable for some applications, and their presence in the compilation
should alert researchers to areas that need more work.

The typical data sheet carries the following information:

(iz components - definition of the system - their names, formulas
and Chemical Abstracts registry numbers;
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(ii) reference to the primary source where the numerical information
is reported. In cases when the primary source is a less common periodical

or a report document, published though of limited availability, abstract
references are also given;

(iii) experimental variables;
(iv) identification of the compiler;

(v) experimental values as they appear in the primary source. When-
ever available, the data may be given both in tabular and graphical form.
If auxiliary information is available, the experimental data are converted
also to SI units by the compiler.

Under the general heading of Auxiliary Information, the essential
experimental details are summarized:

(vi) experimental method used for the generation of data;
(vii) type of apparatus and procedure employed;

(viii) source and purity of materials;

(ix) estimated error;

(x) references relevant to the generation of experimental data as
cited in the primary source.

This new approach to numerical data presentation, developed during
our four years of existence, has been strongly influenced by the diversity
of background of those whom we are supposed to serve. We thus deemed it
right to preface the evaluation/compilation sheets in each volume with a
detailed discussion of the principles of the accurate determination of
relevant solubility data and related thermodynamic information.

Finally, the role of education is more than corollary to the efforts
we are seeking. The scientific standards advocated here are necessary
to strengthen science and technology, and should be regarded as a major
effort in the training and formation of the next generation of scientists
and engineers. Specifically, we believe that there is going to be an
impact of our project on scientific~communication practices. The quality
of consolidation adopted by this program offers down-to-earth guidelines,
concrete examples which are bound to make primary publication services
more responsive than ever before to the needs of users. The self-
regulatory message to scientists of 15 years ago to refrain from un-
necessary publication has not achieved much. The literature is still,
in 1982,.cluttered with poor-guality articles. The Weinberg report (in
"Reader in Science Information", Eds. J. Sherrof and A. Hodina, Microcard
Editions Books, Indian Head, Ins., 1973, p.292) states that "admonition to
authors to restrain themselves from premature, unnecessary publication can
have little effect unless the climate of the entire technical and

scholarly community encourages restraint..." We think that projects of
this kind translate the climate into operational terms by exerting pres-
sure on authors to avoid submitting low-grade material. The type of our

output, we hope, will encourage attention to quality as authors will
increasingly realize that their work will not be suited for permanent
retrievability unless it meets the standards adopted in this project. It
should help to dispel confusion in the minds of many authors of what

represents a permanently useful bit of information of an archival value,
and what does not.

If we succeed in that aim, even partially, we have then done our
share in protecting the scientific community from unwanted and irrelevant,
wrong numerical information.

A. S. Kertes

SDC - A%



PREFACE

This volume is concerned with the solubility of sulfur dioxide,
chlorine, fluorine and the oxides of chlorine in pureliquids, liquid
mixtures, aqueous solutions and miscellaneous fluids and fluid mixtures.
The solubility in molten salts, slags, glasses, metals, alloys and poly-
meric material have been specifically excluded from this volume. There
is always a problem in attempting to distinguish between gas solubilities
and vapor-liquid equilibria and this problem is particularly troublescome
in the case of sulfur dioxide solubilities. There is no absolute dis-
tinction between gas solubility and vapor-liquid equilibria. We have
been fairly liberal in making the distinction and have included systems
which some might classify as vapor-liquid equilibrium. The literature
has been searched up until the middle of 1981. The editor or Professor
H. L. Clever, Director, Solubility Data Center, Department of Chemistry,
Emory University, Atlanta, Georgia USA would ‘appreciate being notified
of any omissions or more recent data.

Unlike most of the previous volumes in this series concerned with
the solubility of gases in liquids, this volume deals with gases which
react with the solvent in several cases. We have not attempted to
evaluate equilibrium constants for reactions which take place in solution
because the available data are not of sufficient gquality or quantity to
make a meaningful evaluation of such constants. Despite the industrial
importance of both sulfur dioxide and chlorine, the solubility of these
gases in most solvents is not known to better than a few per cent.

Much of the data were obtained several decades ago and much of the data
in this volume is barely accurate enough for modern applications.

In many cases meaningful evaluation of the solubility data has not

been possible due to a lack of comparable data. Furthermore, in many
cases it is not clear how the quoted solubilities have been calculated
from the experimental results. Earlier in this series, Hayduk, in the

preface to the ethane volume, made a plea for inclusion of all pertinent
data used in the calculation of gas solubility in all future (original)
publications and stated that in some instances compilers and evaluators
have had to guess which data were used by the authors in their calcula-
tiin of solubility. A similar plea and statement are relevant to this
volume.

In several tables compilers have calculated solubilities not given
in the original paper. In most cases the source of additional data
needed for such calculations is given in the compiled table. The tables
given by Riddick and Bunger in Technique of Chemistry, ed. Weissberger, A,
Vol. II, Wiley-Interscience, New York, 1970, 3rd Ed. have been used but
not specifically referenced in compiled tables.

The Editor acknowledges the advice and helpful suggestions of the

@embers of the IUPAC Commission V8 on Solubility Data. Acknowledgement
is also made to the University of Melbourne for travel support under the
travel for research and special studies program. Finally, the Editor

ac?nowledges the help of Lesley Flanagan who typed the major part of this
volume.

Colin Young

Melbourne, December 1982.




THE SOLUBILITY OF GASES AND LIQUIDS
Introductory Information

C. L. Young, R. Battino, and H. L. Clever

INTRODUCTION

The Solubility Data Project aims to make a comprehensive search of the
literature for data on the solubility of gases, liquids and solids in
liquids. Data of suitable accuracy are compiled into data sheets set out
in a uniform format. The data for each system are evaluated and where
data of sufficient accuracy are available values are recommended and in
some cases a smoothing equation is given to represent the variation of
solubility with pressure and/or temperature. A text giving an evaluation
and recommended values and the compiled data sheets are published on
consecutive pages. The following paper by E. Wilhelm gives a rigorous
thermodynamic treatment on the solubility of gases in liquids.

DEFINITION OF GAS SOLUBILITY

The distinction between vapor-liquid equilibria and the solubility of gases
in liquids is arbitrary. It is generally accepted that the equilibrium
set up at 300K between a typical gas such as argon and a liquid such as
water is gas=-liquid solubility whereas the equilibrium set up between
hexane and cyclohexane at 350K is an example of vapor-liquid equilibrium.
However, the distinction between gas-liquid solubility and vapor-liquid
equilibrium is often not so clear. The equilibria set up between methane
and propane above the critical temperature of methane and below the criti-
cal temperature of propane may be classed as vapor~liquid equilibrium or
as gas-liquid solubility depending on the particular range of pressure
considered and the particular worker concerned.

The difficulty partly stems from our inability to rigorously distinguish
between a gas, a vapor, and a liquid; a subject which has been discussed
in numerous textbooks. We have taken a fairly liberal view in these
volumes and have included systems which may be regarded, by some workers,
as vapor-liquid equilibria.

UNITS AND QUANTITIES

The solubility of gases in liquids is of interest to a wide range of scien-
tific and technological disciplines and not solely to chemistry. Therefore
a variety of ways for reporting gas solubility have been used in the pri-
mary literature. Sometimes, because of insufficient available information,
it has been necessary to use several quantities in the compiled tables.
Where possible, the gas solubility has been quoted as a mole fraction

of the gaseous component in the ligquid phase. The units of pressure used
are bar, pascal, millimeters of mercury, and atmosphere. Temperatures are
reported in Kelvins.

EVALUATION AND COMPILATION

The solubility of comparatively few systems is known with sufficient accur-
acy to enable a set of recommended values to be presented. This is true
both of the measurements near atmospheric pressure and at high pressures.
Although a considerable number of systems have been studied by at least

two workers, the range of pressures and/or temperatures is often suffi-
ciently different to make meaningful comparison impossible,

Occasionally, it is not clear why two groups of workers obtained very
different sets of results at the same temperature and pressure, although
both 'sets of results were obtained by reliable methods and are internally
consistent, In such cases, sometimes an incorrect assessment has beengiven,
There are several examples where two or more sets of data have been clas-
sified as tentative although the sets are mutually inconsistent.

Many high pressure solubility data have been published in a smoothed form.
Such data are particularly difficult to evaluate, and unless specifically
discussed by the authors, the estimated error on such values can only be
regarded as an "informed guess”.

Xi



Xii Introduction

Many of the high pressure solubility data have been obtained in a more
general study of high pressure vapor-liquid equilibrium. In such cases a
note is included to indicate that additional vapor-liquid equilibrium data
are given in the source. Since the evaluation is for the compiled data,

it is possible that the solubility data are given a classification which is
better than that which would be given for the complete vapor-liquid data
(or vice versa). For example, it is difficult to determine coexisting
liquid and vapor compositions near the critical point of a mixture using
some widely used experimental techniques which yield accurate high pressure
solubility data. As another example, conventional methods of analysis

may give results with an expected error which would be regarded as suffi-~
ciently small for vapor-liquid equilibrium data but an order of magnitude
too large for acceptable high pressure gas—-liquid solubility.

It is occasionally possible to evaluate data on mixtures of a given sub-
stance with a member of a homologous series by considering all the
available data for the given substance with other members of the homologous
series. In this study the use of such a technique has been limited.

The estimated error is often omitted in the original article and sometimes
the errors quoted do not cover all the variables. In order to increase the
usefulness of the compiled tables esitimated errors have been included even
when absent from the original article. If the error on any variable has
been inserted by the compiler, this has been noted.

PURITY OF MATERIALS

The purity of materials has been quoted in the compiled tables where given
in the original publication. The solubility is usually more sensitive to
impurities in the gaseous component than to liquid impurities in the liquid
component. However, the most important impurities are traces of a gas dis-
solved in the liquid. Inadequate degassing of the absorbing liquid is
probably the most often overlooked serious source of error in gas solu-
bility measurements.

APPARATUS AND PROCEDURES

In the compiled tables brief mention is made of the apparatus and procedure.
There are several reviews on experimental methods of determining gas
solubilities and these are given in References 1~7,

METHODS OF EXPRESSING GAS SOLUBILITIES

Because gas solubilities are important for many different scientific and
engineering problems, they have been expressed in a great many ways:

The Mole Fraction, x(g)

The mole fraction solubility for a binary system is given by:

x(g) = n(qg)
n{g) + n(l)

= W(g}/M(qg)
TWZg$7MZg§F F AW /M7
he;e n is the number of moles of a substance (an amount of substance),
W is the mass of a substance, and M is the molecular mass. To be unambigu-

ous, the partial pressure of the gas (or the total pressure) and the temper-
ature of measurement must be specified,

The Weight Per Cent Solubility, wt$

For a binary system this is given by

wtg = 100 W(g)}/{W(g) + W(l)}
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where W is the weight of substance. As in the case of mole fraction, the
pressure (partial or total) and the temperature must be specified. The
weight per cent solubility is related to the mole fraction solubility by

x(g) = {wts/M(qg)}
{wte/M(g)} + { (100 - wt%)/M(1)}

The Weight Solubility, Cy,

The weight solubility is the number of moles of dissolved gas per gram of
solvent when the partial pressure of gas is 1 atmosphere. The weight
solubility is related to the mole fraction solubility at one atmosphere
partial pressure by

c, M)

x{(g) (partial pressure 1 atm)
1 + CWM(l)
where M(1l) is the molecular weight of the solvent.

The Moles Per Unit Volume Solubility, n

Often for multicomponent systems the density of the liquid mixture is not
known and the solubility is quoted as moles of gas per unit volume of
liquid mixture. This is related to the mole fraction solubility by

x(g) = n v° (1)
T + n vO(1l)

where v°(1) is the molar volume of the liquid component.

The Bunsen Coefficient, o

The Bunsen coefficient is defined as the volume of gas reduced to 273.15K
and 1 atmosphere pressure which is absorbed by unit volume of solvent (at
the temperature of measurement) under a partial pressure of 1 atmosphere.
If ideal gas behavior and Henry's law are assumed to be obeyed, then

_ V(g) 273.15
o V(%S =T

where V(g) is the volume of gas absorbed and V(1) is the original (starting)

volume of absorbing solvent. The mole fraction solubility x is related to
the Bunsen coefficient by

x(g, 1 atm) = !
+ 273.15 v9(q)

a
v .

o
where v®(g) and v°(1l) are the molar volumes of gas and solvent at a pressure
of one atmosphere. TIf the gas is ideal,

[s ]
273.15R
vP (1)

x(g) =

o+

Real gases do not follow the ideal gas law and it is important to establish
the real gas law used for calculating o in the original publication and to
make the necessary adjustments when calculating the mole fraction
solubility.

The Kuenen Coefficient, S

This is the volume of gas, reduced to 273,15K and 1 atmosphere pressure,
dissolved at a partial pressure of gas of 1 atmosphere by 1 gram of solvent.
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The Ostwald Coefficient, L

The Ostwald coefficient, L, is defined as the ratio of the volume of gas
absorbed to the volume of the absorbing liquid, all measured at the same
temperature:

- 15

If the gas is ideal and Henry's Law is applicable, the Ostwald coefficient
is independent of the partial pressure of the gas. It is necessary, in
practice, to state the temperature and total pressure for which the Ostwald
coefficient is measured. The mole fraction solubility, x(g), is related to
the Ostwald coefficient by

-1
x(g) = —————-526——— + 1
P(g) L v (1)

where P is the partial pressure of gas. The mole fraction solubility will
be at a partial pressure of P(g). (See the following paper by E. Wilhelm
for a more igorous definition of the Ostwald coefficient,)

The Absorption Coefficient, 8

There are several "absorption coefficients", the most commonly used one
being defined as the volume of gas, reduced to 273.15K and 1 atmosphere,
absorbed per unit volume of liquid when the total pressure is 1 atmosphere.
B is related to the Bunsen coefficient by

B = af{l - P(1))
where P(1) 1s the partial pressure of the liquid in atmospheres.

The Henry's Law Constant

A generally used formulation of Henry's Law may be expressed as
P(g) = Kyx(g)

where Ky is the Henry's Law constant and x(g) the mole fraction solubility.
Other formulations are

P(g) = K,C(1) or cl(g) = K C(1)

where K, and K are constants, C the concentration, and (1) and (g) refer to
the liquid and gas phases. Unfortunately, KH' K, and X, are all sometimes
referred to as Henry's lLaw constants, Henry's Law is a £imiting Law but
can sometimes be used for converting solubility data from the experimental
pressure to a partial gas pressure of 1 atmosphere, provided the mole frac~-

;ion of the gas in the liquid is small, and that the difference in pressures
is small. Great caution must be exercised in using Henry's Law.

The Mole Ratio, N

The mole ratio, N, is defined by
N = n(g)/n(l)

Table 1 contains a presentation of the most commonly used inter-conversions
not already discussed.

For gas solubilities greater than about 0.0l mole fraciton at a partial
pressure of 1 atmosphere there are several additional factors which must
be t§ken into account to unambiguously report gas solubilities. Solution
densities or the partial molar volume of gases must be known. Corrections
should be made for the possible non-ideality of the gas or the non-
applicability of Henry's Law.
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TABLE 1 Interconversion of parameters used for reporting solubility

L = a(T/273.15)
Cw = u/Vop 6( )
_ 17.033 x 10 plsoln
KH = % ML) + 760
L = CW Vt'qéip

where Vo is the molal volume of the gas in cm3mol-1 at 0°C, p the density

of the solvent at the temperature of the measurement, °soln the density

of the solution at the temperature of the measurement, and vy gas the
3 4

molal volume of the gas (cm mol-l) at the temperature of the measurement,

SALT EFFECTS

Salt effect studies have been carried out for many years. The results are

often reported as Sechenov (Setchenow) salt effect parameters. There appears

to be no common agreement on the units of either the gas solubility, or the
electrolyte concentration.

Many of the older papers report the salt effect parameter in a form equiva-
lent to

kggo/mol dm™2 = (1/(ey/mol dm™3)) log ((cf/mol am™>)/(c;/mol dm™3))

where the molar gas solubility ratio, c?/c,, is identical to the Bunsen
coefficient ratio, a°/a, or the Ostwald coefficient ratio, L°/L. One can

designate the salt effect parameters calculated from the three gas
solubility ratios as k§cc’ k o kscL’ respectively, but they are

-Fc
scc/dm mol

to the solubility in the pure solvent.

identical, and k describes all of them. The superzero refers

Recent statistical mechanical theories favor a molal measure of the
electrolyte and gas solubility. Some of the more recent salt effects are
reported in the form b

K gmm/ k9 mol™l = (1/(m,/mol kg-l) log ((m}/mol kg-l)/(m,/mol kg-l)

In this equation the mj/m; ratio is identical to the Kuenen coefficient
ratio, A?/A,, or the solvomolality ratio referenced to water, A
Thus the salt effect parameters k

o
Am/Aém'
smm’ ksms' and ksmAém are well
represented by the kg /kg mo1l™L,

Some experimentalists and theoreticians prefer the gas solubility ratio as
a mole fraction ratio, x?/x,. It appears that most calculate the mole
fraction on the basis of the total number of ions. The salt effect
parameters

kscx/dm3 mo1™! = (1/(cy/mol an™3)) log (x§/x;)
and
K gmx/X9 mo1™ = (1/(m,/mol ka™1)) log (x3/x;)

are both in the literature, but kscx appears to be the more common.
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Introduction

The following conversions were worked out among the various forms of
the salt effect parameter from standard definitions of molarity,
molality, and mole fraction assuming the gas solubilities are small.

ksmc = (QZ/mZ) Kece = (CZ/mZ) ksem * Flm

keem = ¥sce = Fre = (Mp/eg) kgpe = Fro = (Mp/eg) Kgpp
Ksex = (mZ/CZ) ksmx = (mZ/CZ) ksmm + F2c

Kemm = Kemx = Fom = (€2/mp) Rgey = Fop

Kemx = (eg/my) keox = (CZ/MZ) Ksee * F3m

k =

sce = Xgex = T30 = (mp/eg) kgpy = Fso

where

Fim = (1/my) log [(p°/p) (1000 + m,M,)/1000]
Fro = (mp/eg) Fyp

Fzm = (1/m2) log [(1000 + vmg M3)/1000]

Foe = (mgley) Fop

F3m = (l/mz) log [(1000p + (vM3-M2) cz)/1000p°)

Fzo = (mg/eg) Fay

The factors Flm’ Flc' FZm' FZc' F3m' and F3c can easily be calculated

from aqueous electrolyte data such as weight per cent and density as
found in Volume III of the International Critical Tables. The values
are small and change nearly linearly with both temperature and
molality. The factors normally amount to no more than 10 to 20

per cent of the value of the salt effect parameter.

The symbols in the equations above are defined below:

Component Molar Molal Mole Molecular
Concentration Concentration Fraction Weight
¢/mol am™3 m/mol kc_;_1 X M/g mo1 ™t

Nonelectrolyte c;, g my, my x;, X4 M,

Electrolyte ¢y my Xy Mz

Solvent s mg X3 M3

The superscript "°" refers to the nonelectrolyte solubility in the
pure solvent. The pure solvent and solution densities are p°/g cm
and p/g cm -, respectively. They should be the densities of gas
saturated solvent (water) and salt solution, but the gas free
densities will differ negligibly in the p°/p ratio. The number of
ions per formula of electrolyte is symbolized by v.

The following table gives estimated errors in k
concentrations and a range of random errors in

for various salt

S€C the gas solubility

measurement 3 -13
Error in kscc/dm mol
cz/ -3 Random Error in gas solubllity Measurement
mol dm 2% 1% 0,58 10,12 10,058
1 +18% 9% 5% +1.5% 1%
0.1 3175% 187% +43% 9% 4%
0.05 +350% +174% +87% +17% +9%
0.01 +1750% 1870% +435% 87% +43%
a

Based on a kscc value of 0.100.
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AQUAMOLAL OR SOLVCMOLAL, AAm or Wiél .

The term aguamolal was suggested by R. E. Kerwin (9). The unit was first
used in connection with D,0 and H,0 + D,0 mixtures. It has since been

extended in use to other solvents. The unit represents the numbers of
moles of solute per 55.51 moles of solvent. It is represented by
mié)/mol kg"1 = (”IMZ/WZ)(WZ/MO) = mi(MZ/Mo) where an amount of n; of
solute {4 is dissolved in a mass Wy of solvent of molar mass Mz; Ma is
1.,
is the

conventional molality in the reference solvent. The reference solvent
is normally water.

the molar mass of a reference solvent and mi/mol kg~

TEMPERATURE DEPENDENCE OF GAS SOLUBILITY

In a few cases it has been found possible to fit the mole fraction
solubility at various temperatures using an equation of the form

In x= A+ B / (T/100K) + C In (T/100K) + DT/100K

It is_then possible to write the thermodynamic functions AG?, Aﬁi,
and ACP for the transfer of the gas from the vapor phase &t

1
101,325 Pa partial pressure to the (hypothetical) solution phase of
unit mole fraction as:

ASi

AG? = -RAT - 100 RB - RCT 1n (T/100) - RDT2/100

45y = RA + RC ln (T/100) + RC + 2 RDT/100
AR = -100 RB + RCT + RDTZ/100
AC® = RC + 2 RDT/100

Py

;n cases where there are solubilities at only a few temperatures it
is convenient to use the simpler equations

Aai = = RT ln x = A + BT
in which case A = AH° and -B = Kgi
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Sulfur Dioxide Solubilities

COMPONENTS: EVALUATOR:

1. Sulfur dioxide; SO03; Colin L. Young,
[7446-09-5] School of Chemistry,

University of Melbourne,

2. Miscellaneous compounds of Parkville, Victoria 3052,
similar volatility to sulfur Australia.
dioxide. . March 1982

EVALUATION:

In general measurements generally referred to as vapor-liquid
equilibrium determinations are not considered in the Solubility Data
Series since it is necessary to limit the scope of the mixtures considered.
Many studies of mixtures containing sulfur dioxide, which has a boiling
point of 263 K are usually classified as vapor-liquid equilibrium deter-
minations rather than gas solubility measurements.

Below is a list of systems which have been excluded from the
compilation on the grounds that

(a) the experimental method was such that it was
only suitable if both components were of similar
volatility;

(b) the data were presented only in graphical form;

(c) the vapor pressure of the two pure components
did not vary by a factor greater than three at
the temperature of the measurements.

The list, which includes vapor-liquid equilibrium determinations,
is given so that the user of this volume can refer to the original
article if further information is required.

Solvent Reference
1,2,3-Trichloropropane C3HsCl; [96-18-4] 1
1,2-Dichloropropane C3HgCl, f78-87-5] 1
Tetrachloromethane CCl, [56-23~5] 1
Trichloromethane CHC1, [67-66-3] 1
Dichloromethane CH,Cl1, [75-09-2] 1,2
Tetrachloroethene C,Cl, [127-18-4] 1,6
1,1,2-Trichloroethene C2HC1, [79-01-6] 1
1,1-Dichloroethene C2H,C1, {75-35-4] 1
¢i8~1,2-Dichloroethene * C2H,C1, [156-59-2] 1
trans-1,2-Dichloroethene C2H,C1, [156-60-5] 1
1,1,2,2-Tetrachlorocethane C,H,C1, [79~-34~=5] 1
1,1,2-Trichlorocethane CyH3Cl, [79-00-5] 1
1l,1,1-Trichloroethane C3H;3Cl, [71-55~6] 1
1,1-Dichloroethane C2H,Cl, [75-34-3] 1
1,2-Dichloroethane \ C,H,Cl, [107-06-2] 1,2
2-Chloropropane C3H,Cl [75-29-6] 1
1,4-Dichlorobutane CyHgCl, [110-56-5] 1
2-Chlorobutane Cy,HsCl [78-86~4] 1
1-Chloro-2-methylpropane CLyH4Cl [513-36-0] 1
2-Chloro-2-methylpropane C,HeCl [507-20-0] 1
Chloromethane CH;Cl [74-87-3] 3
Chloroethane C2HsC1 [75-00-3] 3
1-Chloropropane CiH,CL [540-54-5] 3
1-Chlorobutane C,HoCl [109~-69-3] 3
1-Chloropentane CsH;,CL [543-59-9] 3
1-Chlorohexane Ce¢H,; 3Cl [544-10-5] 3
1-Chloroheptane C7H,5Cl [629-06-1] 3
Thionyl chloride Cl,0s8 {7719-09-7] 3
Sulfuryl chloride Cl;0,8 [7791-25-5] 3
2-Methyl-l-propene CyHs [115-11-7] 4
3-Methyl-l-butene CsHio [563-45-1] 5
Hydrogen fluoride HF [7664~39-3] 7
Benzenamine (Aniline) C¢H7N [62-53~3] 8

{(cont.)




Sulfur Dioxide Solubilities

COMPONENTS:

1. Sulfur dioxide; 8S0,;
[7446-09-5]

2. Miscellaneous compounds of
similar volatility to sulfur
dioxide.

EVALUATOR:

Colin L. Young,

School of Chemistry,
University of Melbourne,
Parkville, Victoria 3052,
Australia.

March/1982

In addition to the above systems the work of Komissarov et aZ.'(QQ
have not been compiled. These workers studied the system sulfur dloglde
+ oxygen + tetradecane. It is, however, not clear as to what conditions

the reported numerical data refer,
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Water

COMPONENTS : EVALUATOR:
1. Sulfur dioxide; SO0;; Rubin Battino,
[7446-09-5] Department of Chemistry,
Wright State University,
2. Water; H,0; [7732-18-5] Dayton, Ohio 45435, U.S.A.
July 1981

CRITICAL EVALUATION:

For this critical evaluatdon of the solubility of sulfur dioxide
in water at around atmospheric pressure, we examined the literature from
1855 until the present. Surprisingly, the earliest work (1) (that of
Schdnfeld as reported by Bunsen in several papers) is very close to the
best modern values — in the middle of the temperature range studied
(273-313 X). These early results are within 2-4 per cent of the values
to be recommended in this section.

Reactive gases like sulfur dioxide pose a special problem with
respect to gas solubilities. S0, (g) is in equilibrium (at saturation)
with S0, (ag), but the S0:(aq) is also in equilibrium with other species
in solution. The solubilities reported here as mole fractions at
101.325 kPa partial pressure of gas are bulk solubilities, i.e., they
are taken as if all of the SO;-containing species in solution were simply
50, (aq) . There are many papers dealing with the remaining ionization
and equilibrium constants,

Many of the measurements made on sulfur dioxide solubilities were
carried out at different partial pressures. Due to the high solubilities
(mole fractions at 101.325 kPa partial pressure of gas of 0.003 to 0.06)
exhibited by this system and the chemical interactions involved, the
system does not obey Henry's law even over relatively small extrapolations.
We limited our interpolations to within about 13 kPa either side of
101.325 kPa.

Of the more modern determinations we judged the work of four
workers to be sufficiently reliable to use for smoothing via least squares
analysis. Individual data points which were more than about two standard
deviations from the smoothed values were rejected. Thus, 24 points were
used for the final smoothing and were obtained as follows (reference —
number of data points used from that reference): 2-10, 3-8, 4-1, 5-5.

The best fit for the 24 points is

In x; = -25.26286 + 45.75521/(T/100K) + 5.685450 1n (T/100K)

where %; is the mole fraction solubility at 101.325 kPa partial pressure
of gas. The standard deviation in x; was 1.7 x 10~* or about *1.8 per
cent at the mid-range of 283 to 380 K. The following table gives the
recommended smoothed values of the mole fraction and the Ostwald coef-

ficient at 5 K intervals calculated from the above equation. (Thermo-
dynamic properties are not presented - due to the complexity of the
aqueous solution. They would be meaningless.)

T/K z,2 1P T/K 10%z,2 P
278.15 0.0499 66.6 333.15 9.22 13.9
283.15 0.0413 55.6 338.15 8.19 12.5
288.15 0.0345 46.9 343.15 7.31 11.3
293.15 0.0290 39.8 348.15 6.55 10.2
298.15 0.0246 34.1 353.15 5.90 9.27
303.15 0.0210 29.5 358.15 5.33 8.47
308.15 0.0180 25.6 363.15 4.84 7.76
313.15 0.0156 22.4 368.15 4.41 7.14
318.15 0.0136 19.7 373.15 4.03 6.59
323.15 0.0119 19.7 378.15 3.70 6.10
328.15 0.0104 15.5 383.15 3.40 5.66

2 Mole fraction solubility at 101.325 kPa partial pressure of gas.

b Ostwald coefficient. (cont.)




4 Sulfur Dioxide Solubilities

COMPONENTS : - | EVALUATOR:

1. Sulfur dioxide; 80;; Rubin Battino,
[7446~09~5] 4 Department of Chemistry,
Wright State University,
2. Water; H,0; .[7732-18-5] Dayton, OChio 45435, U.S.A.
July 1981

CRITICAL EVALUATION:

The results of several workers were not used in the smoothing
process. Bunsen/Schénfeld's early measurements (1) were surprisingly
good at the middle of their temperature range of 273 to 313 K but differed
strongly at the extremes. Sims' early work (6) ranged 4-5 per cent high
and low. Fox's two values (7) were high and very high. Lindner's
values (8) were all at lower pressures. Baume and Tykociner's values at
three temperatures (9) were very high when interpolated to 101,325 kPa.
Smith and Parkhurst's results (10) were erratically low and high. Oman's
results (11) were very low at all temperatures he investigated (313-368 K).
The interpolated Maass and Maass results (12) were over 10 per cent low.
The interpolated Morgan and Maass (13) results were also quite low (4-7
per cent). The extrapolared value for Conrad and Beuschlein (14) £from
data over a pressure range of 41 to 97 kPa at 298 K was low. Johnstone
and Leppla's results (l5) were at too low pressures to be reasonably
extrapolated. Otuka's results (16) were mostly at pressures above
atmospheric and not readily extrapolated. Parkinson's determinations
(17) were at rather low partial pressures of sulfur dioxide (0.08-3.5 kPa).
The Bodor et al. (18) results were quite low (7-14 per cent) after extra-
polation and interpolation to 101.325 kPa. Tokunaga's measurements (19)
were of reasonable precision but systematically higher than the recommended
values. Douabul and Riley's results (20) were 6 to 14 per cent higher
than the recommended values. Byerley et al.'s two values (21) were 8
and 12 per cent low. Vosolsobe et al.'s results (22) were at too low
pressure to be extrapolated. Sano and Nakamoto's value agrees with the valud
in the table. This system awaits a definitive study.
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Water

COMPONENTS : EVALUATOR:

1. Sulfur dioxide; S02; [7446~09-5] Rubin Battino,
Department of Chemistry,

2. Water; H,0; [7732-18-5] Wright State University,
Dayton, Ohio 45435, U.S.A.
July 1981

CRITICAL EVALUATION:
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6 Sulfur Dioxide Solubilities

COMPONENTS :
1. Sulfur dioxide; 80,; [7446-09-5]

Bunsen, R.

ORIGINAL MEASUREMENTS:

Ann. 1855, 93, 1-50.
2. Water; H,0; [7732-18-5] (Schdnfeld, M. Ann. 1855,
93, 26).
VARIABLES : PREPARED BY:
T/K = 273-313 R. Battino
EXPERI)ENTI;I‘J VALUES: ab o"c/cma (STP) s - ccc/cm3 (STP)
t/°c  TY/K z, <! em™? atm™! t/°c TY/K Tl cm~? atm™!
0 273 0.0525 68.861 21 294 0.0274 34.989
1 274 0.0511 67.003 22 295 0.0266 33.910
2 275 0.0498 65.169 23 296 0.0258 32.847
3 276 0.0485 63.360 24 297 0.0250 31.800
4 277 0.0472 61.576 25 298 0.0242 30.766
5 278 0.0459 59,816 26 299 0.0234 29.748
6 279 0.0446 58.080 27 300 0.0227 28.744
7 280 0.0434 56.369 28 301 0.0219 27.754
8 281 0.0421 54.683 29 302 0.0212 26.780
9 282 0.0409 53.021 30 303 0.0204 25.819
10 283 0.0397 51.383 31 304 0.0197 24,873
11 284 0.0385 49.770 32 305 0.0190 23.942
12 285 0.0373 48.182 33 306 0.0183 23.025
13 286 0.0361 46.618 34 307 0.0176 22,122
14 287 0.0350 45.079 35 308 0.0169 21.234
15 288 0.0339 43.564 36 309 0.0162 20.361
16 289 0.0327 42.073 37 310 0.0155 19.502
17 290 0.0316 40.608 38 311 0.0149 18.658
18 291 0.0306 39.165 39 312 0.0142 17.827
19 292 0.0295 37.749 40 313 0.0136 17.013
20 293 0.0283 36.216

a
b

Calculated by compiler.

C Bunsen coefficient.

Mole fraction solubility at 101.325 kPa partial pressure of gas.

AUXILIARY

INFORMATION

METHOD /APPARATUS /PROCEDURE :

Analysed chemically. This is
really Schonfeld's data (1) as
cited by Bunsen. Data were
smoothed by Schdnfeld.

No details given.

SOURCE AND PURITY OF MATERIALS:

ESTIMATED ERROR:
So/a = +0.03 (compiler's estimate).

REFERENCES ;

Ann,

1. Schdnfeld, M.

1855, 93, 26.




Water .

COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO0;; Sims, T. H.
[7746-09-5] J. Chem. Soe.
2. Water; H;0; [7732-18-5] 1862, 14, 1-22.
VARIABLES: PREPARED BY:
T/K = 281~-323 R. Battino
EXPERIMENTAL VALUES:
£3/0¢ ™ /% 2,2 Solubility® Solubility®
(volume) (weight)
8 281.2 0.0451 58.7 0.168
10 283.2 0.0415 53.9 0.154
12 285.2 0.0384 49.6 0.142
14 287.2 0.0353 45.6 0.130
16 289.2 0.0329 42.2 0.121
18 291.2 0.0305 39.3 0.112
20 293.2 0.0284 36.4 0.104
22 295.2 0.0268 34.2 0.098
24 297.2 0.0252 32.3 0.092
26 299.2 0.0239 30.5 0.087
28 301.2 0.0228 28.9 0.083
30 303.2 0.0215 27.3 0.078
32 305.2 0.0201 25.7 0.073
34 307.2 0.0190 24.3 0.069
36 309.2 0.0180 22.8 0.065
38 311.2 0.0171 21.6 0.062
40 313.2 0.0160 20.4 0.058
42 315.2 0.0152 19.3 0.055
44 317.2 0.0147 18.4 0.053
(cont.)

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE:

The experimental method is similar
to that of Roscoe (1).

Accurate analysis was used to
determine the quantity of gas
absorbed by a known weight of
water under known conditions of
The
Details

temperature and pressure.
analysis was iodimetric.
are given in the paper.

SOURCE AND PURITY OF MATERIALS:

1. Evolved from sulfuric acid and
copper and washed with water

before freezing into a container.

No details given.

ESTIMATED ERROR:
Solubility/Solubility =
{compiler's estimate).

0.03

REFERENCES :

l. Roscoe, H. E.
J. Chem, Soe.
1855, &8, 14.




Sulfur Dioxide Solubilities

COMPONENTS::
1, Sulfur dioxide; 850,;
[7746-09-5]
2. Water; H,0; [7732-18-5]

ORIGINAL MEASUREMENTS

Sims, J. H.
J., Chem, Soec.
1862, 14, 1-22.

EXPERIMENTAL VALUES:

£3/°C /K PRI Solubilityd Solubility®
(volume) (weight)
46 319.2 0.0139 17.4 0.050
48 321.2 0.0130 16.4 0.047
50 323.2 0.0125 15.6 0.045

These are smoothed values presented by Sims at 2 K

intervals. The smoothed values are based on
extensive pressure-dependent measurements at 7, 20,

39.8, and 50 °cC.

partial pressure of 760 mmHg.

They were calculated for an SO,
The pressure range

at each temperature ranged from about 27 to 2000
mmHg, so the smoothed values at 760 mmHg are inter-

polations.

pressure of gas.

Calculated by compiler.

Solubility in cm?® s0,/g H,O0.
Ostwald coefficient.

Solubility in g S0,/g H,0.

Mole fraction solubility at 101.325 kPa partial

Effectively an

Mole fraction solu-

bilities were calculated from the values in this

column.




Water -

COMPONENTS :

ORIGINAL MEASUREMENTS: i

1. Sulfur dioxide; SO,; [7446-09~5] Fox, C.J.J.

2. Water; H,0; [7732-18-5] Z. Phys. Chem. 1902, 41, 458-482.

VARIABLES :

Temperature

PREPARED BY:
C.L. Young

EXPERIMENTAL VALUES:

Partial pressure = 0.101325 MPa

T/K Ostwald coefficient, Mole fraction of
L sulfur dioxide, €
- %350,
298.2 32.762 0.0257
308.2 22.43 0.0178

a
average of 6 values.

b average of 5 values.

(o]

calculated by compiler assuming ideal gas

molar volume for sulfur dioxide.

AUXILIARY INFORMATION ”

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS;:

Sulfur dioxide was passed through the 1. Purity 99.8 mole per cent
water until saturated at the barom- major impurity water.

etric pressure. After saturation

a sample of solution was analysed, 2. Conductivity grade.

the amount of sulfur dioxide being
determined by iodine-thiosulfate

titration.

ESTIMATED ERROR:

=
6x502 +3%

REFERENCES ;
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Sulfur Dioxide Solubilities

interest only.

complicated method, of historical

COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; 80.; Lindner, J.
[7446-09-5] Monateh.
2. Water; H20; [7732-18-5] 1912, 33, 613-672.
VARIABLES : PREPARED BY:
Temperature, pressure C. L. Young
EXPERIMENTAL VALUES:
Solubility
T/K p/mmHg p/kPa /(g(soz)/lo2 ecm® (sat.soln.)
273.2 0.4 0.05 0.0537
3.5 0.47 0.237
29.4 3.92 1.227
109.4 14.59 3.804
293.2 1.4 0.19 0.0534
11.75 1.57 0.234
87.9 11.72 1.212
313 41.7 3.750
323.2 4.9 0.65 0.0525
30.5 4.07 0.2276
204.5 27.26 1.181
696 92.8 3.628
AUXILIARY INFORMATION
METHOD /APPARATUS /PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Manometric method. Fairly

No purity data given.

ESTIMATED ERROR:

REFERENCES ;




Water ~

1"

COMPONENTS :

1. Sulfur dioxide; SO,; [7446-09-5]

ORIGINAL MEASUREMENTS:

Smith, W.T.; Parkhurst, R.B.

2. Water; H,0; [7732-18-5] J. Am. Chem. Soc. 1922,44, 1918-1927
VARIABLES: PREPARED BY:
Temperature, pressure C.L. Young
EXPERIMENTAL VALUES:
Partial pressure Wt. of S0, Mole fraction
T/K of sulfur dioxide per 100 cm® of sulfur
p/mmHg p/kPa water /g dioxide, %50,
278.2 474.8 63.30 11.55 0.0315
293.2 198.6 26.48 2.97 0.00828
224.4 29.92 3.34 0.00931
366.6 48.88 5.22 0.0145
1107.8 147.69 15.01 0.0405
313.2 306.4 40,85 2.21 0.00618
373.8 49.84 2.68 0.00748
333.2 175.7 23.42 0.84 0.00236

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Static system in which water was
saturated with sulfur dioxide at
stated pressure. Samples of
saturated solutions analysed by
iodine~-thiosulfate titration.
Details in source.

2. Degassed.

SOURCE AND PURITY OF MATERIALS:

1. Virginia Smelting Co. sample.

ESTIMATED ERROR:

§T/K = +0.1;

8 = %5%

%50,

(estimated by compiler)

REFERENCES:;




12 Sulfur Dioxide Solubilities

COMPONENTS: ~ ~ ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO0;; Hudson, J. C.
[7746-09-5] J, Chem. Soc.
2. Water; H20; [7732-18-5] 1925, 1332-1347.
VARIABLES: PREPARED BY:
Temperature C. L. Young

EXPERIMENTAL VALUES:

Mole fraction of
sulfur dioxide,

Total Partial Solubility xsoz
*

T/K pressure pressure 53 Sf at a partial
P/mmHg  p/mmHg p/kPa pressure of 101.3 kPa

283.15 777.3 764.2 101.9 15.53 15.44 0.04162
776.3 767.1 102.3 15.50 15.36 0.04141
776.3 767.0 102.3 15.58 15.44 0.04162
775.4 766.2 102.2 15.48 15.36 0.04141
766.2 757.0 100.9 15.28 15.32 0.04131

288.15 769.5 757.6 101.0 12.72 12.76 0.03464
772.5 760.6 101.4 12.75 12.74 0.03459
769.5 757.6 101.0 12.64 12.68 0.03443

293.15 787.7 771.3 102.8 10.79 10.63 0.02903
773.3 765.9 102.1 10.61 10.66 0.02911
778.6 762.2 101.6 10.68 10.64 0.02905
779.1 762.7 101.7 10.65 10.61 0.02898
773.9 757.5 101.0 10.64 10.68 0.02916

303.05 798.5 768.5 102.5 7.640 7.554 0.02080
789.4 759.4 101.2 7.600 7.607 0.02095
791.0 761.0 101.5 7.610 7.600 0.02093
800.9 770.9 102.8 7.674 7.565 0.02083

313.15 800.9 747.3 99.63 5.428 5.520 0.0152¢9
801.4 747.8 99.70 5.441 5.529 0.01531
798.1 744.5 99.26 5.406 5.516 0.01528

(cont.)
AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE ; SOURCE AND PURITY OF MATERIALS:

Sulfur dioxide was bubbled through 1. Obtained from a cylinder; the

water in a thermostatted tube. purity was stated to be high,

Mercury manometer used to measure the major impurity being water,

total pressure at sautration. After less than 0.4%.

saturation, tube weighed and sulfur

dioxide content determined by 2. No details given.

oxidation with hydrogen peroxide in
sodium hydroxide solution and the

ESTIMATED ERROR:
§T/K = +0.1; dp/mmHg = %0.2;

dxsoz = +0,001 (estimatgd by
compiler).

gravimetric estimation of sulfate
as barium sulfate. The partial
pressure of sulfur dioxide was

calculated assuming partial pressure REFERENCES :
of water could be calculated from
Raoult's Law.
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COMPONENTS :

1. Sulfur dioxide; SO,;
[7746-09-5]

2. Water; H,0; [7732-18-5]

ORIGINAL MEASUREMENTS:

Hudson, J. C.
J. Chem. Soec.
1925, 1332-1347.

EXPERIMENTAL VALUES:

Mole fraction of

Total Partial Solubility sulfur dioxide,
T/K pressure pressure * # *s0
Sy So at a partial
P/mmHg p/mmHg p/kpa pressure of 10l.3 kPa
313.15 816.7 763.1 101.7 5.593 5.569 0.01542
815.7 762.1 10l.6 5.585 5.555 0.01538
815.7 762.1 101.6 5.581 5.550 0.01537
321.30 799.0 717.0 95.59 4,147 4,395 0.01221
801.5 719.5 95,93 4.132 4.365 0.01213
794.3 712.3 94,97 4,108 4,382 0.01217
840.9 758.9 101.2 4,409 4,415 0.01226
333.15 881.5 735 98.0 3.151 3.257 0.009077
894.5 748 99,7 3.192 3.244 0.009041
894.5 748 99.7 3.215 3.268 0.009107
886.5 740 98.7 3.142 3.220 0.008975
343.15 897 666.5 88.86 2,278 2,598 0.007254
892.5 662 88.3 2,277 2.614 0.007298
893 662.5 88.33 2.300 2.637 0.007362
892 661.5 88.19 2,251 2.585 0.007218
353,15 883 531.5 70.86 1.496 2.139 0.005980
883 531.5 70.86 1.490 2,131 0.005958
958 606.5 80.86 1.704 2,130 0.005955
967 616 82.1 1.714 2.114 0.005910
363.15 893 378 50.4 0.901 1.801 0.005040
954.3 439.5 58.60 1.037 1.785 0.004995
960 439 58.5 1.056 1.829 0.005118

#

* g of SO, per 100 g of water at stated pressure.

g of S0, per 100 g of water at pressure of 101.3 kPa.
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Sulfur Dioxide Solubilities

COMPONENTS = ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0;; [7446~09~5] Maass, C.E.; Maass, O.
2. Water; H,0; [7732-18-5] J. Am. Chem. Soe. 1928, 50,
1352~1368.
VARIABLES: PREPARED BY:
Temperature, pressure C.L. Young

EXPERIMENTAL VALUES:

T/K Total Pressure Mass % Mole fraction of
pr/cmHg p/10%Pa of 80, sulfur dioxide, g0,
283.2 24.3 3.24 4,57 0.0133
45,2 6.03 8.19 0.0245
67.4 8.99 11.64 0.0357
87.4 11.65 14.75 0.0464
124.5 16.60 18.91 0.0615
128.8 17.17 19.86 0.0652
154.3 20.57 23.10 0.0779
289.7 31.0 4.13 4,48 0.0130
57.2 7.63 8.03 0.0240
84.4 11.25 11.42 0.0350
111.4 14.85 14.31 0.0449
151.9 20.25 18.57 0.0603
156.0 20.80 19.52 0.0637
188.4 25.12 22.71 0.0763
295.2 37.8 5.04 4.40 0.0128
69.3 9.24 7.88 0.0235
102.2 13.63 11.17 0.0342
132.6 17.68 14.04 0.0439
178.3 23.77 18.22 0.0590
186.1 24.81 19.14 0.0624
222.2 29.62 22.32 0.0748
298.2 66.2 8.83 6.9 0.0204
246.9 32.92 22.4 0.0751
300.2 44.8 5.97 4.32 0.0125
81.0 10.80 7.71 0.0230

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

The vapor pressure of solutions
containing a known amount of sulfur
dioxide were measured.

SOURCE AND PURITY OF MATERIALS:

1. Commercial sample, dried
and distilled several times
in vacuo.

2. Degassed.

ESTIMATED ERROR:

§T/K = £0.1; Sag ) = £2%
2
(estimated by compiler)

REFERENCES ;




of 101.3 kPa.

Calculated by compiler for a partial pressure of sulfur dioxide

Water - 15
COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO,; [7746-09-5] Maass, C.E.; Maass, O.
2. Water; H,0; [7732-18-5] J. Am. Chem. Soe. 1928,50,
1352-1368.
EXPERIMENTAL VALUES:
T/K Total Pressures Mass % Mole fraction of
p/cmHg r/10%Pa of SO, sulfur dioxide, 30,
300.2 118.3 15.77 10.95 0.0334
152.8 20.37 13.74 0.0429
206.9 27.58 17.85 0.0576
255.6 34.08 21.86 0.0729
= a
T/K so,
283.2 0.03838
290.0 0.03053
295.2 0.02518
298.2 0.02157
300.2 0.02141
a

SDC - B



16 Sulfur Dioxide Solubilities

COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; 50;; Morgan, O. M.; Maass, O.
[7746-09-5] Can. J. Res.
2. Water; H,0; [7732~18-5] 1931, 5, 162-99.
VARIABLES : PREPARED BY:
T/K = 273-298" R. Battino
EXPERIMENTAL VALUES:
P/cm Hg P2 /kPa 3 50,° P/cm Hg P%/kpa $ 50,°
t/°C =0 T/K = 273 t/°C = 18 T/K = 291
0.17 0.23 0.1369 0.32 0.43 0.0816
0.63 0.84 0.3374 1.10 1.47 0.2605
1.97 2.63 0.8888 2.68 3.57 0.5563
6.05 8.07 2.284 5.92 7.89 1.103
11.55 15.40 3.978 14.83 19.77 2.458
17.30 22.06 5.597 26.66 35.54 4.150
29.21 38.94 8.630 39.01 52.01 5.773
41.63 55.50 11.52 51.44 68.58 7.340
55.02 73.35 14.23 63.69 84.91 8.831
76.04 101.38 10.30
t/°C = 10 T/K = 283 t/°C = 25 T/K = 298
0.35 0.47 0.1267 0.79 1.05 0.1735
1.00 1.33 0.3414 3.42 4,56 0.5448
2.12 2.83 0.6360 7.37 9.83 1.056
4.71 6.28 1.261 13.61 18.15 1.809
10.98 14.64 2.593 25.28 33.70 3.116
19.52 26.02 4,256 40.00 53.33 4.672
28.37 37.82 5.872 55.00 73.33 6.184
46.62 62.15 8.937 69.88 93.17 7.640
64.18 85.57 1l1.68 81.17 108.22 8.756
73.58 98.10 13.03
(cont.)

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

The amount of sulfur dioxide

dissolved was determined via
conductivity measurements.

SOURCE AND PURITY OF MATERIALS:

1. From Ansul Chemical Co.,
Marinette, Wisconsin.
Distilled three times.

"Conductivity water".

ESTIMATED ERROR:
8% 502/% S0, = *0,05
(compiler's estimate).

REFERENCES;
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COMPONENTS : ORIGINAL MEASUREMENTS:

1. Sulfur dioxide; 50,; Morgan, O. M.; Maass, O.
[7746-09-5} Can. J. Res

2. Water; H,0; [7732-18-5] 1931, 5, 162-99.

EXPERIMENTAL VALUES:

a
Calculated by compiler.

Presumably a weight per cent of the total amount of sulfur dioxide
as 802 in the water.

T/K u? 2,2
283 0.01080 0.0386
291 0.00870 0.0295
298 0.00758 0.0235

Henry's law constant calculated by authors from [SO,] = Hp
where [S0,] is in mol dm~? and p is in cm Hg. These
are smoothed and averaged values.

Mole fraction solubility at 101.325 kPa partial pressure of
gas calculated by compiler from data around 101.325 kPa given
in the paper. Mole fractions calculated from the Henry's law
Constants given by the authors are quite different since for
this system H (as calculated) is concentration-dependent.




18 Sulfur Dioxide Solubilities

COMPONENTS ¢

1. Sulfur dioxide;

ORIGINAL MEASUREMENTS:

S0,; Conrad, F. H.; Beuschlein, W. L.
[7446-09-5]}
J, Am. Chem. Soc.
2. Water; H,0; [7732-18-5]
1934, 56, 2554-2562.
VARIABLES: PREPARED BY:
Pressure

C. L. Young

EXPERIMENTAL VALUES:

measuring pipet and then into a
flask containing water. The flask
was shaken until a constant total
pressure was achieved. The
pressure was measured using a
mercury manometer., The solution
was analysed by titration using

the iodine-thiosulfate procedure.

T/K Partial Pressure Solubility, S Mole fraction
of sulfur dioxide /{gS02/100gH20) of sulfur dioxide
p/mmHg p/kPa in solution, %50,
298.2 308 41.1 3.72 0.0104
299 39.9 3.63 0.0101
593 79.1 6.89 0.0190
640 85.3 7.28 0.0201
611 81.5 6.99 0.0193
730 97.3 8.37 0.0230a
7602 101.3 - 0.0237
a Extrapolated by compiler.
AUXILIARY INFORMATION
METHOD/APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
1. Refrigeration grade from
Sulfur dioxide was passed into a Virginia Smelting Co.  No trace

of sulfur trioxide detected.

2. Distilled and freshly boiled.

ESTIMATED ERROR:

§T/K = £0,05; stoz =

(estimated by compiler).

149

REFERENCES;




Water- 19
COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO0,; [7446-09-5] Johnstone, H.F.; Leppla, P.W.
2. Water; H,0; [7732~18-5] J. Am. Chem. Soe. 1934,56,2233-
2238.
S
VARIABLES ; PREPARED BY:
Pressure C.L. Young

EXPERIMENTAL VALUES:

T/K Partial pressure Moles of S0, Mole fraction
of sulfur dioxide per 1000g water of sulfur dioxide
10°p/atm p/kPa 10%zg,

2
298.2 0.27 0.027 0.002484 0.0448
1.20 0.122 0.006203 0.1117
2.29 0.232 0.009546 0.1720
2.67 0.271 0.01084 0.1953
6.71 0.680 0.02059 0.3708
9.11 0.923 0.02561 0.4612
13.50 1.368 0.03328 0.5992
308.2 1.03 0.104 0.00419 0.0755
2.49 0.252 0.00745 0.1342
4,12 0.417 0.00999 0.1799
5.80 0.588 0.01356 0.2442
9.55 0.968 °0.01987 0.3579
323.2 2,30 0.233 0.00467 0.0841
3.83 0.388 0.00637 0.1147
5.38 0.545 0.00838 0.1510
8.79 0.891 0.01057 0.1904
\

AUXILIARY INFORMATION

S
METHOD /APPARATUS JPROCEDURE :

gﬁiflow partial pressure of
bl ur d19x1de was obtained by
Suigg a mixture of nitrogen and
bubb%r dioxide. This mixture was
bub ed through water in a "Pyrex
refurator gBichowsky and Starch,
(1)) until equilibrium was
reached. Samples of solution
Were analysed by adding excess
lodate and titrating with
thiosulfate solution.

SOURCE AND PURITY OF MATERIALS:

1. stated to be of high purity.

2. Conductivity water, degassed.

ESTIMATED ERROR:

REFERENCES ;

1. Bichowsky, F.R.; Starch, H.

J. Am. Chem. Soe. 1915,37,2695.




20 Sulfur Dioxide Solubilities

COMPONENTS :
1. Sulfur dioxide; S0,; [7746-09-5]

2. Water; H,0; [7732~18-5]

ORIGINAL MEASUREMENTS:

Otuka, Y.

J. Soe. Chem., Ind. Japan. Suppl.

1939, 42, 2

05B~-209B

VARIABLES:
Temperature, pressure

PREPARED BY:

W. Gerrard

EXPERIMENTAL VALUES:

760 mmHg = 1 atm = 101.325 kPa

of solution. P

The author defined the "solubility" as # = (H
pressure being in atm. (H»2S803) evidently means mole S0,/dm?

Total - Pso, * PH,0 °
to "pure sulfurous acid, H,SO0;".

NOTE:

T/K Progal/atm Psoz/atm Mole SO, /dm®soln H
373 1.72 0.73 0.1763 0.242
1.94 0.95 0.2443 0.257
378 2.01 0.83 0.1728 0.208
2.26 1.08 0.2401 0.222
383 2.29 0.89 0.1708 0.192
2.63 1.24 0.2352 0.190
388 2.70 1.05 0.1656 0.158
3,03 1.38 0.2311 0.168
393 3.12 1.18 0.1616 0.137
3.50 1.56 0.2259 0.145
398 3.58 1.31 0.1578 0.120
4.00 1.74 0.2210 0.127
403 4.10 1.45 0.1535 0.106
4.55 1.91 0.2164 0.113
408 4.63 1.57 0.1502 0.096
5.12 2.07 0.2123 0.103
413 5.24 1.71 0.1464 0.086
5.73 2.21 0.2087 0.094
418 5.91 1.85 0.1428 0.077
6.41 2.36 0.2050 0.087
423 6.60 1.96 0.1400 0.071
7.08 2.46 0.2028 0.082

2503)/Psoz , the

The author refers

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

The total pressure, pTotal’ was

determined by means of a glass spring
manometer. It was stated that the
partial pressures were approximated
from the dimensions of the apparatus,
but details were not given.

SOURCE AND PURI

Not sta

TY OF MATERIALS:

ted.

ESTIMATED ERROR:

REFERENCES ;
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; 80,; Beuschlein, W. L.; Simenson, L. O.
[7746-09-5] J. Am. Chem. Soec.
2. Water; H,0; [7732-18-5] 1940, 62, 610-2.
VARIABLES : PREPARED BY:
T/K = 296-386 R. Battino
P/kPa = 7-192
EXPERIMENTAL VALUES:
t/°cC /K 2,20 P /mmHg p?/kPa
0.51 g 502/100 g Hzo
35.6 308.8 0.02227 49 6.53
41.0 314.2 0.01914 57 7.60
47.0 320.2 0.01559 70 9.33
52.0 325.2 0.01364 80 10.67
62.6 335.8 0.00925 118 15.73
71.0 344.2 0.00727 150 20.00
78.6 351.8 0.00590 185 24.66
85.0 358.2 0.00506 215.5 28.73
92.2 365.4 0.004364 250 33,33
99.0 372.2 0.003822 285.5 38.06
105.2 378.4 -0.003404 320.5 42.73
1ll.8 385.0 0.003048 358 47.73 .
113.0 386.2 0.002969 367.5 49,00
1.09 g 502/100 g H,0
26.8 300.0 0.03308 70.5 9.40
33.6 306.8 0.02429 96 12.80
39.4 312.6 0.01873 124.5 16.60
44.2 317.4 0.01586 147 19.60
50.6 323.8 0.01310 178 23.73
(cont.)
.—\

AUXILIARY INFORMATION

—
METHOD/APPARATUS/PROCEDURE:

Solutions were prepared by passing
sulfur dioxide through freshly
boiled, distilled water until
saturated and then diluting to the
desired concentration.

was by running the sulfur dioxide

Analysis

solution into an excess of iodine
and back titrating with sodium
thiosulfate. Details and a

drawing are in the paper.

SOURCE AND PURITY OF MATERIALS:

1. "Refrigeration dry", 99.99 per

cent.

2. Distilled.

ESTIMATED ERROR:

§T/K = *#0.2; 6P/kPa = +0.07;
Sx1/xy = *0.03 (compiler's estimate)
REFERENCES:




22 Sulfur Dioxide Solubilities

COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0;; Beuschlein, W. L.; Simenson, L. O.
[7746-09-5] J. Am. Chem. Soec.
2. Water; H,0; [7732-18~5] 1940, 62, 610-2.

EXPERIMENTAL VALUES:

t/°c /K 2, 2P P®/mmHg P?/kPa

1.09 g S0,/100 g H,0

61.6 334.8 0.00952 245 32.66
67.4 340.6 0.00831 280.5 37.40
73.4 346.6 0.00712 327.5 43.66
79.2 352.4 0.00627 372 49.60
86.4 359.6 0.005234 445.5 59.39
98.4 371.6 0.004572 510 67.99
100.6 373.8 0.003886 600 79.99
106.6 379.8 0.003491 668 89.06
4.36 g S0,/100 g H,0
23.2 296.4 0.02809 332 44,26
27.2 300.4 0.02501 373 49.73
30.0 303.2 0.02221 420 56.00
33 306.2 0.02004 465.5 62.06
36 309.2 0.01818 513 68.39
38.2 311.4 0.01691 551.5 73.53
42,2 315.4 0.01507 619 82.53
45,2 318.4 0.01371 680.5 90.73
48.2 321.4 0.01259 741 98.79
52 325.2 0.01141 818 109.06
55.3 328.5 0.01041 896 119.46
58.4 331.6 0.00961 970.5 129.39
61.2 334.4 0.00900 1036.5 138.19
63 336.2 0.00859 1085.5 144.72
67.2 340.4 0.00777 1200.5 160.05
70.8 344.0 0.00722 1292 172.25
72.4 345.6 0.00705 1323.5 176.45
7.45 g S0,/100 g H,0
25,2 298.4 0.02463 647 86.26
31.4 304.6 0.02042 780.5 104.06
34.2 307.4 0.01902 838 111.72
37.4 310.6 0.01741 915.5 122.06
41 314.2 0.01612 989 131.86
44 317.2 0.01491 1069 142.52
47.2 320.4 0.01383 1152.5 153.65
50.4 323.6 0.01269 1255.5 167.39
54.4 327.6 0.01146 1391.0 185.45
55.6 328.8 0.01104 1443.5 192,45

& calculated by compiler.

b Mole fraction solubility at 101,325 kPa partial pressure of
gas. These values are only reasonable at pressures close
to 101.325 kPa.

c

Partial pressure of SO,.




Water 23
COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0,:; Parkison, R. V.
[7446-09-5] 1 P .
appi
2. Water; H,0; [7732-18-5] 1956, 39, 517-9.
T/K = 283-305
P/kPa = 0.08-3.6 R. Battino
EXPERIMENTAL VALUES ;
a,c
t/°F Ta/K Pb/atm Pa’b/kPa ?iéubility/ Solubility/
moles/ -3
££3) (mol dm °)
50 283 0.000809 0.0820 0.000511 0.00819
0.00193 0.196 0.000912 0.0146
0.00292 0.296 0.00119 0.0191
0.00440 0.446 0.00144 0.0231
0.00480 0.486 0.00164 0.0263
0.00537 0.544 0.00167 0.0268
0.00668 0.677 0.00212 0.0340
0.00916 0.928 0.00265 0.0425
0.00987 1.00 0.00279 0.0447
0.0174 1.76 0.00441 0.0707
0.0185 1.88 0.00446 0.0715
0.0261 ’ 2.64 0.00599 0.0960
0.0281 2.85 0.00622 0.0997
0.0332 3.36 0.00712 0.114
0.0350 3.55 0.00745 0.119
60 289 0.00659 0.668 0.00168 0.0269
0.00910 0.922 0.00214 0.0343
0.00979 0.992 0.00225 0.0361
70 294 0.00102 0.103 0.000326 0.00523
0.00201 0.204 0.000568 0.00911
0.00209 0.212 0.000642 0.0103
0.00465 0.472 0.00109 0.0175
0.00507 0.514 0.00116 0.0186
(cont.)

AUXILIARY INFORMATION

.\
METHOD /APPARATUS /PROCEDURE :

A nitrogen/sulfur dioxide mixture
of varying composition was bubbled
through water. The analysis
of the gas and liquid phase was
done by a modified Palmrose
technique (1,2) via a chemical
titration. Details are given in

the paper.

SOURCE AND PURITY OF MATERIALS;:

1. No details given.

2. Triple distilled.

ESTIMATED ERROR:

§Solubility/Solubility = +0.03
(compiler's estimate);

§T/K = x0.02.

REFERENCES:
1. Palmrose, G. V. Paper Trade J.
1935, 100, 38-9.

. 2. White, C. K.; Vivian, J. E.;
Whitney, R. P. Paper Trade J.
1948, 126, 26-8.

SDC - px




24 Sulfur Dioxide Solubilities

COMPONENTS :

1. Sulfur dioxide; 8SO3;
[7446-09-5]

2. Water; H,0; [7732-18-5]

ORIGINAL MEASUREMENTS:

Parkison, R. V.
Tappt
1956, 39, 517~-9.

EXPERIMENTAL VALUES:

a,c
a b a.b Solubility/ Solubility/
t/°F T /K P~ /atm Pe’'" /kPa (1b mo%es/ (mol dm~?)
ft*)

70 294 0.00660 0.669 0.00141 0.0226
0.00734 0.744 0.00133 0.0213
0.00913 0.925 0.00176 0.0282
0.00983 0.996 0.00188 0.0301
0.0172 1.74 0.00288 0.0462
0.0280 2.84 0.00417 0.0668
0.0349 3.54 0.00498 0.0798

80 263 0.00150 0.153 0.000320 0.00513
0.00362 0.367 0.000580 0.00930
0.00469 0.475 0.000722 0.011le
0.00633 0.641 : 0.000921 0.0148
0.00641 0.649 0.000918 0.0147
0.00812 0.823 0.00111 0.0178
0.00885 0.897 0.00120 0.0192
0.00952 0.965 0.00126 0.0202
0.0110 1.11 0.00138 0.0221
0.0178 1.80 0.00204 0.0327
0.0251 2.54 0.00265 0.0425
0.0336 3.40 0.00334 0.0535

b

c
column by 16.03.

8 Calculated by compiler.

Partial pressure of SO,.

Molar solubility calculated by multiplying previous
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COMPONENTS ; ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0,; Rabe, A. E.; Harris, J. F.
[7446-09~5] J. Chem. Engng. Data
2. Water; H,O0; [7732-18~5] 1963, 8, 333-336.
VARIABLES : PREPARED BY:
Temperature, pressure C. L. Young
EXPERIMENTAL VALUES: *
/K Conc. Mole fraction of
psoz/mmHg psoz/kPa gsoz/loo g H,0 sulfur dioxide
303.15 443.5 59.13 4.46 0.01238
443.9 59.18 4.46 0.01238
442.4 58.98 4.46 0.01238
444.5 59.26 4.48 0.01245
451.6 60.21 4.48 0.01245
308.6 41.14 3.21 0.00894
304.9 40.65 3.21 0.00894
308.4 41,12 3.21 0.00894
309.0 41.20 3.21 0.00894
312.0 41.60 3.21 0.00894
172.2 22.96 1.92 0.00537
181.0 24,13 1.92 0.00537
177.0 23.60 1.92 0.00537
39.2 5.23 0.59 0.00166
3 42.7 5.69 0.59 0.00166
13.15 624.4 83.25 4,48 0.01245
638.8 85.17 4.48 0.01245
418.0 55.73 3.21 0.00894
420.0 56.00 3.21 0.00894
242.0 32.26 1.92 0.00537
F~—-—~______ (cont.)

—

*
calculated by compiler

AUXTLIARY INFORMATION

—
METHOD /APPARATUS / PROCEDURE 1

Partial vapor pressure of sulfur
dioxide above solution containing
known masses of sulfur dioxide
determined by estimating amount of
Sulfur dioxide vapor in known
volume. Sulfur dioxide estimated
by dissolving gas sample up in
dilute aqueous acetaldehyde soln.
and titrating a-hydroxy sulfonic
acid against sodium hydroxide
potentiometrically.
source.

Details in

SOURCE AND PURITY OF MATERIALS:

No details given.

ESTIMATED ERROR:

§T/K = $+0.02 or less;
0.0044 (std. dev.).

dp/p

REFERENCES :




26 Sulfur Dioxide Solubilities

COMPONENTS : ORIGINAL MEASUREMENTS:

1. Sulfur dioxide; S0,; Rabe, A. E.; Harris, J. F.
[7446-09-5] " J. Chem. Engng. Data

2, Water; H,0; [7732-18-5] 1963, 8, 333-336.

EXPERIMENTAL VALUES:

*
Conc. Mole fraction of

T/K psoz/mmHg psoz/kPa gsoz/loo g H,0 sulfur dioxide
313.15 249.0 33.20 1.92 0.00537
57.8 7.71 0.59 0.00166
60.6 8.08 0.59 0.00166
323.15 583.3 77.77 3.20 0.00892
592.9 79.05 3.20 0.00892
608.4 81.11 3.20 0.00892
583.3 77.77 3.21 0.00894
585.7 78.09 3.21 0.00894
324.6 43.28 1.92 0.00537
328.5 43.80 1.92 0.00537
330.9 44,12 1.92 0.00537
335.1 44,68 1.92 0.00537
85.8 11.44 0.59 0.00166
86.7 11.56 0.59 0.00166
333.15 742.0 98.93 3.21 0.00894
756.0 100.8 3.21 0.00894
447.5 59.66 1.92 0.00537
437.1 58.28 1.92 0.00537
114.0 15.20 0.59 0.00166
116.0 15.47 0.59 0.00166
343.15 151.0 20.13 0.59 0.00166
153.0 20.40 0.59 0.00166
353.15 189.0 25.20 0.59 0.00166

*
calculated by compiler

T/K xsoza
313.15 0.01498
323.15 0.01149
333.15 0.00907

a

Interpolated mole fraction solubility at a partial
pressure of sulfur dioxide of 101.325 kPa; calculated
by compiler.




Water 27
COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO0,; [7446-09-5] Vosolsobe, J.; Simecek, S.;
Michalek, J.; Kadler, B.
2. Water; H,0; [7732-18-5]
Chem. Prumysl.
1965, 15, 401-404.
VARIABLES PREPARED BY:
C. L. Young
|
EXPERIMENTAL VALUES:
T/K S0
(T/°C) P502 /mmHg p/kPa g 592 10%zg
2
100 g H,0
293,2 14.8 1.97 0.33 0.927
(20) 29.7 3.96 0.57 1.60
44.5 5.93 0.78 2,19
59.4 7.92 1.02 2.86
74,2 9.89 1.26 3.53
89.1 11.88 1.48 4,15
126 16.80 2.04 5.70
303.2 14.6 1.95 0.25 0.703
(30) 29.1 3.88 0.45 1.26
43.7 5.83 0.61 1.71
58.2 7.76 0.77 2.16
72.8 9.71 0.92 2.58
87.4 11.65 1.06 2.97
123.8 16.51 1.45 4.06
313.2 14.1 1.88 0.19 0.534
(40) 28,2 3.76 0.32 0.899
43.3 5.77 0.46 1.29
57.4 7.65 0.54 1.52
70.5 9.40 0.67 1.88
84.6 11.28 0.78 2.19
119.8 15.97 1.08 3.03 (cont.)
N .

AUXILIARY INFORMATION

\
METHOD /APPARATUS /PROCEDURE :

Flow system apparatus in which a
Sulfur dioxide plus nitrogen gas
mixture was bubbled through water.
The partial pressure of sulfur
dioxide could be varied by changing
the composition of the gas mixture.
Samples of water saturated with
sulfur dioxide were analysed by
losometry.

SOURCE AND PURITY OF MATERIALS:

No details given.

ESTIMATED ERROR:
§T/K = 0.1; 5x502 = $3%

(estimated by compiler).

REFERENCES :
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Sulfur Dioxide Solubilities

COMPONENTS:

2. Water;

ORIGINAL MEASUREMENTS:

1. Sulfur dioxide; S0,; [7446-09-5] Vosolsobe, J.; Simecek, S.;

Michalek, J.; Kadler, B.
H20; [7732-18-5]
Chem. Prumyst.

1965, 15, 401-404.

EXPERIMENTAL VALUES:

g S0;

(z/5¢) P50, /mnig p/kPa 100 g Hz0 10%2g0,
323.2 13.3 1.77 0.16 0.450
(50) 26.7 3.56 0.26 0.731

10.0 5.33 0.34 0.955
53.4 7.12 0.42 1.18
66.7 8.89 0.50 1.40
80.1 10.68 0.60 1.68
113.5 15.13 0.80 2.24

333.2 12.2 1.63 0.11 0.309

(60) 24.4 3.25 0.20 0.562
36.6 4.88 0.24 0.674
18.8 6.51 0.33 0.927
61.1 §.15 0.36 1.01
73.3 9.77 0.42 1.18

103.8 13.84 0.58 1.63




Water 29
COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S03; Sano, H.; Nakamoto, Y.
[{7446-09-5] Nippon Kagaku Zasshi
2, Water; H,0; [7732-18-5] 1968, 89, 369-373.
VARIABLES : PREPARED BY:
C. L. Young
EXPERIMENTAL VALUES:
T/°C = 30 T/K = 303
Vapor pressure of water = 0.040 atm
Absorption Bunsen Bunsen c c.d Mole Mole
coefficient, coefficient, coefficient, LT ratio fraction
a,b
S o o
29.8 28.3 25.6 24.5 0.023 0.022
a

Determined by flow method.
o =

Calculated by compiler.

Volume of sulfur dioxide absorbed by unit volume of solvent
at experimental temperature and a total pressure of 1 atmosphere.

Determined by static absorption method.

(1 - p;) where p; is the vapor pressure of solvent.

[————

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE :

Two techniques were used: (a)

static absorption method and (b)
flow method.
sisted of equilibrating solvent and
sulfur dioxide in a 50 ml flask and

Sstatic method con-

measuring the absorption volumetri-
cally. The flow method consists of
pPassing sulfur dioxide through a
micro gas absorption tube and
estimating sulfur dioxide by iodo-
metric titration. The vapor
pressure of the solvents were
measured roughly and were assumed
to be equal to the partial pressure
of the solvent by the authors when
calculating the Bunsen coefficient.

SOURCE AND PURITY OF MATERIALS:

1. Purity 99.0-99.8 mole per
cent.

ESTIMATED ERROR:
§T/K = +0.5; sto = +5%

(estimated by compiler).

REFERENCES :
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COMPONENTS ¢

1. Sulfur dioxide; 80;;

ORIGINAL MEASUREMENTS:

Tokunaga, J.

[7446-09-5]
J. Chem. Engng. Data
2. Water; H,0; [7732-18-5]
1974, 19, 162-165.
VARIABLES: PREPARED BY:
C. L. Young
EXPERIMENTAL VALUES:
. Ostwald Mole fraction of
T/K Solubility coefficient  sulfur dioxide,
X
SO,
283.15 0.1566 56.8 0.0422
293,15 0.1090 40.9 0.0297
303.15 0.0777 30.0 0.0214
313.15 0.0576 22.9 0.0159

# (g of SO2/g H,0).

* at partial pressure of 101l.3 kPa.

AUXTLIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Sulfur dioxide bubbled through
water. Saturated solution
analysed by iodometric titration.

Details in source.

The apparatus employed was similar

to that of Hudson, ref. (1).

SOURCE AND PURITY OF MATERIALS:

1. High purity sample with purity

of 99.96 mole per cent.

2. No details given.

ESTIMATED ERROR:
= + . =
§T/K £0.1; stoz 1%

(estimated by compiler).

REFERENCES ;

1. Hudson, J. C.
J. Chem. Soc.
1925, 1332.
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; 80:; Lavrova, E. M.; Tudorovskaya, L. L.
[7746-09-5] Zhur. Prikl. Khim,
2. Water; H,0; [7732-18-5] 1977, 50, 1146-51.
VARIABLES: PREPARED BY:
T/K = 299-363 R. Battino
EXPERIMENTAL VALUES:
a b c
t/°C T"/K xy wt-%
h;
26 299.2 0.02387 8.00
40 313.2 0.01534 5.25
60 333.2 0.009063 3.15
80 353.2 0.0059 2.08
90 363.2 0.00504 1.77
8 Calculated by compiler.
b Mole fraction solubility at 101.325 kPa
partial pressure of gas.
€ presumably at 101.325 kPa partial pressure
of gas.
e ———
AUXILIARY INFORMATION
—

METHOD /APPARATUS /PROCEDURE:

Water was saturated with S0,. The

liquid phase was analyzed acidi-
metrically after oxidation of the
dissolved S0, to SO; by hydrogen
peroxide. The paper also reports
on S0, solubilities in agueous HC1

solutions.

SOURCE AND PURITY OF MATERIALS:

1. Obtained by the action of cp
H,S0, on analytical grade

sodium sulfite.

No details given.

ESTIMATED ERROR:

T/K = %0.2; 08&,/%; = %0.05

REFERENCES ;
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Sulfur Dioxide Solubilities

COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0,; [7446-09-5] Douabul, A.; Riley, J.
2. Water; H,0; [7732-18-5] J. Chem. Engng. Data, 1979, 24,
274-276.
VARTABLES: PREPARED BY:
Temperature C.L. Young.

EXPERIMENTAL VALUES:

T/K Solubility t/mol am~? Mole fraction

of sulfur dioxide,
xSOz
278.97 2,959 0.05685
283.12 2,482 0.04693
288.10 2.065 0.03876
292.98 1.697 0.03168
298.15 1.419 0.02644
303.25 1.201 0.02224
+ Partial pressure of 80, = 1 atm = 101.3 kPa.

AUXTLIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Sulfur dioxide bubbled through
water for 21 hours with gentle
stirring.
mercury manometer. Samples of

about 60 cm® were withdrawn and
mixed with 150 cm® of hydrogen

peroxide solution.
titrated with carbonate free
sodium hydroxide solution.

Pressure measured with

Solution then

SOURCE AND PURITY OF MATERIALS:

1. Refrigeration grade obtained
from BDH. Mass spectrometric
analysis showed its purity was
better than 99.9 mole per cent.

2. Distilled.

ESTIMATED ERROR:

+ .
8T/K = £0.01; Szgy = £0.1%

REFERENCES ;
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO»; Byerley, J. J.; Rempel, G. L.;
[7746-09-5] Le, V. T.
2. Water; H,0; [7732-18-5] J. Chem, Eng. Data
1980, 25, 55-6.
VARIABLES : PREPARED BY:
T/K = 298-323 R. Battino
EXPERIMENTAL VALUES:
t/°C 2 /K 3% 4 50, /100 g H,0
25 298.15 0.02265 8.24
50 323.15 0.01049 3.77
a

Calculated by compiler.

b Mole fraction solubility

pressure of gas.

€ At 101.325 kPa partial p

at 101.325 kPa partial

ressure of gas.

AUXILIARY

INFORMATION

P ——
METHOD /APPARATUS /PROCEDURE :

Sulfur dioxide was bubbled through
water and the amount dissolved was
determined by titrating excess iodine
with standard thiosulfate solution.
(The authors also studied the
Solubility of SO, in water-aceto-

nitrile solutions.)

SOURCE AND PURITY OF MATERIALS:

1. Anhydrous from Union Carbide
Canada Ltd.

2., Distilled.

ESTIMATED ERROR:
ST/K #0.1; Sx;/x; = 20,02
(compiler's estimate).

REFERENCES :
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COMPONENTS: EVALUATOR:

1. Sulfur dioxide; 8S0,; [7446-09-5] Colin L. Young,

School of Chemistry,
University of Melbourne,
2. Seawater Parkville, Victoria 3052,
Australia.

December 1981

CRITICAL EVALUATION:

This system has been investigated by Douabul and Riley (1) in some
detail. Although their data are self-consistent there is some doubt as to
absolute accuracy of the measurements since data on the solubility of
sulfur dioxide in pure water given in the same appear appear to be at
least several per cent in error. (See sulfur dioxide + water evaluation.)
The only other measurements on this system are those of Abdulsattar (2)
whose data are very limited in scope and are of questionable accuracy,
+15% at the best. Abdulsattar's data are therefore rejected. The
solubility of sulfur dioxide in seawater has been calculated by Abdulsattar
et al. (3) based on a simplified chemical model. However, such calculated
data are for a lower partial pressure of sulfur dioxide than used in the
experimental work of Douabul and Riley (1). Under these conditions a
relatively large proportion of the sulfur dioxide is accounted for in
neutralizing the natural alkalinity of the sea water. It should also be
pointed out that the data of Douabul and Riley (1) should not be extra-
polated to low partial pressures assuming Henry's Law to be obeyed.

Such an assumption is not valid in the present context.

References

1. Douabul, A.; Riley, J.
J. Chem. Eng. Data 1979, 24, 274.

2. Abdulsattar, A. H. M.Se. Thesis, University of California,
Berkeley, 1971.

3. Abdulsattar, A. H .; Sridhar, S.; Bromley, L. A.
Am. Inst. Chem. Engnrs. J. 1977, 23, 62.




Seawater 35
COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO,; [7446-09-5] Douabul, A.; Riley, J.
2. Seawater J. Chem. Engng. Data. 1979, 24,
274-276. -
VARIABLES : PREPARED BY:
Temperature, salinity. C.L. Young
EXPERIMENTAL VALUES:
T/K Salinity Specific Solubility+/mol dm=3
/gkg=? gravity of soln. exptl. smoothed
278,97 0.0 1.074 2.959 2.959
10.065 1.080 2.956 2.956
20.034 1,087 2.954 2,954
30.074 1.095 2.954 2,953
40,005 1.103 2.953 2,953
283.12 0.0 1.067 2,482 2.491
10.065 1.075 2.479 2,488
20.034 1.082 2.477 2.487
30.074 1.088 2.477 2.486
40,005 1.094 2.476 2.485
288,10 0.0 1.055 2,065 2.047
10.065 1.063 2.062 2.044
20.034 1.071 2.061 2.042
30.074 1.078 2,060 2.042
40,005 1.085 2,059 2,041
292.98 0.0 1.045 1.697 1.706
10.065 1.052 1.694 1.704
20.034 1.059 1.693 1.703
30.074 1.066 1.692 1.701
40.005 1.074 1.691 1.700
298.15 0.0 1.032 1.419 1.421
10.065 1.042 1.417 1.420
20.034 1.050 1.416 1.418
30.074 1.058 1.414 1.417
AUXILIARY INFORMATION i
——

METHOD /APPARATUS /PROCEDURE :

Sulfur dioxide bubbled through sea-
water for 21 hours with gentle
Stirring. Pressure measured with
mercury manometer. Samples of

about 60 cm?® were withdrawn and mixed
with 150 cm® of hydrogen peroxide
solution. Solution then titrated
with carbonate free sodium hydroxide
solution. Allowance made for acid
Originally in sample.

SOURCE AND PURITY OF MATERIALS:

1. Refrigeration grade obtained
from BDH. Mass spectrometric
analysis showed its purity to be
better than 99.9 mole per cent.

Surface water from Irish sea
filtered and samples of salinities
ranging from 10-40% prepared by
evaporation or dilution with
distilled water, acidified to

pH 2.8 with sulfuric acid.

ESTIMATED ERROR:
§T/K £0.01;

Sx

+
S0, £0.1%

REFERENCES;




36 Sulfur Dioxide Solubilities
COMPONENTS: ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO ; [7446-09-5] Douabul, A.; Riley, J.
2. Seawater J. Chem. Engng. Data. 1979, 24,
274-276.
EXPERIMENTAL VALUES:
T/K salinity, Specific Solubility '/mol dm™?
/gkg~?! gravity of soln. exptl. smoothed
298.15 40.005 1.064 1.414 l.416
303.25 0.0 1.028 1.201 1.199
10.065 1.034 1.200 1.198
20.034 1.040 1.198 1.196
30.074 1.048 1.197 1.195
40.005 1.056 1.196 1.194
+ Partial pressure of S0, = 1 atm = 101.3 kPa.




Aqueous electrolyte solutions 37

COMPONENTS : EVALUATOR:

*
1. . . . . -09-5 C. L. Young, ]
Sulfur dioxide; S0,; [7446 ] School of Chemistry,
) . _18- University of Melbourne,
2. Water; H,0; [7732-18-5] Parkville, Victoria 3052,

3. Metallic salts Australia.
August 1980

CRITICAL EVALUATION:

The evaluation of the data for aqueous solutions of 19 salts
reported by Fox (1) is uncertain, because of unsatisfactory presentation.
Fox expressed the concentration of the salt as "normality," using one half
of the molecular weight in the examples of the sulfates of sodium, potas-
sium and ammonium, and of the halides and sulfate of cadmium. The
"solubility" was expressed as the Ostwald coefficient, L; but it is not
absolutely clear if the volume used was that of the original liquid
(initial solution of salt) or that of the solution saturated with sulfur
dioxide. Densities were not recorded, and therefore mole fractions
cannot be accurately estimated. The weights of sulfur dioxide absorbed by
a given volume or weight of solution were not reported, although these data
were determined. The particular weight was converted into a volume of gas
by the use of 22.4 dm® as the molar volume of sulfur dioxide at 273.15 K
and 1 atm; whereas the real volume is 21.87 dm?, This means that the L
values as given are about 2% too large.

In Seidell and Linke (2) the data were given (p.1413) as the
"Ostwald Solubility Expression ml SO, at t°, 1 atm per ml solvent".
Bancroft and Gould (3) gave a table of Bunsen absorption coefficients for
sulfur dioxide and aqueous solutions of sodium and potassium salts
restricted to "0.5 molar." These data are based entirely on the Fox data,
although this source was not acknowledged. The coefficients for the
sulfates, given as for "0.5 molar" are based on Fox's L values for 0.5
normal, <.e., 0.25 molar. In Seidell and Linke (p.l414) the Bancroft and
Gould list is given as if these were original data.

Hudson's (4) data were presented in the rudimentary form of g S0,/
100 g water content for each concentration of salt (only potassium chloride
and sodium sulfate were studied) as g salt/100 g of water content. The
main uncertainty in the Hudson values lies in the allowance for the vapor
Pressure of water over the final solution. Data on the lowering of the
vapor pressure of water over the aqueous solution of potassium chloride
were taken from the work of Tammann (5), and could be as much as 75 mmHg
at 363 K. The lowering due to dissolved sulfur dioxide was calculated on
the basis of Raoult's law, and was estimated as about 0.1% at 283 K and
1.25% at 363 K. The author believed the corrections to be only approxi-
mate, "as there are grounds for believing that sulphur dioxide combines
both with the water and with the added salts." Hudson assumed the
application of Henry's law (mole ratio form) in the adjustment of the
g S0,/100 g H,0 value from the estimated Pso, to 1 atm. As presented, the
data for sodium sulfate solutions did not show the breakdown into Protal

* based on a more detailed evaluation in terms of the R-line
approach (11) by W. Gerrard.

———




38 Sulfur Dioxide Solubilities

COMPONENTS : EVALUATOR:

*

1. Sulfur dioxide; §0,; [7446-09-5]] C. L. Young,
School of Chemistry,

2. Water; H,0; [7732-18-5] University of Melpourne,
Parkville, Victoria 3052,
3. Metallic salts Australia.

August 1980

CRITICAL EVALUATION:

and Pso, because it was concluded that the estimated Pso, values were
within 10 mmHg of 1 atm. Again the adjustment to 1 atm was based on
Henry's law (mole ratio form). Attempts to correlate the Hudson data and
the Fox data are frustrated by the lack of density data in the Fox work.
Hudson stated that the densities of the salt solutions themselves are
insufficient, for "considerable expansion of the solutions occurs when
sulphur dioxide dissolves."

The evaluation of the data of Conrad and Beuschlein (6) on the
Ca0-water-S0, system, and of Conrad and Brice (7) on the MgO-water-S50.
system requires cognition of the purpose of the measurements, and the
definition of "total", "combined", and "free" sulfur dioxide, and that a
solid phase was present. The amount of sulfur dioxide in the liquid
phase at equilibrium was expressed as g S0,/100 g water. The work was
done in connection with the use of the "Sulfite Process" in the manu-
facture of wood pulp. These authors used the following definition decided
upon by the Technical Association of Pulp and Paper Institute: "the free
SO, is the actual free SO, plus half of the SO, in the bisulfite of
calcium (or magnesium), and is more properly called the available SO, as
it indicates the S0, in excess of the amount necessary to form monosulfite."
The authors defined the term "combined sulfur dioxide" as that required to_
form the monosulfite.

Data by White, Vivian and Whitney (8) are for the calcium sulfite
system in which there was no solid phase, and the solution may be deemed
as unsaturated with respect to the calcium sulfite. These workers stated
the partial pressure, psoz, and they reported data for water itself to show
the reliability of their data for the salt solutions.

The data of Domansky and Rendos (9) for dilute solutions of
"ammonium bisulfite" are deemed acceptable (see compilation sheets).

The earlier data of Smith and Parkhurst (10), determined in rela-
tion to the paper-pulp industry, were based on a combined sulfur dioxide
(C) fixed by the "normality" of Ca(SO;3;H), or Mg(SO;H),, and not on CaSO; as
in the later TAPPI definition. In the former definition, the free S0, is
the total (T) SO, minus the S0, combined as Ca(SO3;H), or Mg(SO;H),, and is
therefore less than that based on the second definition for the same value
of SO0, (T).

References:

1. Fox, C. J. J. Z. Phys. Chem. 1902, 41, 458.

2. Seidell, A.; Linke, W. F. Solubilities of Inorganic and Organic

Compounds, 1958, 1865.

(cont.)
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COMPONENTS : EVALUATOR:

*

1. Sulfur dioxide; S0,; [7446-09-5] C. L. Young,

School of Chemistry,

2. Water; H,0; [7732-18-5] University of Melbourne,
Parkville, Victoria 3052,
3. Metallic salts Australia.

August 1980

CRITICAL EVALUATION:

References (cont.)
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COMPONENTS ¢

ORIGINAL MEASUREMENTS:

Temperature, liguid composition

1. Sulfur dioxide; 80,; [7446-09-5]| Lavrova, E. M.; Tudorovskaya, G. L.
2. Water; H,0; [7732-18-5] Zh. Prikl. Khim. 1977, 60, 11l46-
3. Hydrogen chloride; HC1; 1151;
[7647-01-0] J. Appl. Chem. USSR 1977, §0, 1102-
1106,
VARIABLES: PREPARED BY:

C. L. Young

EXPERIMENTAL VALUES:

Conc. of HCl in
absorbing soln.

Mole fraction of
sulfur dioxide

Solubility of
sulfur dioxide

T/K /wt-% /we=% xSOg
299,2 Q 8.00 0.02387
313.2 5.25 0.01534
333.2 3.15 0.009063
353.2 2.08 0.0059
363.2 1.77 0.00504
299.2 2.2 8.00 0.02407
313.2 5.42 0.01603
333.2 3.40 0.0099
353.2 2.75 0.00798
363.2 2.24 0.00647
299.2 4.30 7.76 0.02354
313.2 5.25 0.01569
333.2 2.89 0.0084
353.2 2.47 0.00723
363.2 2.24 0.00654
299.2 11.0 8.40 0.02671
313.2 5.35 0.01660
333.2 3.25 0.009353
353.2 2,50 0.00769
363.2 2.00 0.00607
299.2 15.0 8.40 0.02891
313.2 5.50 0.01750
333.2 3.48 0.01089

(cont.)

AUXTLIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Sulfur dioxide bubbled into
hydrochloric acid solution.
Soclubility determined by acidimetric
analysis of liquid phase after
oxidation of dissolved sulfur
dioxide to sulfuric acid using
hydrogen peroxide.

SOURCE AND PURITY OF MATERIALS:

1. Prepared by action of "cp"
sulfuric acid on analytical

grade sodium sulfite. Dried.
2. No details given.

3. "cp" grade.

ESTIMATED ERROR:

§T/RK = $0.2; &= =

SO,

REFERENCES ;
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COMPONENTS :

l. Sulfur dioxide; §S§0,; [7446-09-5) Lavrova, E. M.; Tudorovskaya, G. L.
2. Water; H,0; [7732-18-5]

ORIGINAL MEASUREMENTS:

Zh. Prikl. Khim. 1977, 50, 1l46-

3. Hydrogen chloride; HCl; 1151;
{7647-01-0] J. Appl. Chem. USSR 1977, 50, 1102-
1106.
EXPERIMENTAL VALUES:
Conc. of HC1l in Solubility of Mole fraction of.
absorbing soln. sulfur dioxide sulfur dioxide
T/K /wt-% /wt=% xSOz
353.2 15.0 2.67 0.00830
363.2 2.06 0.00637
299.2 20.0 13.65 0.0470
313.2 6.28 0.02113
333.2 4,00 0.0130
353.2 3.60 0.01160
363.2 2.67 0.00854
299.,2 21.5 13.65 0.00484
313.2 6.47 0.02199
333.2 3.72 0.01267
353.2 3.01 0.00975
363.2 , 2,73 0.00880
299.2 24.8 18.8 0.07154
313.2 6.14 0.020861
333.2 3.15 0.01040
353.2 2,90 0.00956
363.2 0.909 0.00295
299.2 28.0 13.7 0.05034

Smoothing equations of the form

log xsoz =

were given.

Conc. of HCl/wt-%

-A + B/(T/K)

A B
5.47 1.41
4.77 0.937
4.85 0.953
5.1 1.050
5.1 1.051
5.19 1.128
5.43 1.20
7.8 1.96
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"acid" refers to the aqueous

Calculated by compiler.

COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO,; [7446-09-5] Miles, F.D.; Fenton, J.
2. Water; H,0; [7732-18-5] J. Chem. Soe. 1920, 117, 59-61.
3. Sulfuric acid; H;S804;
[7664~93-9]
VARIABLES : PREPARED BY:
Concentration of acid. W. Gerrard.
EXPERIMENTAL VALUES:
T/K Sulfuric acid S0,dissolved *Moles S0, *Moles S0,/ total
per cent by 100 g of /100 g acid number of moles,
acid / g H,S0, + H,0 in
100 g of acid.
293 55.1 5.13 0.0802 0.0262
59.6 4.90 0.0766 0.0269
6l.6 4.82 0.0753 0.0273
68.9 4.16 0.0650 0.0267
74.1 3.63 0.0567 0.0258
78.3 3.23 0.0505 0.0252
80.2 3.12 0.0488 0.0254
82.5 2,99 0.0467 0.0258
84.2 2.88 0.0450 0.0259
85.3 2.83 0.0442 0.0261
85.8 2.80 0.0438 0.0263
86.5 2.82 0.0441 0.0270
88.1 2.9 0.0453 0.0290
90.8 3.10 0.0484 0.0337
92.8 3.21 0.0502 0.0372
93.7 3.27 0.0511 0.0391
94.0 3.31 0.0517 0.0400
94.6 3.50 0.0547 0.0432
95.5 3.69 0.0577 0.0471
95.6 3.77 0.0589 0.0483
96.5 3.83 0.0598 0.0508
98.0 3.98 0.0622 0.0560
98.5 4.03 0.0630 0.0579
NOTE: "sulfuric acid per cent" probably means by weight. The term

solution of sulfuric acid.

AUXILLIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

Sulfur dioxide was passed into the
acid (15-20 g), mechanically
stirred in a test-tube held in a
thermostat. Samples of the saturat-
ed solution were withdrawn into
small weighed glass bulbs that were
sealed, weighed, and opened under
(1) N-sodium hydroxide, (2) ¥/10-
iodine for chemical titrations.

"A correction was applied when the
barometer diverged appreciably
from 760 mm."

SOURCE AND PURITY OF MATERIALS:

No information given.

ESTIMATED ERROR:

§T/K 0.1

REFERENCES ;
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COMPONENTS ; ORIGINAL MEASUREMENTS:
1. sulfur dioxide; SO,; [7446-09-5] | cupr, V.
2. Water; H,0; [7732-18-5]
3. Sulfuric acid; H,S0,;[7664-93-9] Ree. Trav. Chim. 1928, 47, 55-72.
VARIABLES : PREPARED BY:
Temperature, concentration of W. Gerrard.
acid.

EXPERIMENTAL VALUES:

101.325 kPa.

The values were stated to be for a total
pressure of 760 mmHg, i.e., for 1 atm

be the volume in cm?®

cm® of solution saturated with SO,
Yecorded in the table. These were

See evaluation.

T/K 314.15 T/K  335.15
Weight of H,S0, Wt. of SO, Weight of H,S50, Wt. of 502
in 100 g /100 g L in 100 g /100 g L
solution / g solution of solution / g solution
H2S50./9 of H250,/g9
0.00 4.88 16.9 0.00 2.16 7.42
0.00 4.75 16.5 0.00 2.13 7.32
7.32 3.65 13.3 10.02 1.71 6.28
18.07 3.35 12.8 30.26 1.26 5.25
18.28 3.29 12.8 30.52 1.20 5.00
44,34 2.57 11.9 54.06 1.20 5.90
71.86 1.68 9.47 79.07 1.19 6.95
79.51 1.54 9.18 84.34 1.15 6.95
86.20 1.36 8.40 84.82 1.17 7.08
86.54 1.45 8.96 90.73 l.1¢ 7.36
86.66 1.47 9.09 91.20 1.17 7.28
93.78 1.81 11.5 93.68 l.16 7.26
96.65 2.06 13.1 96.10 1.16 7.29
97.69 2,15 13.6

The symbol I indicates the "absorption coefficient" which appears to
(adjusted to 273 K) of S0, absorbed to give one

and the published densities of aqgueous solutions of sulfuric acid.

at 760 mmHg and at the temperature
calculated from the weight values

AUXILIARY

INFORMATION

[ ————

METHOD /APPARATUS /PROCEDURE :

Sulfur dioxide was passed into the
aqueous solution in an "absorption
dpparatus.”" A sample was withdrawn
into a weighed flask for the
determination of sulfur dioxide by
a chemical titration, using the
lodine-thiosulfate technigue.

The "absorption coefficient,l " was
determined by calculation from

the weight data. The molar volume
Oof 22400 cm?® appears to have been
used to convert weight of S0, into
VOlu_rne

SOURCE AND PURITY OF MATERIALS:

(1) Sulfur dioxide was obtained from
Merck quality sodium sulfite and
concentrated sulfuric acid, and
passed through the acid.

(2) Water may be taken as of

satisfactory purity.

Sulfuric acid was of satisfactory
purity.

The solutions were attested
volumetrically.

(3)

ESTIMATED ERROR:

REFERENCES ;
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COMPONENTS ¢ ORIGINAL MEASUREMENTS:

1. Sulfur dioxide; SO,; [7446-09-5] Lopatto, E.K.; Savinaev, A.M.

2. Water; H,0; [7732-18-5] J. Applied Chem. (USSR) 1934, 7,

3. Sulfuric acid; H,S0,; [7664-93-9]| 881-886.

VARIABLES : PREPARED BY:
Concentration of acid, partial
pressure of gas. W. Gerrard.
EXPERIMENTAL VALUES: 760 mmHg = 1 atm = 101.325 kPa
Weight % of
H,S0, in *% S0, in $ SO, in aqueous solution of acid at T/K
agqueous mixture of
solution air + SO 293 303 313 323 333
(initial).
61.59 9 - 0.345 0.262 0.194 0.153
12 - 0.587 0.449 0.314 0.250
24 - 1.990 1.495 1.00 1.730
66.71 7.2 0.304 0.221 0.167 - -
11.2 - 0.342 0.253 -
17.6 0.809 0.560 0.401 - -
19.2 - 0.569 0.486 - -
23.8 1.172 0.734 - - -
27.9 - 0.891 0.726 - -
34.2 1.920 - - - -
37.6 2.058 1.317 1.043 - -
70.74 9 - 0.255 0.175 0.137 0.104
12 - 0.362 0.270 0.199 0.162
18 - 0.522 0.420 0.344 0.271
24 - 0.744 0.542 0.418 0.355
73.64 9 - 0.415 0.327 0.249 0.169
12 - 0.523 0.395 0.270 0.210
24 - 0.854 0.609 0.474 0.371
78.04 9 - 0.380 0.262 0.209 0.146
12 - 0.455 0.353 0.252 0.194
18 - 0.586 0.439 0.340 0.263
24 - 0.779 0.542 0.452 0.364

* By volume

+ Typographical error in original. Should be 0.730.
This error was copied without comment in "Solubilities of Inorganic
and Organic Compounds”, Seidell, A.; Linke, W.F. 1958-1965.

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

A mixture of air and sulfur dioxide May be taken as satisfactory.
was passed into the bottom of an
absorption tube via a porous plate
above which the aqueous solution was
held. A thermometer reaching below
the liquid was fitted into the tube.
The tube was immersed in a thermostat.

ESTIMATED ERROR:

REFERENCES ;
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COMPONENTS ; ORIGINAL MEASUREMENTS:
l. Sulfur dioxide; SO,; [7446-09-5] | Johnstone, H.F.; Leprla, P.V.
2. Water; H,0; [7732-18-5] J. Am. Chem. Soe. 1934, 56, 2233-2238
3. Sulfuric acid; H;S50,;
[7664~93-9]
VARIABLES: PREPARED BY:
Pressure, concentration of acid W. Gerrard.
EXPERIMENTAL VALUES: T/K = 298.15
Conc. oflﬂzsou, Pressure, Conc. oflsoz, Ratio of *Mole fraction
/mol kg (H20) Pso, /atm /mol kg (H,0) ggnj. of 250, !
2/Pgp, referred to
/mol kg—! H,0 (**)
atm-!
0.0879 0.00130 0.00193 1.485 0.0260
0.0879 0.00571 0.01129 1.977 0.0344
0.0879 0.01022 0.01878 1.838 0.0320
0.5174 0.00130 0.00161 1.238 0.0218
0.5174 0.00571 0.00796 1.394 0.0245
0.5174 0.01022 0.01345 1.316 0.0232
1.103 0.00131 0.00134 1.023 0.0181
1.103 0.00573 0.00719 1.255 0.0221
1.103 0.01022 0.01253 1.226 0.0216

* Calculated by the compiler

**% Agsuming all the liquid is pure water.

AUXILIARY

INFORMATION

'\
METHOD /APPARATUS /PROCEDURE ¢

The low partial pressures of sulfur
dioxide were attained by using a
Mixture of nitrogen and sulfur
dioxide, the latter being measured
from a gas buret. The sulfur dioxide
Was passed into a "Pyrex saturator
(Bichowsky, and Storch) (1)" until
€quilibrium was reached, as indicated
by concordance of successive analyses
Sémples were withdrawn for titration
With iodine and thiosulfate solutions

SOURCE AND PURITY OF MATERIALS:

1, Sulfur dioxide stated to be of
high purity from a tank of the
liquid.

2. Conductivity water.

3. Not stated.

ESTIMATED ERROR:

REFERENCES ;

1. Bichowsky, F.R.; Storch, H.
J. Am. Chem. Soc. 1915, 37, 2695.
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* By compiler,

There was no mention of pressure.

COMPONENTS : ORIGINAL MEASUREMENTS:
1, Sulfur dioxide; S0,; [7446-09~5] | Milbauer, J.
2. Water; H,0; [7732-18-5]
3. Sulfuric acid; H;S0u4; Bull., Soe. Chim. 1935, (5), 3, 221-224
[7664~93-9]
VARIABLES: PREPARED BY:
Temperature W. Gerrard
EXPERIMENTAL VALUES: 760 mmHg = 1 atm = 101.325 kPa
T/K Density of the Weight of SO,
acid solution, absorbed by 100 g
/g cm~? of the original
acid solution/g
296.15 1.824 3.075
303.15 (90.8% H,S80,) 2.270
323,15 1.525
373.15 0.436
423,15 0.171
473.15 0.053
510.15 0.040
298.15 1.53 3.1582
318.15 (62% H2850y) 1.4597
333.15 1.0200
353.15 0.5813
373.15 1.4908 * (Probably

meant to be
0.4908)

AUXILIARY ‘INFORMATION

METHOD /APPARATUS /PROCEDURE :

Sulfur dioxide was passed into a
weighed amount of the aqueous acid
solution in a bubbler tube fitted
with an inlet tap and an outlet tap.
The temperature was stated to be
controlled to within *0.1°C.
Pressure was not mentioned. The
weight of sulfur dioxide absorbed
was determined by a chemical titrat-
ion using iodine-thiosulfate
solutions.

acid.

titration.

SOURCE AND PURITY OF MATERIALS:

1. Sulfur dioxide was stated to be
"pure," and was dried by sulfuric

2. Distilled water was mentioned in
the description of the chemical

3. Presumably good quality sulfuric
acid was used.

ESTIMATED ERROR:

REFERENCES:
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Determined by flow method.
u:

Calculated by compiler.

COMPONENTS ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0:: Sano, H.; Nakamoto, Y.
[7446-09-5] Nippon Kagaku Zasshi
2. Sulfuric acid; H2804; 1968, 89, 369-373.
[7664-93-9]
VARIABLES : PREPARED BY:
C. L. Young
EXPERIMENTAL VALUES:
T/°C = 30 T/K = 303
Absorption Bunsen Bunsen c. £ c.d Mole Mole
coefficient, coefficient, coefficient, '/ L ratio fraction
Sa’b ¢ ¢
21.2 19.2 19.2 19.2 0.046 0.044
a

Volume of sulfur dioxide absorbed by unit volume of solvent
at experimental temperature and a total pressure of 1 atmosphere.

Determined by static absorption method.
L(1l - p;) where pg is the vapor pressure of solvent.

Assuming vapor pressure of sulfuric acid is negligible.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Two techniques were used: (a)
static absorption method and (b)
flow method. Static method con-
Sisted of equilibrating solvent and
sulfur dioxide in a 50 ml flask and
measuring the absorption volumetri-
cally. The flow method consists of
pPassing sulfur dioxide through a
Mmicro gas absorption tube and
estimating sulfur dioxide by iodo-
metric titration. The vapor
bPressure of the solvents were
Measured roughly and were assumed
to be equal to the partial pressure
of the solvent by the authors when

Calculating the Bunsen coefficient.

SOURCE AND PURITY OF MATERIALS:

1. Purity 99.0-99.8 mole per
cent.

ESTIMATED ERROR:
§T/K = £0.5;

+
éxsoz +5%

(estimated by compiler).

REFERENCES:

SDC - ¢
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO;; [7446~09-5] Miles, F.D.; Carson, T.

2. Sulfuric acid (fuming); H2S04; J. Chem. Soe. 1946, 786-790,
[7664-93-9]}
VARIABLES: PREPARED BY:

W. Gerrard

EXPERIMENTAL VALUES: 760 mmHg = 1 atm = 101.325 kPa.

T/K S04, % S0, *Mole SO,/
Total % mole SO;
293.15 80.21 3.85 0.0600
80.37 3.81 0.0593
80.64 3.66 0.0567
80.81 3.65 0.0565
81.63 3.88 0.0594
82.03 3.95 0.0602
82.07 3.85 0.0586
82.12 3.91 0.0595
82.13 3.96 0.0603
82.17 3.98 0.0605
82.53 4.66 0.0706
82.75 4.18 0.0631
82.8 4.58 0.0691
82.85 4.33 0.0653
82.90 4.60 0.0694
82.90 4,48 0.0675
82.91 4,28 0.0645
83.65 4.96 0.0741
84.57 5.62 0.0831
85.77 6.18 0.0901
85.94 6.27 0.0912
86.47 6.77 0.0979
86.49 5.99 0.0866
86.65 5.99 0.0864
86.71 7.06 0.1018

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

The "absorber" was a glass vessel "5 {1, Sulfur dioxide was used from a
inches by 1.25 inches", closed by a cylinder.

large tap. A gas inlet was attached

to the side, and had a perforated 2. No information.

end. "Acid or oleum" was weighed

in the tube. Sulfur dioxide was
passed into the liquid, which was
shaken; and saturation was deemed
to be complete after 1-2 hours.
Samples of the final liquid were
obtained by means of capillary-bulb
tubes and the sulfur dioxide was

determined by iodine-thiosulfate -
titrations. ESTIMATED ERROR:

The weight of sulfur dioxide was
stated to be corrected to correspond
with "an atmosphere of dioxide at

760 mm pressure by multiplying each | REFERENCES:
of the experimental values by the
factor 760/(P -p),"P being the atmos-
pheric pressure recorded during the
determination, and p being the vapor
pressure of sulfuric trioxide over
the oleum at the temperature of
saturation .
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0,; [7446-09-5] Miles, F.D.; Carson, T.
2. Sulfuric acid (fuming); H;SO0,4;
[7664~93-9] J. Chem. Soe., 1946, 786-790.
EXPERIMENTAL VALUES: 760mmHg = 1 atm = 101.325 kPa
T/K SO0; % SO, *Mole SOz/
Total 2 mole SO;
293,15 86.93 7.52 0.1081
87.11 6.47 0.0928
87.90 9.06 0.1288
88.30 9.17 0.1298
88.60 9.58 0.1352
88.90 9,41 0.1323
90.65 11.98 0.1652
90.70 12.05 0.1l661
91.10 12.17 0.1670
91.30 12.14 0.1662
93.16 18.73 0.2513
93.30 18.93 0.2536
93.30 20.42 0.2736
93.34 20.28 0.2716
94.20 23.31 0.3093
94.60 22.13 0.2924
95,22 25.78 0.3384
95.02 27.58 0.3628
95.10 28.34 0.3725
95,23 28.16 0.3696
313.15 56.75 1.798 0.0396
56.90 1.747 0.0384
56.90 1.764 0.0387
57.0 1.712 0.0375
57.05 1.702 0.0373
64.99 1.602 0.0308
65.04 1.406 0.0270
65.13 1.431 0.0275
65.87 1.406 0.0267
73.64 1.628 0.0276
73.70 1.634 0.0277
78.15 1.920 0.0307
78.20 1.792 0.0286
78.20 1.928 0.0308
79.38 1.981 0.0312
79.39 2.035 0.0320
79.52 2.050 0.0322
80.80 2.020 0.0313
80.95 2.050 0.0317
82.70 2.468 0.0373
85.0 3.176 0.0467
85.0 3.132 0.0461
333.15 57.75 0.983 0.0213
57.9 0.986 0.0213
57.91 0.988 0.0213
65.88 0.855 0.0162
66.03 0.834 0.0158
66.14 0.848 0.0160
66.23 0.858 0.0162
73.75 0.949 0.0161
73.82 0.953 0.0161
73.87 0.990 0.0168
78.22 1.196 0.0191
78.31 1.172 0.0187
79.50 1.346 0.0212
79.57 1.337 0.0210
79.60 1.359 0.0213
79.90 1.371 0.0214
84.30 1.625 0.0241
84.40 1.610 0.0238

* Calculated by compiler

(cont'd)
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COMPONENTS :

1. Sulfur dioxide; S0,; [7446
2. Sulfuric acid (fuming); H,80,;

[7664~93-9]

-09-5]

ORIGINAL MEASUREMENTS:

Miles, F.D.;

Carson, T.

J. Chem. Soc. 1946, 786-790.

EXPERIMENTAL VALUES:

% Total SOj;

= 100 SOa/(SOg + Hy0);

% 802 = g of SO, dissolved by 100 g of acid or oleum, corrected
for a pressure of 760 mm of SO;.

The authors stated "to obtain a rough check on the applicability
of Henry's law, some measurements of the equilibrium absorption

from a gas mixture containing 6% of sulfur dioxide were also made.

The gas mixture was stated to contain 94% of air, Pgo then being
2
taken as 0.06 atm.
T/K Liquid Solubility Solubility x 0.06
composition at 1 atm at 0.06 atm
51 32
293 80.2% H2S04 3.10 0.187 0.186
65.4% total SOj
313 1.43 0.0974 0.086
333 0.85 0.0637 0.051
293 96.5% H,S0, 3.80. 0.222 0.228
313 78.6% total SO, 1.95 0.126 0.117
333 1.28 0.0863 0.0768
293 104% H,S50, 5.70 0.342 0.342
313 17.8% free S0; 2,90 0.193 0.174
333 1.74 0.120 0.105

S, and S, are g S0,/100 g acid.
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO,; [7446-09-5] Parkison,R.V.
2. Water; H,0; [7732-18-5] TAPPI, 1956, 39, (7)) 517-519.
3. Sulfuric acid; H,S80,; [7664-93-9]
VARIABLES: PREPARED BY:
Temperature, pressure W. Gerrard
EXPERIMENTAL VALUES: 760 mmHg = 1 atm = 101.325 kPa
SO * *
T/K Pgp,/atm /1b mol £t-2 250, ¥50,/P50,
283.15 0.00150 0.000255 0.0000735 0.0467
(50°F) 0.00505 0.000850 0.000245 0.0463
0.0174 0.00307 0.000885 0.0484
0.0185 0.00329 0.000949 0.0488
0.0261 0.00470 0.001355 0.0493
0.0281 0.00498 0.00144 0.0486
0.0332 0.00588 0.00170 0.0486
0.0350 0.00615 0.00177 0.0483
294.26 0.00153 0.000171 0.0000493 0.0322
(70°F) 0.00339 0.000413 0.000119 0.0351
0.00480 0.000503 0.000145 0.0302
0.00662 0.000738 0.000213 0.0321
0.00913 0.00102 0.000294 0.0322
0.00983 0.00115 0.000332 0.0337
0.0182 0.00203 0.000585 0.0322
0.0257 0.00289 0.000833 0.0324
0.0345 0.00380 0.00110 0.0318
0.0349 0.00381 0.00110 0.0315
305.37 0.00633 0.000466 0.000134 0.0212
(90°F) 0.00641 0.000494 0.000142 0.0222
0.00812 0.000601 0.000173 0.0213
0.00885 0.000600 0.000173 0.0195
0.00852 0.000759 0.000219 0.0230

AUXILIARY INFORMATION

P———
MlTHOD/APPARATUS/PROCEDURE:

A mixture of sulfur dioxide and
Nitrogen (of desired "solute"
Concentration) was passed into the
.equilibrium"solubility cell by an
inlet tube shaped as a funnel at the
end under the liquid. A tapped exit
for sampling was attached to a bottom
Corner of the cell. The gas outlet

Was at the top of the cell. The cell
Was placed in a thermostat. The gas
gnd liguid were analyzed by the

SOURCE AND PURITY OF MATERIALS:
(1)

Sulfur dioxide was of refriger-
ant grade.

(2) Water was "triple-distilled
from a Pyrex still."

(3) Probably of good quality.

almrose technique(l), an iodine-
thiosulfate type of titration. The
9as mixtures were analyzed by drawing
Samples into gas weighing balloons of
1 am® capacity.

ESTIMATED ERROR:

REFERENCES ;
l. Palmrose, G.V.

Paper Trade J. 1935, 100, No. 3
38.

14




Sulfur Dioxide Solubilities

COMPONENTS: ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0,; [7446-09-5] Parkison, R.V.
2. Water; H,0; [7732-18-5] TAPPI,1956, 39, (7),517-519.
3. Sulfuric acid; H,S0,; [7664-93-9]
EXPERIMENTAL VALUES: 760mmHg = 1 atm = 101.325 kPa.
* *
T/K psoz/atm S0, xsoz xsoz/pSOZ

/1b mol ft~3

305.37 0.0110 0.000801 0.000231 0.0210
(90°F) 0.0178 0.00126 0.000363 0.0204
0.0251 0.00205 0.000591 0.0235
0.0336 0.00244 0.0007035 0.0209

* Calculated by compiler

Molality of sulfuric acid was 0.058, i.e., 5.684 g H,SO,
in 1 kg of water. *The approximate mole fraction, x502

was referred to 1 cu.ft. of water, taking 3.468 lb. moles
of water per cu.ft.

NOTE:

At these low partial pressures the average value of
64.08 was used by Parkison for computing the partial
pressure of sulfur dioxide from the analysis of the

dry gas. The vapor pressure of water over the solutions
of sulfur dioxide was taken to be the same as for pure
water.




Agueous electrolyte solutions 53
COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO,; [7446-09-5] Hansen, C.J.
2. Water; H,0; [7732-18-5]
3. Thiocyanic acid; HCNS; Ber. 1933, 66 447-450
[463-56~-9]
VARIABLES : PREPARED BY:
W. Gerrard

EXPERIMENTAL VALUES:

(82.5 cm®, density, 1.14 g cm=?%).

0.738.

mole
cm®
80, /HCNS was given as 1.054, the
fraction, xsoz 0.512,

pressure,.

At 277.65 X, 76.9 g (76 cm®, density = 1.012 g cm~?) of
solution containing 5.52 g HCNS (0.0936 mole) and 0.20 g
"H,S0," absorbed 16.9 g SO, (0.264 mole) to give 93.8 g

(not given by the author) is 2.821; mole fraction, x

At 283.15 K, 63.2g (57 cm®, density, 1.11 g cm~®) of solution
containing 23.8 g HCNS, 0.403 (given by the author as 0.402)

, absorbed 27.1 g S0,(0.423 mole) to give
, density, 1.247 g cm~?%) of final solution.

The total pressure appeared to be an unspecified barometric

S0, /HCNS
so, is

The mole ratio,

90.3 g (72.5
The mole ratio,
compiler gives 1.050, mole

NOTE: The author gave the concentration of the
hydrocyanic acid as 46.30% in the second
determination; but the concentration should
be given as 37.66%.

AUXILIARY INFORMATION
P————

METHOD /APPARATUS /PROCEDURE :

Sulfur dioxide was passed
into a known amount of the
acid solution in a measuring
cylinder. The final solut-
ion was weighed, and its
volume determined.

SOURCE AND PURITY OF MATERIALS:

1. The sulfur dioxide was stated
to be pure.
3. Prepared from barium thiocyanate.

ESTIMATED ERROR:

REFERENCES ;




54 Sulfur Dioxide Solubilities

COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0,;[7446~09-5] Fox, C.J.J.

2. Water; H,0; [7732-18-5] Z. Phys. Chem, 1902, 41, 458-482
3. Ammonium chloride; NH,CI1;
[12125-02-9]
VARIABLES: PREPARED BY:
Concentration of salt W. Gerrarxrd.

EXPERIMENTAL VALUES:

T/K "Normality" 3 2.5 2 1.5 1 0.5
298 Ostwald coefficient, 42.78 41.37 39.76 38.06 36.37 34.58
* L
(I for water given as
32.76) .

The following arithmetic was shown by the original author:

a = cm® SO, (273 K, 760 mmHg) in 1 cm?® of "solution presumably meaning
the salt solution before absorption of gas.

x = cm® of iodine solution containing s equivalents per dm®; 0.001 mole
I, taken to be equivalent to 0.001 mole SO0,.

1/2 sz = a/22.4, for one cm® of the saturated solution. For ¢ cm’® of the
solution taken for titration, at T/K and b mmHg pressure, a = (l1l.2 sx)/c
(T/K / 273 K). The coefficient I was taken to be egual to a (760/b).
(See evaluation).

NOTE by compiler: based on the published density of sulfur dioxide,
2.9266 g dm-%at 273.15 K and 1 atm, the molar volume of SO, is 21.87 dm®
and not 22.4 dm® under these conditions; therefore all the I values

are about 2% too large.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
The absorption vessel was fitted 1. Sulfur dioxide, 99.8% SO0,, 0.2%
with electrodes for the measurement water, commercial.

of conductance, data not herein
recorded. Sulfur dioxide was passed 2, Presumably conductivity grade.
through the solution to saturation
at barometric pressure, the apparatus| 3. Salt of Kahlbaum grade, re-
being held in a thermostat, controll- crystallised and analytically
ed at 25.05 to 25.1°C, or 35 to attested.

35.05°C. A volume of the saturated
solution was withdrawn by pipet
(0.9181 to 1.436 cm®), and the amount

of S0, determined by iodine- -
thiosulfate titration. ESTIMATED ERROR:

REFERENCES ;
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO0,; [7446-09-5] | Fox, C.J.J.
2. Water; H,0; [7732-18-5]

3. Ammonium bromide; NH,Br; Z. Phys. Chem. 1902, 41, 458-482.
[12124-97-9]

VARIABLES : PREPARED BY:
Concentration of salt W. Gerrard.
EXPERIMENTAL VALUES:
T/K "Normality" 3 2.5 2 1.5 1 0.5
298 Ostwald coefficient, 52.25 49.17 46.06 42,78 39.46 36.28
(L for iater given as

32.76)

The following arithmetic was shown by the original author:
a = cm® S0, (273 K, 760 mmHg) in 1 cm® of "solution", presumably meaning
the salt solution before absorption of gas.

cm? of iodine solution containing s equivalents per dm®; 0.001 mole
I, taken to be equivalent to 0.001 mole SO;.

1/2 sx = a/22.4, for one cm® of the saturated solution. For ¢ ecm?® of the
Solution taken for titration, at T/K and » mmHg pressure, a = (11.2 sxz)/c

(T/K / 273 K). The coefficient I was taken to be egual to a (760/b).
(See evaluation).

NOTE by compiler: based on the published density of sulfur dioxide,
2.9266 g dm™® at 273.15 K and 1 atm, the molar volume of SO, is 21.87 dm®

and not 22.4 dm® under these conditions; therefore all the L values are
about 2% too large.

—
AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
The absorption vessel was fitted 1. sSulfur dioxide, 99.8% SOz, 0.2%
With electrodes for the measurement water, commercial.

of conductance, data not herein
TYecorded. Sulfur dioxide was passed |2. Presumably conductivity grade.
through the solution to saturation
at barometric pressure, the apparatus|3. Salt of Kahlbaum grade, re-
being held in a thermostat, controll- crystallized and analytically
ed at 25,05 to 25.1°C, or 35 to attested.

35.05?C. A volume of the saturated
sclution was withdrawn by pipet
(0.9181 to 1.436 cm’), and the
amount of S0, determined by iodine

thiosulfate titration. ESTIMATED ERROR:

REFERENCES :

SDC - cw
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Sulfur Dioxide Solubilities

COMPONENTS : ORIGINAL MEASUREMENTS:
3. Sulfur dioxide; S0,; [7446-09-5] Fox, C.J.J.
2. Water; H,0; [7732-18-5]
3. Ammonium sulfate; (NHy) 2S50y4; %. Phys. Chem. 1902, 41, 458-482.
[7783-20~2]
VARIABLES: PREPARED BY:
Temperature, concentration of salt. W. Gerrard

EXPERIMENTAL VALUES:

solution taken for titration,
(/K / 273 K).
(See evaluation)

The coefficient L was

NOTE by compiler:

about 2% too large.

at T/K and b mmHg pressure, a =

Equivalent taken by the author as 1/2 (NHy) 2S04

T/K "Normality" 3 2.5 2 1.5 1 0.5
298 Ostwald coefficient, 35.96 35.47 34.95 34.34 33.82 33.35
L
(I for water given as 32.76)
308 Ostwald coefficient, 24.60 24.23 23.93 23.49 23.14 22.91
L
(I for water given as 22.43)
The following arithmetic was shown by the original author:

(273 K, 760 mmHg) in 1 cm® of "solution," presumably meaning

s equivalents per dm® ; 0.001 mole

a = cm® S0,
the salt solution before absorption of gas.
x = cm® of iodine solution containing
I, taken to be equivalent to 0.001 mole SO,.
1/2 sx = a/22.4, for one cm® of the saturated solution.

For ¢ cm® of the
(11.2 sz)/e
taken to be equal to a (760/b).

based on the published density of sulfur dioxide,
2.9266 g dm~® at 273.15 K and 1 atm, the molar volume of S0, is 21.87 dm?
and not 22.4 dm® under these conditions;

therefore all the L values are

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

The absorption vessel was fitted with
electrodes for the measurement of
conductance, data not herein record-
ed. Sulfur dioxide was passed
through the solution to saturation

at barometric pressure, the apparatus
being held in a thermostat, controll-
ed at 25.05 to 25.1°C, or 35 to
35.05°C. A volume of the saturated
solution was w1thdrawn by pipet
(0.9181 +to 1.436 cm®), and the amount
of S0, determined by iodine-
thiosulfate titration.

SOURCE AND PURITY OF MATERIALS:

1. Sulfur dioxide, 99.8% SO, , 0.2%
water, commercial.

2. Presumably conductivity grade.

3. Salt of Kahlbaum grade, re-

crystallised and analytically
attested.

ESTIMATED ERROR:

REFERENCES ;




Aqueous electrolyte solutions

57

COMPONENTS :

1. Ssulfur dioxide; SO,; [7446-09-5]

2. Water; H,0; [7732-18-5]

3. Ammonium bisulfite; NH,HSOj;
[10192-30-0]

ORIGINAL MEASUREMENTS:
Otuka, Y.

J. Soe. Chem. Ind,,Japan. Suppl.
1939, 42, 205B-20 B

[———

—
VARIABLES : PREPARED BY:
Temperature, pressure W. Gerrard
EXPERIMENTAL VALUES: 760 mmHg = 1 atm = 101.325 kPa
T/K P Jatm P.,. /atm Mole SO,/dm® H
Total 502 solution
373 1.73 0.75 0.1857 0.248
1.98 1.00 0.2518 0.252
378 2.03 0.87 0.1819 0.209
2.29 1.13 0.2478 0.219
383 2.36 0.98 0.1788 0.183
2.66 1.28 0.2434 0.190
388 2.73 1.10 0.1753 0.159
3.03 1.40 0.2399 0.171
393 3.13 1.21 0.1724 0.142
3.47 1.56 0.2354 0.151
398 3.56 1.32 0.1693 0.128
3.95 1.72 0.2311 0.134
403 4.06 1.45 0.1659 0.114
4.48 1.88 0.2269 0.121
408 4.61 1.59 0.1624 0.102
5.03 2.02 0.2233 0.110
413 5.19 1.70 0.1598 0.094
5.61 2.14 0.2203 0.103
418 5.80 1.80 0.1574 0.087
6.22 2.23 0.2180 0,098
423 6.42 1.85 0.1562 0.084
6.83 2.27 0.2170 0.096

"Solution" appears to mean final solution. The author defined
the solubility as #H = (HzSOg)/pSOZ, the pressure being in atm,

(H2,S803) evidently means mole S0,/dm® of solution. The concentr-
ation of NH,HSO, was given as 0.3000 mole/dm®. NOTE: The author
refers to "pure sulfurous acid, H,SO0;."

METHOD /APPARATUS /PROCEDURE :

The to
tal pressure, PTota

determined by means of a glass spring
Manometer. It was stated that the
Partial pressures were approximated
from the dimensions of the apparatus,
but details were not given.

1r Was

SOURCE AND PURITY OF MATERIALS:

Not stated.

ESTIMATED ERROR:

REFERENCES:




58 Sulfur Dioxide Solubilities

COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; 80,; [7446-09-5]| Marriner, D. E.; Whitney, R. P.
2. Water; H,0; [7732-18-5] Paper Trade J. 1948, 126 (Tappi
3. Ammonium bisulfite; NH,HSO;; section), 52-54.

[10192~30-0]

VARIABLES : PREPARED BY:

Temperature, pressure W. Gerrard

EXPERIMENTAL VALUES:

760 mmHg = 1 atm = 101.325 KkPa.
The liguid concentrations are expressed in g SO, per 100 g of water. The
Total (T) SO, is all the SO, absorbed by the original aqueous solution of
ammonia. The "Combined" (C) S0, was defined as that required to convert
all "the lime to CaS0;." This presumably means the amount to convert all
the ammonia into (NH,)SOj;. The Free S0, (F) is the difference T - C.

T/K psoz/mmHg S0, (T) S0, (C) T/K psoz/mmHg S0, (T) S0, (C)
277.65 124 4.4 0.51 283.15 123 3.7 0.54
367 10.3 0.47 333 7.9 0.60
560 15.2 0.49 567 12.4 0.55
655 17.9 0.50 696 14.7 0.56
119 5.1 0.97 125 4.6 1.01
354 11.3 0.95 313 8.3 0.94
569 16.5 0.99 507 12.3 1.04
162 7.1 1.40 691 15.4 0.95
388 12.6 1.50 139 5.7 1.44
580 17.6 1.40 355 9.9 1.44
686 20.2 1.35 528 13.2 1.19
117 6.8 1.93 660 15.9 1.33
350 12.5 1.93 129 6.6 1.97
548 17.2 1.97 331 10.3 1.85
(cont.)
AUXTLIARY INFORMATION
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
A mixture of sulfur dioxide and 1. Sulfur dioxide: refrigeration
. . grade.
nltro?en.was passed into aq?eous 2. Water: may be taken as pure.
ammonia in a glass cell until equi- 3. Chemically pure ammonia solution
librium was reached. Sulfur di- was used.
. : s ogd : . Nitrogen from cylinder was mixed
t d \ . X
oxide in the liquid and in the exit with the sulfur dioxide to obtain
gas was estimated by a chemical mixtures of determined sulfur
tiration — iodine-thiosulfate, see glox1de content to estimate the
White et al. (1). Temperature was 802
controlled to within * 0.5 °C, ESTIMATED ERROR:
For water at 283.15 K the S0, (T)
(psoz) were: 2.1 (86); 6.9 (320);
13.9 (678 mmHg).
Total and combined sulfur dioxide iEﬂzivgm: c
R . . . ite . K. Jr.; ivi . E.;
were estimated by a modification of Whitnéy, R. P. Aén.vzzzi?,TgchF !
the Palmrose technique (2). Ass., Pulp and Paper Industry,
Feb. 1948,
2. Palmrose, G. V., Pgper Trade .
1935, 100, 38.




Aqueous electrolyte solutions

P——

COMPONENTS : LEFIGINAL MEASUREMENTS :

1. Sulfur dioxide; SO,; [7446-09-5] Marriner, D. E.; Whitney, R. P.
2. Water; HK,0; [7732-18-5] Pgper Trade J. 1948, 126, (Tappi
3. Bmmonium bisulfite; NH,HSOj;; section), 52-54,

{10192-30-0]

EXPERIMENTAL VALUES:

T/K psoz/mmHg S0, (T) S0, (C) T/K psoz/mmHg 502 (T) 50, (C)
283.15 518 13.9 2.00 298.15 119 2.5 0.51
663 16.8 1.67 329 4.9 0.52

291.15 117 2.9 0.57 565 7.3 0.57
562 9.3 0.56 706 9.2 0.58

736 11.6 0.49 116 3.3 0.90

132 3.7 1.00 335 5.7 0.98

360 6.7 0.81 532 8.1 1.07

551 9.8 1.00 696 9.6 0.90

()00 2,7 1.35 117 4.1 1.40

115 4.4 1.35 343 6.6 1.36

364 7.7 1.36 544 8.8 1.42

552 10.5 1.38 692 10.5 1.40

706 12,7 1.34 ()00 3.8 1.95

175 6.2 1.93 116 5.2 1.96

420 9.8 1.93 365 7.9 1.98

610 13.0 2.00 558 10.1 2,04

710 11.7 2.04




60 Sulfur Dioxide Solubilities
COMPONENTS ¢ ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0,; [7446-09-5] Domansky, R.; Rendos, F.
2. Water; H,0; [7732-18-5] Chem., Zvesti
3. Ammonium bisulfite; NH,SO3H; 1957, 11, 453-460.
[7803~63~6]
VARIABLES: PREPARED BY:
W. Gerrard

EXPERIMENTAL VALUES:

absorbed by 100 g water at Pgo, = 600

therefore it may be taken that weight

760 mmHg = 1 atm

The values of SO,/g (T, total), (C, combined as NH,SO3H), (F, free
were given in the original table (as shown in the table here) were for S0,

101.325 kPa

T - C)

mmHg . The treatment seems to imply

that there is a linear change of the weight of SO, absorbed with pressure;

of SO, absorbed for p502 = 1 atm may

be approximately calculated by multiplying the stated value by 1.267.

"Concentration of ammonia 0% 0.5% 1.0% 1.5% 2.0%
80,/g per 100 g water

K 15 T 10.3  11.20 12.80 14.65 17.90
° C - 1.90 3.80 5.70 7.60

F 10.3 9.30 9.05 8.95 10.3
293,15 T 8.50 9.70 11.55 13.20 15.65
C - 1.90 3.80 5.70 7.60

F 8.50 7.80 7.75 7.50 8.05
298.15 T 7.5 8.5 10.25 11.95 14.40
C - 1.90 3.80 5.70 7.60
F 7.5 6.60 6.45 6.25 6.75
303.15 T 6.1 7.50 8.90 11.05 13.50
C - 1.90 3.80 5.70 7.60

F 6.1 5.60 5.10 5.35 5.90

* appears to be wt-%. (cont.)
AUXTLIARY INFORMATION

METHOD/APPARATUS /PROCEDURE

An absorption vessel was fitted with
a stirrer, a manometer, one limb

bent to pass just through the vessel
cover, and the other limb open to the
atmosphere, a tapped inlet tube, and
a tapped outlet tube, each just
passing through the cover of the
vessel, for the passage of SO,, and

a thermometer. The absorption
vessel was immersed in a thermostat.
A stoppered sampling tube also passed
through the cover and ended well
below the surface of the solution in
the vessel. The weight of SO, in

a withdrawn sample was determined

by an iodine-thiosulfate titration.

SOURCE AND PURITY OF MATERIALS:

It is probable that the
components were of acceptable
purity for the purpose of the
measurements.

ESTIMATED ERROR:

REFERENCES ;




61

Aqueous electrolyte solutions
COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO,; [7446-09-5] Domansky, R.; Rendos, F.
2. Water; H,0; [7732-18-5] Chem., Zvesti
3. Ammonium bisulfite; NH,SO;H; 1957, 11, 453-460.
[7803-63-6]

EXPERIMENTAL VALUES:

Four small diagrams were given, each for one of the stated concentrations
of ammonia, and each showing plots of pso2 (mmHg) vs. S0,/100 g of ammonia
solution for each of the four temperatures stated. All the lines appear
to be linear, and the value of g SO, for 600 mmHg corresponds closely
with the appropriate value of S0,/g (T) in the table. In each diagram,
the four lines terminate on the base line (pSOZ = 0) at the following
values of g S0,/100 g ammonia solution: 1.9 (0.5% ammonia); 3.8 (1.0%
NH;); 5.7 (1.5% NH3); and 7.6 (2.0% NH;), and these values are recorded
in the table as S0,/g (C), Z.e., combined as NH,SO;H.




62 Sulfur Dioxide Solubilities
COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO,; [7446-09-5] | Fox, C.J.J.
2. Water; H,0; [7732-18-5] Z. Phys. Chem. 1902, 41, 458-482
3. Ammonium nitrate; NH,NOj;;
[6484~52-2]
VARIABLES: PREPARED BY:
Temperature, concentration of salt W. Gerrard.
EXPERIMENTAL VALUES:
T/K "Normality" 3 2.5 2 1.5 1 0.5
298 Ostwald coefficient, 39.14 38.01 37.27 36.28 35.07 33.96
L
(L for water given as 32.76)
308 Ostwald coefficient, 27.43 26.66 25.57 24.78 24.23 23.35
L
(z for water given as 22.43)
The following arithmetic was shown by the original author:
a = cm® 80, (273 K, 760 mmHg) in 1 cm® of "solution," presumably meaning
the salt solution before absorption of gas.
2z = cm® of iodine solution containing & equivalents per dm?; 0.001 mole
I, taken to be equivalent to 0.001 mole SO;.
1/2 sz = a/22.4, for one cm® of the saturated solution. For ¢ cm?® of the

solution taken for titration, at T/K
(T/K / 273 K).
(See evaluation)

NOTE by compiler:
2.9266 g dm~® at 273.15 K and 1 atm,

about 2% too large.

and b mmHg pressure, a (11.2 sx) /e

The coefficient L was taken to be equal to a (760/b).

based on the published density of sulfur dioxide,

the molar volume of SO, is 21.87 dm?

and not 22.4 dm® under these conditions; therefore all the L values are

AUXILIARY

INFORMATION

METHOD /APPARATUS /PROCEDURE :

The absorption vessel was fitted
with electrodes for the measurement
of conductance, data not herein
recorded. Sulfur dioxide was passed
through the solution to saturation
at barometric pressure, the apparatus
being held in a thermostat, controll-
ed at 25.05 to 25.1°C, or 35 to
35.05°C. A volume of the saturated
solution was withdrawn by pipet
(0.9181 to 1.436 cm®), and the

amount of SO0, determined by iodine-
thiosulfate ti'tration.

SOURCE AND PURITY OF MATERIALS:

1. Sulfur dioxide, 99.8% SO,, 0.2%
water, commercial.

2. Presumably conductivity grade.

3. Salt of Kahlbaum grade, re-

crystallised and analytically
attested.

ESTIMATED ERROR:

REFERENCES :




Aqueous electrolyte solutions

(T/K / 273 K). The coefficient I was
(See evaluation).

NOTE: by comgiler:

2.9266 g dm~

about 2% too large.

solution taken for titration, at T/K and b mmHg pressure, a =

of "solution," presumably meaning

s equivalents per dm®; 0,001 mole

a = cm® SO, (273 K, 760 mmHg) in 1 cm®

the salt solution before absorption of gas.
x = cm?® of iodine solution containing

I, taken to be equivalent to 0.001 mole SO,.
1/2 sx = a/22.4, for one cm® of the s

For ¢ cm® of the
(11.2 sx) /e
taken to be equal to a (760/b).

aturated solution,

based on the published density of sulfur dioxide,
at 273.15 K and 1 atm, the molar volume of SO, is 21.87 dm?
and not 22.4 dm® under these conditions; therefore all the L values are

63
COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO0,; [7446-09-5] Fox, C.J.J.
2. Water; H,0; [7732-18-5]
3. Ammonium thiocyanate; Z. Phys. Chem. 1902, 41,458-482,
NH,CNS; [1762-95-4] -
VARIABLES: PREPARED BY:
Concentration of salt W. Gerrard.
EXPERIMENTAL VALUES:
T/K "Normality" 3 2.5 2 1.5 1 0.5
298 Ostwald coefficient, 6l.46 57.01 52.26 47.26 42,74 37.78
L
(I for water given as 32.76)
The following arithm tic was shown by the original author:

AUXILIARY
[ —

INFORMATION

METHOD /APPARATUS /PROCEDURE :

The absorption vessel was fitted
with electrodes for the measurement
of conductance, data not herein
recorded. Sulfur dioxide was passed
through the solution to saturation

at barometric pressure, the apparatus
being held in a thermostat, controll-
ed at 25.05 to 25.1l°C, or 35 to
35.05°C., A volume of the saturated
solution was withdrawn by pipet
(0.9181 to 1.436 cm®), and the amount
Of S0, determined by iodine-

SOURCE AND PURITY OF MATERIALS:

1l. sulfur dioxide, 99.8% S0O,, 0.2%
water, commercial.

2, Presumably conductivity grade.

3. Salt of Kahlbaum grade, re-

crystallised and analytically
attested.

thiosulfate titration.

ESTIMATED ERROR:

REFERENCES:
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Ammonium thiocyanate; NH,CNS;

COMPONENTS ¢ ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO0;; 17446-09-5]) Hansen, C. J.
2. Water; H,0; [7732~18~5]
3. Thiocyanic acid, ammonium salt Ber. 1933, 66B,447-450.

pressure.

-ln

[1762-95~-4]
VARIABLES: PREPARED BY:
Temperature W. Gerrard
EXPERIMENTAL VALUES:
Wt. of
Conc. of wt. Wwt. Vol. vol. S0, Mole
soln. of of of of ab- ratio
T/K g salt/ soln. soln. soln. soln. sorbed S0,/
g soln. /g /9 /cm?® /cm? /9 NH,CNS
290.15 0.5 60 86.0 53 68 26.01 1.028
286.65 0.5 60 91.0 53 70.5 31.0 1.226
281.85 0.5 60 97.9 53 73.5 37.9 1.49¢9
276.15 0.5 60 109.6 53 80.5 49.6 1.962
The total pressure appears to have been unspecified barometric

Before adsorption of sulfur dioxide.

AUXILIARY

INFORMATION

METHOD /APPARATUS /PROCEDURE :

A known amount of the salt solution
was treated in a measuring cylinder
with pure sulfur dioxide. The
final solution was weighed, and its
volume measured, and the weight of
sulfur dioxide absorbed was thereby
determined. It appears that the
first temperature was 17 °C, and

then the passage of S0, was continued
to get results for the lower
temperatures.

SOURCE AND PURITY OF MATERIALS:

1. Pure S0, was stated to be used.

2. and 3. Not specified; but may

be taken of satisfactory
purity.

ESTIMATED ERROR:

REFERENCES :
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(approx. Al,(SO4)s + Al,03)

COMPONENTS :
1. Sulfur dioxide; S0;; [7446-09-5]
2. Vater; H,0; [7732-18-5]
3. "Basic aluminium sulfate"

ORIGINAL MEASUREMENTS:

Applebey, M.P.

J. Soe. Chem. Ind. (Chem.
Trans. 1937, 56, 139-146.

Ind. )

VARIABLES :

PREPARED BY:

W. Gerrard,

EXPERIMENTAL VALUES:

absorbent solution").

760 mmHg = 1 atm =

101.325 kPa

Data were presented only as a small diagram showing plots of
(35S0, by volume in the gas phase”) vs ("g SO by 100 ml of

The compiler has interpreted the %S0,
by volume as the partial pressure, psoz, of SO, in atm, and

has read the following data from the plots.

——

No. of solution. T/K psoz/atm g S0,/100 ml
1 293 0.01 4.7
0.02 5.5
0.03 6.0
0.04 6.3
0.05 6.7 .
0.06 7.0
0.07 7.2
0.08 7.4
0.09 7.6
0.10 7.8
2 293 0.01 6.1
0.02 7.1
0.03 7.7
0.04 8.1
0.05 8.4
0.06 8.8
0.07 8.95

AUXILIARY INFORMATION

P——

METHOD /APPARATUS /PROCEDURE :

None were given. The purpose
of the measurements was in

connection with the recovery
of sulfur from smelter gases.

SOURCE AND PURITY OF MATERIALS:

None given.

ESTIMATED ERROR:

REFERENCES;
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COMPONENTS :

1.
2.
3.

Sulfur dioxide; SO,;
Water; H,0; [7732-18-5]

Al (S04)s + Al,0;

[7446-09-5]

"Basic aluminium sulfate” (approx.

ORIGINAL MEASUREMENTS:

Applebey, M.P.

Ind.
56,

J. Soe. Chem.
Trans. 1937,

(Chem.
139~

Ind.)
1l46.

EXPERIMENTAL VALUES:

No. of solution T/K

psoz/atm g S0,/100

ml

293

298

303

293

0.08
0.09
0.10

WCoONANWOO_OOUION BN

0.01
0.02
0.03
0.04
0.05
0.06
0.07
0.08
0.09
0.10

OO O~IIIonw O WY
vt

0.01
0.02
0.03
0.04
0.05
0.06
0.07
0.08
0.09
0.10

(5]

NOOUILBENDNOUNIVO
[84]

o~

0.01
0.02
0.03
0.04
0.05
0.06
0.07
0.08 10.65
0.09
0.10 11.05

The sglution was described as "basic aluminium sulphate
solution," the composition being defined as follows:

Solution No.
Free

3.44
4.00
4.55

W

"Alumina® g/100 ml
Combined

6.61
5.82
5.32

Total

10.05
9.82
9.87

"Basicity"

34.2
40.8
46.1
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO,; [7446-09-5] White, C.K., Jr.; Vivian, J.E.;
2. Water; H,0; [7732-18-5] Whitney, R.P.
3. Calcium sulfite; CaSOj;;
[10257-5523] ’ Paper Trade Journal 1948, 126, (20),
46-48.
VARIABLES : PREPARED BY:
W. Gerrard.
EXPERIMENTAL VALUES:
760 mmHg = 1 atm = 101.325 kPa
T/K Wt. of S0,(C) Wt. of 80, (T) Partial Mole
/g /9 Pressure fraction
Pgp, /mmHg g,
283.15 0 1.98 75 0.0056
6.70 311 0.0185
7.54 353 0.0208
10.53 510 0.0288
15.45 751 0.0416
0.65 2.10 50 0.00408
2.23 55 0.00442
3.54 118 0.00806
3.81 126 0.00881
" 5.25 204 0.0128
7.53 324 0.0190
9.05 405 0.0231
15.80 757 0.0409
1.20 2.69 19 0.00417
3.61 67 0.00673
4.60 122 0.00947
7.35 276 0.0170
7.94 304 0.0186
12.51 564 0.0308
12.85 583 0.0315
16.03 748 0.0400
— -
AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

A mixture of nitrogen and sulfur
dioxide was passed into a cell
containing water and calcium hydrox-
ide until all the calcium hydroxide
had disappeared. The final temper-
ature was controlled to within
*0.05°C., Samples of the solution
and effluent gas were taken in
€vacuated weighing bulbs. Total
sulfur dioxide in the liquid was
determined by a modified Palmrose
technique (1) entailing an iodine-
thiosulfate titration. From the
welght of the calcium hydroxide
added the combined .sulfur dioxide
could be determined. The pressure
of the sulfur dioxide was calculated
from the analysis, utilizing the
Measured total pressure, and correct-
ing for deviations from the perfect
gas laws.

S

SOURCE AND PURITY OF MATERIALS;:

(1) The sulfur dioxide was of
refrigeration grade.

(2) Water was presumably of

satisfactory purity.

(3) C.P. calcium hydroxide was used.

ESTIMATED ERROR:

REFERENCES:

(1) Palmrose, G.V.; Paper Trade J.
1935, 100, No. 3, 38.
See also Whitney, R.P.;

Vivian, J.E. Ind. Eng.
1941, 33, 741.

Chem.,
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COMPONENTS:

1. Sulfur
2. Water;

[10257~-

dioxide; S0,; [7446-09-5]

H,0; [7732-18-5]

3. Calcium sulfite; CaSO;;

55~-3]

ORIGINAL MEASUREMENTS:

White, C.K., Jr.; Vivian, J.E.;

Whitney, R.P.

Paper Trade Journal, 1948, 126,

(20), 46-48.

EXPERIMENTAL VALUES:

* Calculated by compiler.

Weights of S0, are for ()

T/K Wt. of S0, (C) Wt. of 50, (T) Partial Mole
/9 /g Pressure fraction
Pgo, /™WHg  Fzgn,

283.15 2.10 5.80 94 0.0103
8.33 246 0.0169

12.24 479 0.0277

17.10 763 0.0405

291.15 0 4,03 250 0.0112
6.21 403 0.0172

11.20 743 0.0305
0.65 1.74 37 0.00306
3.21 140 0.00714

7.84 477 0.0198

11.79 749 0.0304
1.20 2.86 38 0.00465
4,39 153 0.00889

7.89 415 0.0185

12.36 748 0.0304
2.10 5.03 71 0.00817

5.89 146 0.0105

6.87 233 0.0132

10.62 541 0.0234

13.45 759 0.0309
298,15 0 2.26 169 0.00632
5.34 444 0.0148

8.64 724 0.0237

0.65 2.06 76 0.00395

3.05 167 0.00670

5.40 385 0.0132

9.32 742 0.0238

1.20 2.90 53 0.00476
3.82 144 0.00731

5.91 347 0.0128

10.01 741 0.0242

2.10 5.05 98 0.00823

5.70 168 0.0100

8.35 448 0.0173

11.26 739 0.0251

"combined as CaS0;"

and (T) total per 100 g of water at Pgo
2.

"Free S0," = (T-C)/g.

free SO,.

Mole fraction is for
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COMPONENTS

1. Sulfur dioxide; S0,; [7446-09-5]

2., Water; H,0; [7732-18-5]

3. Calcium bisulfite; Ca(HSO3),;
[13780-03-5]

ORIGINAL MEASUREMENTS:
Otuka, Y.

J. Soe. Chem. Ind. Japan. Suppl.

1939, 42, 205B-207B.

VARIABLES:

Temperature, pressure

PREPARED BY:

W. Gerrard

EXPERIMENTAL VALUES:

760 mmHg = 1 atm =

101.325 kPa

7/K P /atm Pen /atm Mole SO,/dm? H
Total 50: solution
373 2.90 1.93 0.4192 0.217
3.27 2.30 0.5189 0.226
3.63 2.67 0.6099 0.228
378 3.28 2.12 0.4130 0.195
3.68 2.53 0.5118 0.202
4.07 2.92 0.6023 0.206
383 3.69 2.32 0.4071 0.175
4.13 2.76 0.5048 0.183
4.54 3.18 0.5949 0.187
388 4.14 2.52 0.4012 0.159
4.61 2.99 0.4980 0.166
5.05 3.44 0.5878 0.171
393 4.52 2.62 0.3982 0.152
5.12 3.22 0.4916 0.153
5.59 3.70 0.5809 0.157
398 5.03 2.81 0.3927 0.140
5.67 3.46 0.4849 0.140
6.17 3.97 0.5739 0.145

f—

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

The total vapor pressure, pg . ..i’

was determined by means of a glass
spring manometer. It was stated
that the partial pressures were
approximated from the dimensions of
the apparatus, but details were not
given,

Not stated.

SOURCE AND PURITY OF MATERIALS:

ESTIMATED ERROR:

REFERENCES:
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COMPONENTS: ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; $0,; [7446-09-5] Otuka, Y.
2. Water; H,0; [7732-18-~5]
3. Calcium bisulfite; Ca(HS803):2; J. Soe. Chem. Ind. Japan.
[13780-03-5] Suppl. 1939, 42, 205B-207B
EXPERIMENTAL VALUES: 760 mmHg = 1 atm = 101.325 kPa
T/K p /atm Pon /atm Mole SO,/dm® H
Total 50 solution
403 5.58 2.99 0.3877 0.130
6.25 3.67 0.4792 0.130
6.79 4,22 0.5674 0.134
408 6.16 3.16 0.3831 0.121
6.86 3.88 0.4735 0.122
7.45 4.48 0.5607 0.125
413 6.77 3.31 0.3792 0.114
7.51 4.06 0.4688 0.115
8.15 4.72 0.5548 0.117
418 7.43 3.46 0.3752 0.108
8.21 4.26 0.4636 0.109
8.90 4,94 0.5488 0.110
423 8.13 3.59 0.3720 0.103
8.96 4.44 0.4592 0.103
9.69 5.19 0.5438 0.105

"Solution" appears to mean the final solution.
The author defined the "solubility" as # = (H2503)/p802:

Pso, in atm. (H,SOs) evidently means moles SO,/dm® of

solution.
The concentration of HSO; was given as 0.1476 mol dm™3

for the first two values of H at each temperature and
0.1481 for the third value of H at each temperature.

NOTE: The author refers to "pure sulfurous acid, H;S0;."
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0,; [7446-09-5] | Conrad, F.H.; Beuschlein, W.L.
2. Water; H,0; [7732-18-5]
3. Calcium bisulfite from CaO + J. Am. Chem. Soe. 1934, 56, 2554-2562.
water + SO;.
VARIABLES: PREPARED BY:

W. Gerrard.

EXPERIMENTAL VALUES:

/% Total g S02/100 g water Free S0
Pressure *Mole
/mmHg Total Combined Free *Mole ratio fraction

288.15 22 1.83 0.89 0.94 0.0026 0.0026
49 3.99 1.85 2.14 0.0060 0.0060

115 7.47 3.12 4.35 0.0122 0.0121

154 8.72 3.51 5.21 0.0147 0.0144

263 11.00 4.23 6.77 0.0190 0.0187

408 13.76 4.78 8.98 0.0253 0.0246

517 15.92 5.47 10.45 0.0294 0.0285

761 19.25 5.95 13.30 0.0374 0.0361

298.15 40 1.91 0.91 1.00 0.0028 0.0028
52 2.81 1.33 1.48 0.00416 0.00414
136 5.55 2.43 3.12 0.00877 0.00870

254 8.37 3.14 5.23 0.0147 0.0145

461 11.52 4.06 7.46 0.0210 0.0205

594 13.28 4.59 8.69 0.0244 0.0238

756 15.38 5.12 10.26 0.0289 0.0281

763 15.16 4.88 10.30 0.0290 0.0282

308.15 761 12.02 4.03 7.99 0.0225 0.0220

* Calculated by compiler.
NOTE:

A solid phase, referred to as calcium oxide was present.

The

liquid phase was looked upon as a saturated solution of calcium

(cont'd)

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE ¢

Sulfur dioxide was passed
measuring pipet, and then
flask containing "calcium oxide"
and water. The flask was shaken
until a constant total pressure
was achieved.
measured by a
Mmercury. The

into a
into a

manometer containing
system was allowed to
Settle, and a sample of the clear
liquid, above the solid phase, was
withdrawn into a weighed pipet for
chemical titration by the iodine-
thiosulfate procedure. The
temperature of the thermostat was
Yegulated to within 0.05°C. The
total, free and combined sulfur
dioxide were determined by the
method of Hohn (see Ref. 2).

The total pressure was

SOURCE AND PURITY OF MATERIALS:

1. Sulfur dioxide was of "refriger-
ation grade.”" and was passed
through concentrated sulfuric
acid before absorption.

2, Water was freshly distilled.

3. Calcium oxide was obtained by

the ignition of "C.P. analysed"
calcium oxalate monohydrate.

ESTIMATED ERROR:

REFERENCES :

1. Technical Association of Pulp and
Paper Institute Standards,
"Analysis of Bisulfite Cooking
Liquor"”, T604m, 1931,
December,24.

Birchard, W.H. Paper Industry,
1926, 8, 793.
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0,; [7446-09-5] Conrad, F.H.; Beuschlein, V.L.
2. Water; H,0; [7732-18-5] J. Am. Chem., Soec. 1934, 56,
3. Calcium bisulfite from CaO + water 2554-2562.
+ S02.

EXPERIMENTAL VALUES: (Cont'd)

bisulfite, Ca(SO3;H),. "Free 80," is defined by the Technical
Association of Pulp and Paper Institute (1) "as the actual free
SO02 plus half of the SO0, in the bisulfite of calcium and is more
properly called the 'available SO,' as it indicates SO, in excess
of the amount necessary to form monosulfite". "The combined SO2"
is that required to form the monosulfite, CaS0j;; the total S0, is
the sum of these. The total, free and combined SO, were estimated
by the method of Hohn, as described by Birchard (2).
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; 80,; [7446-09-5]
2. Water; H,0; [7732-18-5] Chodakov, K. V. Bumaznaja
3. Calcium bisulfite; Ca(HSO3)::
[13780~03~5] Promyslennost 1937 (No. 9), 33-38.

or Magnesium bisulfite; Mg(HSO3),;
[13774-25-9]

VARIABLES: PREPARED BY:
Temperature, pressure, concentratioq W. Gerrard

*Calculated by compiler: mole fraction,xsoz, is based on the supposition
that the liquid is 100 cm® of water. The weights are given as g in 100
cm® of final solution. C SO, is combined SO, equivalent to Ca(HSOg3)z:
F SO, is free SO,, from Total (T)-C: ps02 is the pressure in atm, from

the % by volume in the gas phase.

T/K Base pso2 S0,,7T s0,,F S0, xs02
/g9 /atm /9 /g9 mole

297.15 CaO 0.089 4.26 1.06 0.0166 0.0030
1.40 g 0.264 5.66 2.46 0.0384 0.0069 -

0.441 7.01 3.81 0.0595 0.0106

0.616 8.48 5.29 0.0827 0.0147

0.662 8.48 5.28 0.0825 0.0146

0.850 10.16 6.96 0.109 0.0192

297.15 Dolomite 0.063 3.98 0.78 0.0122 0.0022

equivalent 0.052 4.00 0.80 0.0125 0.0023

to Cao, 0.231 5.31 2.11 0.0330 0.0059

1.40 g 0.278 5.79 2.59 0.0405 0.0072

0.525 7.60 4.40 0.0688 0.0122

0.700 9,02 5.82 0.0909 0.0161

0.820 9.90 6.70 0.105 0.0185

(cont.)

AUXILIARY INFORMATION

S
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Sulfur dioxide in the liquid and
in the vapor phase was determined May be taken as of
by an iodine titration. satisfactory purity.
One half of SO, present as bi-
sulfite was determined by titration
with alkali.

ESTIMATED ERROR:

REFERENCES ;
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COMPONENTS : ORIGINAL MEASUREMENTS:

1. Sulfur dioxide; 8S0,; [7446-09-5] Chodakov, K. V. Bumaznaja
2. Water; H20; [7732-18~5]

3. Calcium bisulfite;
[13780~03-5]

or Magnesium bisulfite;
[13774-25-9]

Ca(HSO3)2:

Mg (HSO3) 2

Promyslennost 1937 (No. 9), 33-38.

EXPERIMENTAL VALUES:

T/K Base

S0,,T sO;,F SOa

Pso, SO»
/9 /atm /g /9 mole
297.15 MgO 0.091 4.16 0.85 0.0133 0.0024
equivalent 0.092 4,35 1.04 0.0163 0.0029
to Ca0 0.316 5.98 2.67 0.0417 0.0075
1.45 g 0.451 7.10 3.79 0.0592 0.0106
0.483 7.20 3.89 0.0608 0.0108
0.645 8.64 5.33 0.0833 0.0148
0.770 9.38 6.07 0.0948 0.0168
0.882 10.47 7.16 0.112 0.0197
We. of 0.888 10.56 7.25 0.113 0.0200
297.15 Ca0/g 0.05 1.79 0.65
0.5 0.14 2.70 1.56
0.34 4.32 3.18
0.48 5.60 4.46
0.69 7.29 6.15
0.87 8.64 7.50
1.0 0.07 3.07 0.78
0.24 4.64 2.35
0.48 6.40 4.11
0.49 6.62 4.33
0.78 8.90 6.61
0.84 9.05 6.76
1.4 0.06 3.98 0.78
0.05 4.00 0.80
0.23 5.31 2.11
0.28 5.79 2.59
0.53 7.60 4.40
0.70 9.03 5.83
0.82 9.90 6.70
2.0 0.065 5.28 0.71
0.17 6.00 1.43
0.25 6.66 2.09
0.47 8.30 3.73
0.56 8.99 4.42
0.82 10.90 6.33
0.84 11.07 6.50
313.15 1.0 0.16 3.50 1.21
0.31 4.13 1.84
0.38 4.67 2.38
0.60 5.63 3.34
0.62 5.70 3.41
0.87 6.88 4.59
333.15 1.0 0.08 3.07 0.78
0.19 3.42 1.13
0.39 4.00 1.71
0.75 5.12 2.83
353,15 1.0 0.15 3.07 0.78
0.22 3.32 1.03
0.29 3.52 1.23
0.34 3.68 1.39
0.47 3.84 1.55
279.15 1.0 0.055 3.71 1.42
0.07 3.90 1.61
0.08 4.20 1.91
0.17 5.63 3.34

(cont.)
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COMPONENTS :
1. Sulfur dioxide; S0.; [7446-09-5]
2. Water; H0; [7732-18=5]

3. Calcium bisulfite;
[13780-03-5]

or Magnesium bisulfite;
[13774-25~9]

Ca (HSO3) 2 ;

Mg (HSO03) 25

ORIGINAL !EASUREMENTS:

Chodakov, K. V. Bumaznaja

Promyslennost 1937 (No. 9), 33-38.

EXPERIMENTAL VALUES:

T/K Base 50, S0,,T S0, ,F S0, xSOz
/9 /atm /g /g mole
Wt. of Cao
279.15 1.0 0.39 8.64 6.35
0.39 8.75 6.46
0.65 11.80 9.51
0.62 12.00 9.71
0.83 15.00 12.71
0.91 16.00 13.71
1.4 0.025 4.44 1.24
0.02 4.48 1.28
0.06 5.18 1.98
0.155 6.56 3.36
0.27 8.29 5.09
0.44 10.60 7.40
0.67 13.44 10.24
0.72 14.70 11.50
0.78 15.30 12.10
0.855 16.20 13.00
313.15 1.4 0.06 3.65 0.45
0.25 4.58 1.38
0.47 5.65 2.45
0.84 7.36 4.16
0.88 7.52 4.32
333.15 1.4 0.09 3.78 0.58
0.29 4.54 1.34
0.64 5.44 2.24
0.79 5.92 2772
353.15 1.4 0.17 3.84 0.64
0.11 3.48 0.28
0.28 4.16 0.96
0.48 4.48 1.28
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COMPONENTS : ORTGINAL MEASUREMENTS:
1 Sulfur dioxide; SO,; [7446-09-5] Hansen, C.J.
2. Water; H,0; [7732-18-5]
3. Thiocyanic acid, calcium salt, Ber, 1933, 66B,447-450
(Calcium thiocyanate); Ca(CNS)2;
[2092-16~-2]
VARIABLES: PREPARED BY:
W. Gerrard.

EXPERIMENTAL VALUES:

At 280.15 K, 81.65 g of the original solution containing 22.07

g of calcium thiocyanate (volume = 70 em?®, density = 1.167 g cm™ 3%,
moles, as Ca(CNS), = 0.141, but given by the author as 0.2828.
based on one half of Ca(CNS)E)absorbed 21.25 g 80,, 0.332 mole,
to give 102.9 g, and 82.3 cm’ of solution (final), density =

1.25 g cm~%, The mole ratio S0,/Ca(CNS), is therefore = 0.332/
0.141 = 2,355, mole fraction, xsoz, = 0.702. The author gave

the mole ratio as 1.175, based on one half of the molecular

formula, Ca(CNS):. The pressure was presumably the unspecified
barometric pressure.

AUXTLIARY INFORMATION

METHOD /APPARATUS /PROCEDURE ¢ SOURCE AND PURITY OF MATERIALS:

A known amount of salt solution 1. Sulfur dioxide was stated

was treated in a measuring to be pure.

cylinder with sulfur dioxide.

The final solution was weighed 2. and 3. May be assumed to be of
and its volume determined. satisfactory purity.

ESTIMATED ERROR:

REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO0,; [7446-09-5] Conrad, F.H.; Brice, D.B.
2. Water; H,0; [7732-18-5]
3. Magnesium bisulfite from MgO + J. Am. Chem. Soc. 1948, 70, 2179-
water + SO» 2182.
VARIABLES: PREPARED BY:
W. Gerrard.

EXPERIMENTAL VALUES:

T/K Total pressure g S0,/100 g water Free SO,
/mmHg Total Combined Free *Mole ratio *Mole
fraction
288.15 75.5 30.4 15.7 14.7 0.0413 0.0397
87.5 28.05 14.75 13.3 0.0374 0.0361
110.7 29.65 15.05 l4.6 0.0411 0.0395
156.8 32.9 16.9 1l6.0 0.0450 0.0431
162.3 31.4 l16.55 14.85 0.0418 0.0401
245.5 39.9 21.0 18.9 0.0532 0.0505
419.3 46.9 23.55 23.35 0.0657 0.0616
448.7 44.8 22.4 22.4 0.0630 0.0593
726.8 54.6 27.8 26.8 0.0754 0.0701
730.3 53.3 26.75 26.55 0.0747 0.0695
298,15 130.2 28.2 14.2 14.0 0.0394 0.0379
154.4 28.0 14.85 13.15 0.0370 0.0365
213.2 35.6 18.2 17.4 0.0489 0.0467
264.3 35.2 17.9 17.3 0.0487 0.0464
288.0 37.5 18.75 18.75 0.0527 0.0500
326.5 40.7 20.35 20.35 0.0572 0.0541
410.9 42.1 21.3 20.8 0.0585 0.0553
560.7 50.2 25.4 24.9 0.0700 0.0654
638.4 51.6 26.3 25.3 0.0712 0.0665
726.8 50.7 25.85 24.85 0.0699 0.0653
728.4 52.0 26.2 25.8 0.0726 0.0677
308.15 728.7 50.1 25.7 25.8 0.0726 0.0677

* calculated by compiler.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS;
As described by Conrad and (1) Sulfur dioxide was of refriger-
Beuschlein (1). ation grade, see ref. (1)

NOTE: For definition of "total",
"combined" and "free" sulfur dioxide
see Ref. (1).

(2) Water was freshly distilled,
see ref. (1).

(3) Magnesium oxide was "C.P.
Sulfur dioxide was passed into a analyzed."
suspension of magnesium oxide in

water. The solution was deemed to ESTIMATED ERROR:
be a saturated solution of sulfur
dioxide in a saturated solution of
magnesium bisulfite. A solid phase
was present, and a sample of the
clear liquid phase was removed for

chemical titrations. REFERENCES :

1. Conrad, F.H.; Beuschlein, W.L.
J. Am. Chem. Soc. 1934, 56, 2554,
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Sulfur Dioxide Solubilities

COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO0,; [7746-09-5]} Fox, C.J.J.
2. Water; H,0; [7732-18-5] Z. Phys. Chem. 1902, 41, 458-482.
3. Cadmium chloride; CdCl::;
[10043-52-4]
VARIABLES: PREPARED BY:
Temperature, concentration of salt W. Gerrard

EXPERIMENTAL VALUES:

solution taken £
(T/K / 273 K).

2.9266 g dm™? at
and not 22.4 dm?

NOTE by compiler:

Equivalent taken by authors as %CdCl,
T/K "Normality" 3 2.5 2 1.5 1 0.5
298 Ostwald coefficient, 26.06 27.09 28.16 29.46 30.55 31.66
L
(I for water given as 32.76)
308 Ostwald coefficient, 18.68 19.23 20.02 20.55 21.23 21.73
L
(L for water given as 22.43)
The following arithmetic was shown by the original author:
a = cm® 80, (273 K, 760 mmHg) in 1 cm® of "solution," presumably meaning
the salt solution before absorption of gas.
x = cm® of iodine solution containing s equivalents per dm?®; 0.001 mole
I, taken to be equivalent to 0.001 mole SO,.
1/2 sx = a/22.4, for one cm® of the saturated solution. For ¢ cm?® of the

or titration, at T/K and b mmHg pressure, a = (11.2 sz)/c
The coefficient I was taken to be equal to a (760/b).

(See evaluation).

based on the published density of sulfur dioxide,
273.15 K and 1 atm, the molar volume of SO, is 21.87 dm?®
under these conditions; therefore all the L values are

about 2% too large.

AUXTLIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

The absorption vessel was fitted with| 1. Sulfur dioxide, 99.8% SO,, 0.2%
electrodes for the measurement of water, commercial.

conductance, data not herein recorded

Sulfur dioxide was passed through thej 2. Presumably conductivity grade.
solution to saturation at barometric

pressure, the apparatus being held 3. Salt of Kahlbaum grade, re-

in a thermostat, controlled at 25.05
to 25.1°C, or 35 to 35.05°C. A
volume of the saturated solution was
withdrawn by pipet (0.9181 to 1.436
cm?®), and the amount of SO, determin-
ed by iodine-thiosulfate titration.

crystallised and analytically
attested.

ESTIMATED ERROR:

REFERENCES:;
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO;;[7446-09-5] Fox, C.J.J.
2. Vater; H,0; [7732-18-5] Z. Phys. Chem. 1902, 41, 458-482.
3. Cadmium bromide; CdBr,;
[7789~42-6]
VARIABLES: PREPARED BY:
Temperature, concentration of salt. V. Gerrard.
EXPERIMENTAL VALUES: Equivalent taken by the author as 1/2 CdBr,
T/K "Normality" 3 2.5 2 1.5 1 0.5
298 Ostwald coefficient, 27.46 28.15 29.27 30.17 31.01 31.91
L
(I for water given as 32.76)
308 Ostwald coefficient, 19.17 19.70 20.60 20.81 31.46 21.88
L
(L for water given as 22.43)
The following arithmetic was shown by the original author:
a = cm® S0, (273 K, 760 mmHg) in 1 em® of "solution," presumably meaning
the salt solution before absorption of gas,
z = cm® of iodine solution containing s equivalents per dm®; 0.001 mole
I, taken to be equivalent to 0.001 mole SO,.
1/2 sx = a/22.4, for one em?® of the saturated solution. For ¢ cm® of the

solution taken for titration,
(T/K / 273 K).
(See evaluation).

NOTE by compiler:
2.9266 g dm~® at 273.15 K and 1 atm,

about 2% too large.

at T/K and b mmHg pressure, a =
The coefficient I was taken to be egual to a (760/b).

based on the published density of sulfur dioxide,
the molar volume of SO, is 21,87 dm®
and not 22.4 dm® under these conditions;

(11.2 sz) /e

therefore all the L values are

AUXTLIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

The absorption vessel was fitted
with electrodes for the measurement
of conductance, data not herein
recorded. Sulfur dioxide was passed
through the solution to saturation
at barometric pressure, the apparatus
being held in a thermostat, controll-
ed at 25.05 to 25.1°C, or 35 to
35.05°C. A volume of the saturated
solution was withdrawn by pipet
(0.9181 to 1.436 cm?®), and the amount
of SO: determined by iodine-
thiosulfate titration.

SOURCE AND PURITY OF MATERIALS:

1. Sulfur dioxide, 99.8% S0,, 0.2%
water, commercial.
2. Presumably conductivity grade.

3. Salt of Kahlbaum grade, re-
crystallised and analytically
attested.

ESTIMATED ERROR:

REFERENCES :

SDC - p



80 Sulfur Dioxide Solubilities
COMPONENTS ¢ ORIGINAL MEASUREMENTS:

1. Sulfur dioxide; S0,; [7446-09-5] Fox, C.J.J.

2. Water; H,0; [7732-18-5]

3. Cadmium iodide; CdI.;[7790-80~-9] 7. Phys. Chem. 1902, 41, 458-482,
VARIABLES: PREPARED BY:

Temperature, concentration of salt W. Gerrard

EXPERIMENTAL VALUES:

solution taken for titration,
(T/K / 273 K).
(See evaluation).

NOTE by compiler:
2.9266 g dm ® at 273.15 K and 1 atm,

about 2% too large.

at T/K and » mmHg pressure, a =
The coefficient I was taken to be equal to a (760/b).

and not 22.4 dm?® under these conditions;

Equivalent taken by the author as 1/2 CdI,

T/K "Normality" 3 2.5 2 1.5 1 0.5
298 Ostwald coefficient, 35.77 34.98 34.74 34.16 33.76 33.27
L
(L for water given as 32.76)
308 Ostwald coefficient, 24.30 23.99 23.71 23.38 23.06 22.75
L
(I, for water given as 22.43)
The following arithmetic was shown by the original author:
a = cm® 50, (273 K, 760 mmHg) in 1 cm® of "solution," presumably meaning
the salt solution before absorption of gas.
2z = cm® of iodine solution containing s equivalents per dm®; 0.001 mole
I, taken to be equivalent to 0.001 mole SO,.
1/2 sx = a/22.4, for one cm® of the saturated solution. For ¢ cm?® of the

(11.2 sx) /e

based on the published density of sulfur dioxide,

the molar volume of SO0, is 21.87 dm?
therefore all the L values are

AUXTLIARY

INFORMATION

METHOD /APPARATUS /PROCEDURE

The absorption vessel was fitted
with electrodes for the measurement
of conductance, data not herein
recorded. Sulfur dioxide was
passed through the solution to
saturation at barometric pressure
the apparatus being held in a
thermostat, controlled at 25.05 to
25.1°C or 35 to 35.05°C. A volume
of the saturated solution was with-
drawn by pipet (0.9181 to 1.436 cm?®),
and the amount of SO, determined by
iodine-thiosulfate titration.

SOURCE AND PURITY OF MATERIALS:

1, Sulfur dioxide, 99.8% S0,, 0.2%
water, commercial.

2. Presumably conductivity grade.

3. Salt of Kahlbaum grade, re-

crystallised and analytically
attested.

ESTIMATED ERROR:

REFERENCES :
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COMPONENTS ; ORIGINAL MEASUREMENTS:

1. sSulfur dioxide; S0,; [7446-09-5] Fox, C.J.J.
2. Water; H,0; [7732-18-5]
3. Cadmium sulfate; CdSOu; Z. Phys. Chem. 1902, 41, 458-482.

[10124~36-4]

VARIABLES: PREPARED BY:

Temperature, concentration of salt Vl. Gerrard.

EXPERIMENTAL VALUES: Equivalent given by the author as 1/2 CdsO,

T/K "Normality" 3 2.5 2 1.5 1 0.5

298 Ostwald coefficient, 23.76 25.14 26.58 28.24 29.71 31.11
L

(I for water given as 32.76)
308 Ostwald coefficient, 16.25 17.41 18.31 19,42 20.43 21.45
L
(I for water given as 22.43)

The following arithmetic was shown by the original author:

a = cm® 80, (273 K, 760 mmHg) in 1 cm® of "solution," presumably meaning
the salt solution before absorption of gas.

x = cm® of iodine solution containing s equivalents per dm®; 0.001 mole
I, taken to be eguivalent to 0.00L mole SO.

1/2 sz = @q/22.4, for one cm® of the saturated solution. For ¢ cm® of the
solution taken for titration, at T/K and b mmHg pressure, a = (ll.2 sx)/c
(T/K / 273 K). The coefficient I was taken to be equal to a (760/b).
(See evaluation)

NOTE by compiler: based on the published density of sulfur dioxide,
2.9266 g dm~? at 273.15 K and 1 atm, the molar volume of SO, is 21.87 dm?®
and not 22.4 dm® under these conditions; therefore all the I values are
about 2% too large.

e -
AUXILIARY INFORMATION

e ————

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:

The absorption vessel was fitted with| 1. Sulfur dioxide, 99.8% SO0;, 0.2%
electrodes for the measurement of water, commercial.
conductance, data not herein recorded

Sulfur dioxide was passed through 2. Presumably conductivity grade.
the solution to saturation at

arometric pressure, the apparatus 3. 8Salt of Kahlbaum grade, re-

being held in a thermostat, crystallised and analytically
controlled at 25.05 to 25.1°C or attested.

35 to 35.05°C. A volume of the
Saturated solution was withdrawn by
Pipet (0.9181 to 1.436 cm?®), and the

amount of S0, determined by iodine- -
thiosulfate titration. ESTIMATED ERROR:

REFERENCES:
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Sulfur Dioxide Solubilities

COMPONENTS :

1. Sulfur dioxide; SO0.; [7446-09-5]
2. Water; H,0; [7732-18-5]

3. zinc sulfate; ZnSO,; [7733-02-0]

ORIGINAL MEASUREMENTS:
Jager (Jaeger), L.

Chem. Prumysl. 1957, 7, 601-602.

VARIABLES:

Temperature, concentration of salt

PREPARED BY:
W. Gerrard.

EXPERIMENTAL VALUES:

760 mmHg = 1 atm = 101.325 kPa
T/K g ZnSO,/dm? g S0,/dm?
293 88.1 84.2
119.0 79.6
156.0 74.3
194.0 69.2
232.5 63.5
284.0 55.1
320.5 48.1
303 28.75 67.8
59.5 65.6
58.9 65.4
87.5 62.8
125.7 59.9
114.0 58.9
156.0 55.1
156.0 55.1
199.2 50.6
194.8 49.4
231.0 46.2
229.0 45.8
286.0 41.3
316.0 37.5
313 32.6 50.6
30.3 49.9
54.2 49.0
56.7 49.6
90.4 47.1

AUXILIARY INFORMATION

METHOD 'APPARATUS /PROCEDURE :

An -unt of sulfur dioxide absorbed at
the total pressure of about 1 atm was
determined by iodimetric titration.
The temperature was controlled to
within #0.1°C.

SOURCE AND PURITY OF MATERIALS:

1. Sulfur dioxide may be taken
as of satisfactory purity.

2. Aas for (1).

3. As for (l1). Content in solution
was determined by chelatometric
titration.

ESTIMATED ERROR:

REFERENCES:;




Aqueous electroiyte solutions

COMPONENTS ORIGINAL MEASUREMENTS
1. Sulfur dioxide; S0,; [7446-09-5] Jager (Jaeger), L.
2. Jater; H,0; [7732-18-5]
3. Zinc sulfate; ZnSO4; [7733-02-0] Chem. Prumysl. 1957, 7,
601-602.
EXPERIMENTAL VALUES: 760 mmHg = 1 atm = 101.325 kPa
T/K g ZnS0,/dm? g S0,/dm?®
313 159.5 42.3
157.8 41.6
237.0 35.8
279.0 32.5
282.0 32.7
322.0 29.4
323 28.1 37.4
26.8 36.9
65.1 36.8
66.2 37.2
98.2 35.5
98.2 35.5
160.5 31.7
l6l.2 31.9
198.2 30.6
284.5 25.6
284.5 25.6
321.5 22.9
343 31.7 21.9
31.7 21.9
62.9 22.1
160.0 20.7
160.5 20.6
188.5 19.5
188.4 19.5
258.0 1l7.6
331.0 15.2
331.0 15.2
363 60.0 9.08
60.1 9.08
140.3 9.92
140.2 9.92
220.5 9.78
220.0 - 9.77
295.0 8.37
352.5 7.67
373 70.1 3.46
124.0 2.69
124.1 2.69
245.0 3.71
293.5 3.46
NOTE: g SO»/dm® presumably means g S0, absorbed
by 1 dm® of the original solution of the
salt.
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COMPONENTS : ORIGINAL MEASUREMENTS:
1, Sulfur dioxide; SO,; [7446-09-5] Peisakhov, I. L.; Karmazina, V. D.
2. Water; H,0; ([7732-18-5] Zh. Priklad. Khim. 1959, 32, 70-78.

3. 2inc bisulfite;
[15457-98-4]

Zn (HSO3) 2 ¢

4. Zinc sulfate; ZnSO,; [7733-02-~0]
VARIABLES: PREPARED BY:
Temperature, concentration of W. Gerrard
components 3 and 4
EXPERIMENTAL VALUES:
760 mmHg = 1 atm = 101.325 kPa
S0z (T) = total sulfur dioxide
S0, (F) = free sulfur dioxide
p = density of solution
Expt. Conc. of Conc. of S0, (T) SO, (F) p T/K Pso
Zn (HSO3) » ZnsS0, _ _ 2
/g dm~? /g dm™? /g dm™® /g dm ¢ /g cm™? /mmHg
1 5.31 4.52 2.98 0 1.006 293 0.057
313 0.126
323 0.160
333 0.241
log psoz/mmHg = 3.94 - 1520/(T/K)
2 10.2 3.52 5.84 0 1.009° 293 0.149
313 0.393
323 0.597
333 0.954
log psoz/mmHg = 4,88 -1960/(T/K)
3 13.9 8.1 7.97 0.19 1.016 293 0.465
313 0.679
(cont.)
AUXILIARY INFORMATION
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Nitrogen from a cylinder was passed
through a rheometer, and then through
five consecutive absorption flasks
containing the solution, the pro-
cedure being that of Kuzminykh and Not stated.
Kuznetsova (1). Presumably the
sulfur dioxide solution was prepared
separately. The absorption flasks
were held in a thermostat. The
pressure, Pgo, Was measured by the
determination of the volume content . -
of the gas emerging from the last ESTIMATED ERROR:
flask, iodine titrations being used.
Likewise the sulfur dioxide content
of the solutions in the last three
flasks was determined. To obtain a
pulp of solid zinc sulfite, crystals |REFERENCES:
of the latter were added to each s
flask. The rate of passage of 1. Kuzminykh, I. N.; Kuznetsova,
nitrogen was 0.5 liter/minute. A. G.
Zh, Priklad. Khim. 1954, 27, 8l6.
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COMPONENTS :

[15457-98-4]

1. Sulfur dioxide; SO,; [7446-09-5]
2. Water; H,0; [7732-18-5]
Zinc bisulfite; Zn (HSO3),;

4. Zinc sulfate; 2ZnS0,; [7733-02-0]

Peisakhov, I. L.;
Zh. Priklad. XKhim. 1959, 32, 70-78.

ORIGINAL MEASUREMENTS:

Karmazina, V. D.

EXPERIMENTAL VALUES:

Expt. Conc. of Conc. of S0, (T) SO, (F) o} T/K Pso
Zn (HSO3) 2 ZnSo, _ z
/g dm™3 /g dam™* /g dm~?® /g dm™?® /g ecm”?® /mmHg
3 13.9 8.1 7.97 0.19 1.016 323 1.29
333 2.00
log psoz/mmHg = 6.43 - 2040/(T/K)
4 13.9 4.44 7.83 0 1.012 293 0.302
313 0.767
323 1.26
333 2.02
log psoz/mmHg = 6.23 - 2040/ (T/K)
5 24.2 3.71 14.0 0.26 1.018 293 1.68 -
313 3.34
323 4.61
333 8.77
log psoz/mmHg = 7.28 - 2110/(T/K)
6 25.6 6.6 15.0 0.58 1.025 293 l1.67
313 3.74
323 5.70
333 7.62
log psoz/mmﬂg = 5,77 - 1620/ (T/K)
7 39.3 11.4 23.65 1.54 1.041 293 3.8
o 313 8.52
323 12.2
333 18.5
log psoz/mmHg = 6.04 - 1600/ (T/K)
8 41.4 9.35 25.0 1.73 1.04 293 3.6
313 9.34
323 14.57
333 19.73
log pg,/mmHg = 6.92 - 1865/ (T/K)
9. 5.56 24.8 3.36 0.23 1.026 293 0.206
313 0.319
323 0.356
333 0.50
log psoz/mmHg = 2,22 - 880/(T/K)
1o 41.3 26.8 23.7 0.45 1.051 293 6.70
313 13.2
323 16.8
333 21.5
log pgg,/mmHg = 5.06 - 1240/ (T/R)
(cont.)
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COMPONENTS: ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO0,; [7446-09-5] Peisakhov, I. L.; Karmazina, V. D.
2. Water; H,O; [7732-18-5] Zh. Priklad. Khim. 1959, 32, 70-78.
3. Zinc bisulfite; Zn(HSO3)2;
[15457-98~4}
4. Zinc sulfate; ZnSO,; [7733-02-0]
EXPERIMENTAL VALUES:
Expt. Conc. of Conc. of S0 (T) 503 (F) p T/K Pso
Zn (HSO3) 2 ZnSOx _ _ - 2
/g dm™3 /g dm™® /g dm~® /g dm }? /g ecm 3 /mmHg
11 3.86 55.0 2.21 0.32 1.055 293 0.07
313 0.134
323 0.175
333 0.259
log psoz/mmHg = 1.85 - 850/ (T/K)
12 6.14 53.2 3.5 0.05 1.057 293 0.363
313 0.723
323 0.843
333 1.035
log psoz/mmHg = 3.5 - 1150/ (T/K)
13 42.3 49.6 25.0 1.15 1.080 293 8.44
313 15.7
323 20.5
333 27.5
log psoz/mmHg = 5.38 - 1300/(T/K)
14 3.64 88.2 2.63 0.58 1.088 293 0.256
313 0.289
323 0.30
333 0.395
15 3.64 88.2 2.63 0.58 1.088 293 0.188
313 0.258
323 0.311
333 0.468
14 and 15 log psoz/mmHg = 2.09 - 830/(T/K)
16 10.9 82.6 6.9 1.21 1.090 293 0.948
313 1.78
323 2.52
333 3.58
log psoz/mmHg = 4,76 - 1400/ (T/K)
17 22.9 82.0 13.7 1.02 1.10 293 2.68
313 5.46
323 6.96
333 9.41
logpso/mmHg = 4,92 - 1320/(T/K)
18 35.4 77.5 22.2 2.3 1.106 293 9.35
313 16.77
323 18.73
333 21.3
19 35.4 77.5 22.2 2.3 1.106 293 8.64
313 14.78
323 17.6
333 22.3
18 and 19 log Pgo /mmHg = 3.88 - 850/(T/K)
z (cont.)
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1. Sulfur dioxide; SO;; [7446-09-5] Peisakhov, I. L.
2. Water; H,0; [7732-18-5]

3. Zinc bisulfite; Zn(HSO3),;
[15457-98-4]

4. Zinc sulfate; 2ZnSO.,; [7733-02-0]

COMPONENTS : ORIGINAL MEASUREMENTS:

Karmazina, V. D.

Zh. Priklad. Khim. 1959, 32, 70-78

EXPERIMENTAL VALUES:

to be in error.

Expt. Conc. of Conc. of S0, (T) S0, (F) p T/K Pso
Zn (HSO3) » ZnSso, _ 2
/g dm™3 /g dm™* /g dm™® /g dm~™® /g cm™? /mmHg
20 3.64 104 2.06 0 1.088 293 0.187
313 0.299
323 0.329
333 0.472
log psoz/mmHg = 2.68 - 1000/ (T/K)
21 5.67 103 3.44 0.24 1.099 293 0.373
313 0.726
323 0.933
333 1.25
log psoz/mmHg = 4,01 - 1300/ (T/K) .
22 42,7 101.4 24.5 0.45 1.122 293 7.83
313 17.0
323 22.5
333 32.5
log psoz/mmHg = 6.16 - 1550/(T/K)
23 3.28 194 3.01 1.65 1.825 293 0.274
313 0.573
323 0.740
333 1.08
log psoz/mmHg = 4,38 - 1450/ (T/K)
24 38.1 198 21,5 0 '1.216 293 5.93
313 14.94
323 20.53
333 28.7
log pgq,/mmig = 6.66 = 1700/ (T/K)
The smoothing equations given were calculated by the authors. Care

should be taken in using these equations as there are significant dig-
Crepancies between values calculated from the equations and the experi-
mental values. The equations for experiments nos. 2, 4, 9 and 24 appear

SDC - p




88 Sulfur Dioxide Solubilities

COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO0,; [7446-09-5] Fox, C.J.J.

2. Water; H,0; [7732-18-5] Z. Phys. Chem. 1902, 41, 458-482.
3. Sodium chloride; NaCl;
[7647-14-5]
VARIABLES : PREPARED BY:
Concentration of salt. V7. Gerrard

EXPERIMENTAL VALUES:

T/K "Normality" 3 2,5 2 1.5 1 0.5
298 Ostwald coefficient, 31.36 31.51 31.76 31.96 32.25 32.46
L
(L for water given as
32.76)

The following arithmetic was shown by the original author:

a = cm® S0, (273 K, 760 mmHg) in 1 cm® of "solution," presumably meaning
the salt solution before absorption of gas.

z = cm® of iodine solution containing s equivalents per dm®; 0.001 mole
I, taken to be ecuivalent to 0.001 mole SO,.

1/2 sx = a/22.4, for one cm® of the saturated solution. For ¢ cm® of the
solution taken for titration, at T/K and » mmHg pressure, a¢ = (11.2 sz)/c
(T/K / 273 K). The coefficient L was taken to be equal to a (760/b).
(See evaluation).

NOTE by compiler: based on the published density of sulfur dioxide,
2.9266 g dm~° at 273.15 K and 1 atm, the molar volume of SO, is 21.87 dm
and not 22.4 dm® under these conditions; therefore all the L values are
about 2% too large.,

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
The absorption vessel was fitted (1) Sulfur dioxide, 99.8 S0,, 0.2%
with electrodes for the measurement water, commercial.

of conductance, data not herein
recorded. Sulfur dioxide was passed | (2) Presumably conductivity grade.
through the solution to saturation
at barometric pressure, the apparatus|(3) Salt of Kahlbaum grade, re-
being held in a thermostat, controll- crystallised and analytically
ed at 25.05 to 25.1°C, or 35 to attested.

35.05°C. A volume of the saturated
solution was withdrawn by pipet
(0.9181 to 1.436 cm®), and the amount
of SO; determined by iodine-thio-
sulfate titration.

ESTIMATED ERROR:

REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO0,; [7446-09-5] Fox, C.J.J.
2. Water; H,0; [7732-18-5] Z. Phys. Chem. 1902, 41, 458-482
3. Sodium bromide; NaBr;
[7647~15~-6]
VARIABLES : PREPARED BY:
Concentration of salt V. Gerrard

EXPERIMENTAL VALUES:

T/K "Normality" 3 2.5 2 1.5 1 0.5
298 Ostwald coefficient, 37.74 36.84 36.26 35.27 34.54 33.76
L
(L for water given as

32.76)
The following arithmetic was shown by the original author:

a = cm® S0,(273 K, 760 mmHg) in 1 cm® of "solution," presumably meaning
the salt solution before absorption of gas.

z = cm® of iodine solution containing s equivalents per dm® ; 0.001 mole
I, taken to be equivalent to 0.001 mole SO;.

1/2 sz = a/22.4, for one cm® of the saturated solution. For ¢ cm® of the
solution taken for titration, at T/K and » mmHg pressure, a = (11l.2 sx)
/e (T/K / 273 K). The coefficient I was taken to be equal to
a (760/b). (See evaluation).

NOTE by compiler: based on the publlshed density of sulfur ledee,
2.9266 g dm™? at 273.15 K and 1 atm, the molar volume of SO, is 21.87 dm?
and not 22.4 dm?® under these conditions; therefore all the L values are
about 2% too large.

AUXILIARY INFORMATION

——

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

The absorption vessel was fitted with|l. Sulfur dioxide, 99.8% S0;, 0.2%
electrodes for the measurement of water, commercial.

conductance, data not herein recorded,

Sulfur dioxide was passed through 2. Presumably conductivity grade.

the solution to saturation at barom-
etric pressure, the apparatus being 3. Salt of Kahlbaum grade, re-
held in a thermostat, controlled at crystallised and analyvtically
25.05 to 25.1°C, or 35 to 35.05°C. attested.

A volume of the saturated solution
was w1thdrawn by pipet (0.9181 to
1.436 cm® ), and the amount of SO,

determined by iodine-thiosulfate -
titration. ESTIMATED ERROR:

REFERENCES;
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Sulfur Dioxide Solubilities

COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0,; [7446-09-5]
2. Water; H,0; [7732-18-5] Fox, C.J.J.
3. ??3;3T8§Eéfate’ Na2504 ; Z. Phys. Chem. 1902, 41,
458-482,
VARIABLES: PREPARED BY:
Temperature, concentration of salt. V. Gerrard

EXPERIMENTAL VALUES:

T/K "Normality" 3
298 Ostwald coefficient, 28.44
L
(I for water given as 32.76)
308 Ostwald coefficient, 19.27
L
(L for water given as 22.43)
The

solution taken for titration, at T/K
(T/K / 273 K).

(See evaluation).

NOTE by compiler:
2.9266 g dm~® at 273.15 K and 1 atm,

about 2% too large.

Equivalent taken by the author as 1/2 Na,SO,

2.5 2 1.5 1 0.5
28.66 29.51 30.45 31.14 31.96
19.79 20.20 20.81 21.35 21.88

following arithmetic was shown by the original author:

em?® SO, (273 K, 760 mmHg) in 1 cm® of "solution,"” presumably meaning

a:
the salt solution before absorption of gas.

x = cm® of iodine solution containing s equivalents per dm?® ; 0.001 mole
I, taken to be equivalent to 0.001 mole SO,

1/2 sx = a/22.4, for one cm® of the saturated solution.

For ¢ cm® of the
(11.2 sz) /e

and b mmHg pressure, a

The coefficient I was taken to be equal to a (760/b)

based on the published density of sulfur dioxide,

the molar volume of SO, is 21.87 dm?®

and not 22.4 dm® under these conditions; therefore all the L values are

AUXTLIARY

INFORMATION

METHOD /APPARATUS /PROCEDURE :

The absorption vessel was fitted with
elcectrodes for the measurement of
conductance, data not herein recorded
Sulfur dioxide was passed through
the solution to saturation at baro-
metric pressure, the apparatus being
held in a thermostat, controlled at
25.05 to 25.1°C, or 35 to 35.05°C.
volume of the saturated solution was
withdrawn by pipet (0.9181 to

1.436 cm®), and the amount of SO,
determined by iodine-thiosulfate
titration.

A

SOURCE AND PURITY OF MATERIALS:

1. Sulfur dioxide, 99.8% S50,, 0.2%
water, commercial.

2. Presumably conductivity grade.

3. Salt of Kahlbaum grade, re-

crystallised and analytically
attested.

ESTIMATED ERROR:

REFERENCES :
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COMPONENTS ¢ ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0,; [7446-09-5] Hudson, J.C.
2. Water; H,0; [7732-18-5] J. Chem., Soe. 1925, 127, 1332-1347
3. Sodium sulfate; Na;50u;
[7757-82~-6]
VARIABLES : PREPARED BY:
Temperature, concentration of salt W. Gerrard.
EXPﬁRIMENTAL VALUES; 760 mmiHg = 1 atm = 101.325 kPa
T/K
293.15 g salt/100 g O 1.94 4.93 7.95 10.00 15.00 20.00
water
g SO, 100 g 10.64 10.66 10.57 10.36 10.07 9.66 9.17
water
*Mole ratio 0.0299 0.0300 0.0297 0.0291 0.0283 0.0272 0.0258
*xsoz 0.0290 0.0291 0.0289 0.0283 0.0275 0.0265 0.0252
303.15 g salt/l100 g O 2.04 3.99 5.47 7.83 10.00 20.01
water
g S0,/100 g 7.608 7.709 7.776 7.773 7.716 7.586 7.006
water
*Mole ratio 0.0214 0.0217 0.0219 0.0219 0.0217 0.0213 0.0197
*xsoz 0.0209 0.0212 0.0214 0.0214 0.0212 0.0209 0.0193
313.15 g salt/100 g O 2.49 5.04 7.95 10.00 14.94 20.01 -
water
g S0,/100 g 5.585 5.812 5.910 5.927 5.882 5.802 5.630
water
*Mole ratio 0.0157 0.0163 0.0166 0.0167 0.0165 0.0163 0.0158
*msoz 0.0155 0.0160 0.0163 0.0164 0.0162 0.0160 0.0156
323.15 g salt/100 g O 2.49 5.04 10.04 14.94 19.99
water
g S0,/100 g 4,214 4,508 4.678 4,728 4.730 4.648
water
*Mole ratio 0.01185 0.0127 0.0132 0.0133 0.0133 0.0131
*xsoz 0.0117 0.0125 0.0130 0.0131 0.0131 0.0129
AUXTLIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Sulfur dioxide was bubbled through

a weighed amount of salt solution in
a tube immersed in a thermostat. The
Pressure was measured on a manometer.
The saturated solution was weighed
and the S0, content was determined
by an iodine titration. It was
stated that the calculated value

of the partial pressure of the gas
over the solution was within 10 mmHg
of 760 mmHg; the final weight of

gas was given as for 760 mmHg "on

the basis of Henry's law." A
tentative allowance was made for the
lowering of the vapor pressure of
water by the dissolved salt and gas.

* Calculated by compiler

L

SOURCE AND PURITY OF MATERIALS:

(1) Sulfur dioxide was from a cylind-

er; the purity was stated to be
high; the chief impurity being
water, less than 0.4%.

(2) and (3) may be taken as of

analytical purity.

ESTIMATED ERROR:

REFERENCES:
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Sulfur Dioxide Solubilities

COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0;; [7446-09-5} Kobe, K.A.,; Kenton, F.H.
2. Water; H,0; [7732-18-5]
3. Sodium bisulfate; NaHSO,: Ind. Eng. Chem.,Anal. Edit. 1938,
[7681-38~1] 10, 76-77.
VARIABLES: PREPARED BY:
W. Gerrard.

EXPERIMENTAL VALUES:

T/K

760 mmHg = 1 atm

298.15

101.325 kPa

Pgo, = 760 mmHg.

The aqueous solution was made up by dissolving 200 g anhydrous sodium
sulfate in 800 g of distilled water, and adding 40 cm

of "concentrated,

36y sulfuric acid."”
Volume of solution Volume of gas Volume of gas Bunsen
(original) / cm? absorbed /cm?® dissolved in coefficient
one volume of o
solution
9.54 131.2 13.6 12.5
24.54 392.2
NOTE: The absorption coefficient, 13.6, is based on the

volume of the final solution; the so-called Bunsen
coefficient, a, was obtained by 13.6 x (273/298)

12.46. However, the Bunsen o is usually referred
to the volume of the original liquid, and not the
final volume. The following results are supplied by

compiler.
131.2/9.54 = 13,75 : o = 12,60
329.2/24.,54 = 13,41 : o = 12,29

AUXTLIARY INFORMATION

Ref.

METHOD /APPARATUS /PROCEDURE :

A mine-air buret was used.

(1).

SOURCE AND PURITY OF MATERIALS:

See 1. Not specified.
2. and 3. BAnalytical grade compounds

were used.,

ESTIMATED ERROR:

REFERENCES :
1. Kobe, K.A.; Williams, J.S.

Ind.Eng.Chem.Anal.Ed. 1935,
37.
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COMPONENTS :

1. Sulfur dioxide; SO2; [7446~09-5]
2. Water; H,0; [7732-18~5]

3. Sodium bisulfite;

NaHSO3;;
[7631-90-5]

ORIGINAL MEASUREMENTS:
Otuka, Y.
J. Soe. Chem. Ind. Japan.,Suppl.
1939, 42, 205B-209B

VARIABLES:
Temperature, pressure

PREPARED BY:
W. Gerrard

EXPERIMENTAL VALUES: 760 mmHg = 1 atm = 101.325 kPa
T/K P /atm Pan /atm Moles SO2/dm? H
Total 0. solution
373 1.58 0.60 0.1594 0.266
1.94 0.97 0.2670 0.275
378 1.86 0.69 0.1563 0.226
2.27 1.11 0.2618 0.236
383 2.18 0.80 0.1531 0.191
2.62 1.25 0.2567 0.205
388 2.55 0.91 0.1498 0.165
2.99 1.36 0.2529 0.186
393 2.94 1.02 0.1468 0.144
3.43 1.52 0.2479 0.163
398 3.37 1.13 0.1438 0.127
3.90 1.67 0.2432 0.146
403 3.83 1.22 0.1413 0.116
4.41 1.81 0.2387 0.132
408 4.35 1.33 0.1384 0.104
4.98 1.98 0.2336 0.118
413 4.96 1.47 0.1347 0.092
5.56 2,09 0.2304 0.110
418 5.55 1.54 0.1331 0.086
6.15 2.17 0.2282 0.105
423 6.14 1.56 0.1328 0.085
6.75 2.20 0.2274 0.103

being in atm. (H2S03) evidently

——

"Solution" appears to mean the final solution. The author
defined the "solubility" as # = (HZSO3)/psoz' the pressure

means moles S0,/dm® of

solution. The concentration of NaHSO; was given as 0.3000
mol/dm~ 3, NOTE: The author refers to "pure sulfurous acid, H2S03."

METHOD /APPARATUS /PROCEDURE :

The total vapor pressure, pp,. i+

was determined by means of a glass
spring manometer. It was stated that
the partial pressures were approximat-
ed from the dimensions of the appar-
atus, but details were not given.

SOURCE AND PURITY OF MATERIALS:

Not stated.

ESTIMATED ERROR:

REFERENCES:
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Sulfur Dioxide Solubilities

used to indicate the g S0, (Total) for

COMPONENTS ¢ ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0,; [7446~09-5]| Kubelka, V.
2. Water; H,0; [7732-18-5]
3. Sodium bisulfite; Chem. Zvesti 1959, 13, 430-435.
NaHSO03;
[7631-90-5]
VARIABLES: PREPARED BY:
Temperature, concentration W. Gerrard
EXPERIMENTAL VALUES:
760 mmHg = 1 atm = 101.325 kPa
Solubility was expressed as g S0,/100 g of solution at 760 mmHg.
T/K
"Normality" 293 303 313 333 353 363
of NaHSOj; S0;, Total 10.71 7.80 5.69 3.53 1.68 1.44
0.2 Combined 1.26 1.26 1.26 1.26 1.26 1.26
Free 9.45 6.54 4.43 2.27 0.42 0.18
T 11.31 6.38 4,17 2.33
0.3 C 2.10 2.10 2.10 2.10
¥ 9.21 4,28 2.07 0.23
T 11.85 6.89 5.14 3.43
0.5 C 3.13 3.13 3.13 3.13
F 8.72 3.76 2.01 0.30
T 14.27 9.66 7.62 6.98
1.0 c 6.12 6.12 6.12 6.12
F 8.15 3.54 1.50 0.86
T 18.70 15.20 13.27 12.43
2.0 C 11.72 11.72 11.72 11.72
F 7.98 3.48 1.55 0.71

For each normality a small diagram was given to show that for a stated
temperature the plot of pgg, Vs. g, SOZ(Total)/IOO g solution was linear,
although the numerical data’were not given.

These lines were presumably
1 atm.

AUXTLIARY

INFORMATION

METHOD ‘APPARATUS /PROCEDURE :

The method of Domansky and Rendos
(1) was used. The sulfur dioxide
was determined by an iodine

titration.

SOURCE AND PURITY OF MATERIALS:

1. May be taken of satisfactory

purity.

2 and 3. Sodium carbonate was
used as a basis of the sodium
bisulfite.

ESTIMATED ERROR:

REFERENCES :

1. bomansky, R.; Rendos, F.

Chem, Zvesti 1957, 11, 453.
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO,; [7446-09-5] Fox, C.J.J.
2. Water; H,0; [7732-18-5]
3. Sodium thiocyanate; NaCNS; Z. Phys. Chem. 1902, 41, 458-482,
[540-72-7]
VARIABLES : PREPARED BY:
Concentration of salt. W. Gerrard
EXPERIMENTAL VALUES:
T/K "Normality" 3 2.5 2 1.5 1 0.5
298 Ostwald coefficient, 48.34 45.86 43,37 40.78 38.24 35.44
L
(L for water given as 32.76)
The following arithmetic was shown by the original author:
a = cem® S0, (273 K, 760 mmHg) in 1 cm?® of "solution," presumabhly meaning
the salt solution before absorption of gas.
x = cm?® of iodine solution containing s equivalents per dm®; 0.001 mole
I, taken to be equivalent to 0.001 mole SO;.
1/2 sx = a/22.4, for one cm® of the saturated solution. For ¢ cm® of the-

solution taken for titration, at T/K and » mmHg pressure, a = (1l.2 sz)/e
(T/K / 273 K). The coefficient I was taken to be eaqual to a (760/b).
(See evaluation).

NOTE by compiler: based on the published density of sulfur dioxide,
2.9266 g dm~?% at 273.15 K and 1 atm, the molar volume of S0, is 21.87 dm?®
and not 22.4 dm® under these conditions; therefore all the L values are
about 2% too large.

-

l—

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

The absorption vessel was fitted
with electrodes for the measurement
of conductance, data not herein
recorded. Sulfur dioxide was
passed through the solution to
saturation at barometric pressure,
the apparatus being held in a
thermostat, controlled at 25.05 to
25.1°C, or 35 to 35.05°C. A
volume of the saturated solution
was withdrawn by pipret (0.9181 to
1.436 cm®), and the amount of SO,
determined by iodine-thiosulfate
titration.

SOURCE AND PURITY OF MATERIALS:

1. Sulfur dioxide, 99.8% SO,, 0.2%

water commercial,
2. Presumably conductivity grade.
3. Salt of Kahlbaum grade, re-

crystallised and analytically
attested.

ESTIMATED ERROR:

REFERENCES :
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Sulfur Dioxide Solubilities

COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0,; [7446-09-5]
2. Water; H,0; [7732-18-5] Hansen, C.J.
3. Sodium thiocyanate; NaCNS;
[540-72-7] Ber. 1933, 66B,447-450.
VARIABLES: PREPARED BY:
W. Gerrard.

EXPERIMENTAL VALUES:

At 282.15 X, 106.3 g of the original solution containing
28.75 g NaCNS (27% by weight, d = 1.13 g em~®), i.e. 0.355
mole, and 94 cm®, absorbed 29.9 g SO, , presumably at a
total pressure equal to the unspecified barometric pressure.
The number of moles of SO, was stated to be 0.477, whereas,
the correct value is 0.467. The mole ratio, 50,;/NaCNS was
correctly stated to be 1.32, The mole fraction, Ls0,"
calculated by compiler is 0.569 2

AUXTLIARY INFORMATION

METHOD /APPARATUS /PROCEDURE

A known amount of salt solution
was treated in measuring cylinder
with sulfur dioxide. The final
solution was weighed, and its
volume determined.

SOURCE AND PURITY OF MATERIALS:

1. Pure sulfur dioxide was stated
to be used.

2. and 3, Satisfactory purity may
be assumed.

ESTIMATED ERROR:

REFERENCES ;
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO;; [7446-09-5] Fox, C.J.dJ.
2. Water; H,0; [7732-18-5] Z. Phys. Chem. 1902, 41, 458-482
3. Potassium chloride; KC1;
[7447-40-7]
VARIABLES: PREPARED BY:
Temperature, concentration of salt W. Gerrard

EXPERIMENTAL VALUES:

T/K "Normality" 3 2.5 2 1.5 1 0.5
298 Ostwald coefficient, 42,27 40.96 39.32 37.76 36.05 34.42
L

(L for water given as 32.76)
308 Ostwald coefficient, 30.02 28.93 27.94 26.54 25.15 23.74

L
(L for water given as 22.43)

The following arithmetic was shown by the original author:

a = cm® 80, (273 K, 760 mmHg) in 1 cm® of "solution," presumably meaning
the salt solution before absorption of gas.

x = cm® of iodine solution containing s equivalents per dm®; 0.001 mole
I, taken to be equivalent to 0.001 mole SO,.

1/2 sx = a/22.4, for one cm® of the saturated solution. For ¢ cm® of the
solution taken for titration, at T/K and b mmHg pressure, a = (11.2 sx)/c
(T/K / 273 K). The coefficient L was taken to be equal to a (760/b).

(See evaluation).

NOTE by compiler: based on the published density of sulfur dioxide,
2.9266 g dm—?® at 273.15 K and 1 atm, the molar volume of SO, is 21.87 dm?®
and not 22.4 dm® under these conditions; therefore all the [ values are
about 2% too large.

e —
AUXTLIARY INFORMATION
f—
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

The absorption vessel was fitted with| 1. Sulfur dioxide, 99.8% S0,, 0.2%
electrodes for the measurement of water, commercial.

conductance, data not herein recorded
Sulfur dioxide was passed through the| 2. Presumably conductivity grade.
solution to saturation at barometric
Pressure, the apparatus being held in| 3. Salt of Kahlbaum grade, re-

4 thermostat, controlled at 25.05 to crystallised and analytically
25.1°C, or 35 to 35.05°C. A volume attested.

of the saturated solution was with-
drawn by pipet (0.9181 to 1.436 cm?),
and the amount of SO: determined by
lodine~thiosulfate titration.

ESTIMATED ERROR:

REFERENCES :
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Sulfur Dioxide Solubilities

COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0:; [7446-09-5] Hudson, J.C.
2. Water; H,0; [7732~18-~5]
3. Potassium chloride; KC1l J. Chem. Soe. 1925, 127, 1332-1347
[7447-40-7]
VARIABLES : PREPARED BY:
Temperature, concentration of salt W. Gerrard
EXPERIMENTAL VALUES: 1 atm = 760 mmHg = 101.325 kPa *Mole
* ; .
T/K Protal Pso,  Ykcl 51 5 Mgéf/§j§l° fraction
/mmHg  /mmHg /9 /9 /9 780,
283.15 0 15.39 0.0433 0.0415
780.3 772.0 5.55 17.32 17.05 0.0479 0.0458
780.3 772.2 10.22 18.88 18.58 0.0522 0.0497
766.2 758.3 15.85 20.23 20.28 0.0570 0.0539
766.2 758.4 20.78 21.92 21.96 0.0618 0.0582
768.2 761.4 29.90 25.45 25.40 0.0714 0.0667
288.15 0 12.66 0.0356 0.0344
772.2 760.8 10.39 15.30 15.32 0.0431 0.0413
771.9 761.0 19.91 17.67 17.64 0.0496 0.0473
772.2 761.9 30.71 20.64 20.59 0.0579 0.0547
293.15 0 10.64 0.0299 0.0290
773.9 757.9 5.14 11.60 11.62 0.0327 0.0317
774.6 758.9 10.30 12.50 12.52 0.0352 0.0340
778.0 761.7 15.61 13.58 13.55 0.0381 0.0367
774.0 759.4 24,98 15.37 15.38 0.0433 0.0415
779.0 764.8 30.38 16.76 16.65 0.0468 0.0447
303.05 0 7.58 0.0213 0.0209
788.6 759.3 5.19 8.204 8.21 0.0231 0.0226
789.4 760.7 10.11 8.810 8.80 0.0247 0.0241
784.0 756.7 20.82 10.00 10.05 0.0283 0.0275
782.8 756.8 29.86 11.21 11.26 0.0317 0.0307
AUXTLIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Sulfur dioxide was bubbled through the
weighed amount of salt solution in a
tube immersed in a thermostat, and
attached to a manometer assembly for
the measurement of the total pressure
at the saturation stage. After
saturation, the tube was weighed and
the sulfur dioxide content determined
by oxidation with hydrogen peroxide
in sodium hydroxide solution, and the
gravimetric estimation of sulfate

as barium sulfate.

For the estimation of the vapor
pressure of water over the solution,
see end of the complete table.

SOURCE AND PURITY OF MATERIALS:
(1) Sulfur dioxide was from a
cylinder; the purity was
stated to be high, the chief
impurity being water, less
than 0.4%.

(2) and (3) may be taken as analytic-
ally pure.

ESTIMATED ERROR:

REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0,; [7446-09-5] Hudson, J.C.
2. Water; H20; [7732-18-5] J. Chem. Soec. 1925, 127, 1332-

3. Potassium chloride; KC1l; [7447-40-7] 1347.

EXPERIMENTAL VALUES: 1 atm = 760 mmHg = 101.325 kPa *Mole
T/K Prota1  Pso,  ¥recl 51 §  Mole /éagio fr action
/mmHg  /mmHg /g /9 /9 CrasR o
S0,
313.15 0 5.54  0.0156  0.0154

816.7 764.3 5.17 5.994 5.96 0.0168 0.0165
8l8.1 766.9 10.20 6.380 6.32 0.0178 0.0175
810.4 759.2 10.40 6.380 6.39 0.0180 0.0177
818.1 768.1 15.44 6.869 6.675 0.0188 0.0185
810.4 761.6 20.14 7.086 7.07 0.0199 0.0195
803.7 756.0 24.83 7.415 7.45 0.0210 0.0206
803.7 757.0 28.95 7.721 7.75 0.0218 0.0213

321.30 0 4.39 0.0123 0.0122
841.8 761.7 5.06 4.712 4.70 0.0132 0.0130
841.8 763.6 10.14 4.968 4.945 0.0139 0.0137
826.9 750.7 15.82 5.180 5.24 0.0147 0.0145
839.8 765.7 21.11 5.521 5.48 0.0154 0.0152
826.9 754.0 25.09 5.703 5.74 0.0l61 0.0159
839.8 769.7 32.72 6.258 6.18 0.0174 0.0171

333.15 0 3.25 0.00°21 0.0090
889 746 5.30 3.384 3.45 0.0097 0.0096
888 748 10.67 3.468 3.52 0.0099 0.0098
896 763.5 21.12 3.943 3.92 0.0110 0.0109
890.5 764 30.98 4.258 4.24 0.0119 0.0118
343.15 0 2.61 0.0073 0.00725
969 747.5 8.74 2.756 2.80 0.0079 0.0078
960.5 752 21.68 3.016 3.05 0.0086 0.0085
960 757 30.73 3.251 3.26 0.0092 0.0091
353.15 0 2.13 0.0060 0.0060
958 620 8.66 1.850 2.27 0.0064 0.0063
961 643 21.35 2.043 2.415 0.0068 0.0067
961 . 656 29.68 2.179 2.52 0.0071 0.0070
363.15 0 1.81 0.0051 0.0051
967.5 468 9.23 1.142 1.855 0.0052 0.0052
958 482 19.49 1.248 1.97 0.0055 0.0055
965.5 520 32.75 1.445 2.11 0.0059 0.0059

* Calculated by compiler.

p = total pressure.

Total
pso2 = partial pressure of SO,.
Yxel = g of KC1 in 100 g of water.
L} - ] 1 -
Solubility’ 5, =9 of S0, per 100 g of water at Pse,
S = g of 80, per 100 g of water at 760 mmHg
s =S5, x 760/pgq,
Allowance for the vapor pressure of water, p, . It was assumed that

lowering of the vapor pressure of water was equal to the sum of the

for the salt were taken from the literature; the lowering due to the
gas was estimated by Raoult's law on the assumption that water is
bimolecular. The correction was deemed to be small, 0.1% at 283 K,
1.25% at 363 K. Uncertainty was attributed to the combination of
sulfur dioxide with water and with the salt, see the evaluation.

S

depressions that would be caused by SO: and salt separately. Data for
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COMPONENTS ¢ ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO,; [7446-09-5] Fox, C.J.J.

2. Water; H,0; [7732-18-5] Z., Phys. Chem. 1902, 41, 458-482.
3. Potassium bromide; KBr;
[7758-02-3]
VARIABLES: PREPARED BY:
Temperature, concentration of salt W. Gerrard

EXPERIMENTAL VALUES:

T/K "Normality" 3 2.5 2 1.5 1 0.5
298 Ostwald coefficient, 52.26 48,87 44 .96 42,41 39.11 35.94
L
(L for water given as 32.76)
308 Ostwald coefficient, 36.14 34.12 31.93 29.64 27.49 24.83
L
(L for water given as 22.43)

The following arithmetic was shown by the original author:

a = cm® S02 (273 K, 760 mmHg) in 1 cm® of "solution," presumably meaning
the salt solution before absorption of gas.

z = cm?® of iodine solution containing s equivalents per dm®; 0.001 mole
I, taken to be equivalent to 0.001 mole SO».

1/2 ex = a/22.4, for one cm® of the saturated solution. For ¢ cm® of the
solution taken for titration, at T/K and » mmHg pressure, a = (1ll.2 sz)/c
(T/K / 273 K). The coefficient I was taken to be equal to a (760/b).
(See evaluation).

NOTE by compiler: based on the published density of sulfur dioxide,
2.9266 g dm—? at 273.15 K and 1 atm, the molar volume of SO, is 21.87 dm®
and not 22.4 dm® under these conditions; therefore all the I values are
about 2% too large.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
The absorption vessel was fitted with]l. Sulfur dioxide, 99.8% SOz, 0.2%
electrodes for the measurement of water commercial.

conductance, data not herein recorded
Sulfur dioxide was passed through the|2. Presumably conductivity grade.
solution to saturation at barometric
pressure, the apparatus being held in|3. Salt of Kahlbaum dgrade, re-

a thermostat, controlled at 25.05 to crystallised and analytically
25.1°C or 35 to 35.05°C. A volume attested.

of the saturated solution was with-
drawn by pipet (0.9181 to 1.436 cm?®),
and the amount of S0, determined by
iodine-thiosulfate titration.

ESTIMATED ERROR:

REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO,; [7446-09-5] | Fox, C.J.J.
2. Water; H,0; [7732-18~5]
3. ©Potassium iodide; KI; Z. Phys. Chem. 1902, 41, 458-482.
[7681-11-0]
VARIABLES ¢ PREPARED BY:
Temperature, concentration of salt. W. Gerrard.

EXPERIMENTAL VALUES:

T/K "Normality" 3 2.5 2 1.5 1 0.5
298 Ostwald coefficient, 68.36 62.63 56.75 50.58 44.76 38.66
(L foerater given as 32.76)
308 Ostwald coefficient, 45.43 41.87 38.04 34.64 30.25 26.30
L

(L for water given as 22.43)
The following arithmetic was shown by the original author:

a = cm® SO, (273 K, 760 mmHg) in 1 cm® of "solution," presumably meaning
the salt solution before absorption of gas.

x = cm® of iodine solution containing s equivalents per dm®; 0.001 mole
I, taken to be equivalent to 0.001 mole SO,.

1/2 sx = a/22.4, for one cm® of the saturated solution. For ¢ cm® of the
solution taken for titration, at T/K and » mmHg pressure, a = (11.2 sx)/e
(T/K / 273 K). The coefficient I was taken to be equal to a (760/b).

(See evaluation).

NOTE by compiler: based on the published density of sulfur dioxide,
2.9266 g dm~3 at 273.15K and 1 atm, the molar volume of S0, is 21.87 dm®
and not 22.4 dm® under these conditions; therefore all the L values are
about 2% too large.

— =
AUXTLIARY INFORMATION

—

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

The absorption vessel was fitted with({l. Sulfur dioxide, 99.8% SO,, 0.2%
electrodes for the measurement of water, commercial.

conductance, data not herein recorded
Sulfur dioxide was passed through the|2. Presumably conductivity grade.
solution to saturation at barometric

Pressure, the apparatus being held 3. Salt of Kahlbaum grade, re-
in a thermostat, controlled at crystallised and analytically
25.05 to 25.1°C, or 35 to 35.05°C. attested.

A volume of the saturated solution
was withdrawn by pipet (0.9181 to
1.436 cm®), and the amount of S0
determined by iodine-thiosulfate
titration.

ESTIMATED ERROR:

REFERENCES:;
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO0,; [7446-09-5] Fox, C.J.J.
2. Water; H,0; [7732~18-5]
3. Potassium sulfate; K,S04; %z. Phys. Chem, 1902, 41, 458-482,
[7778~80-5]
VARIABLES : PREPARED BY:
Concentration of salt W. Gerrard.
EXPERIMENTAL VALUES: - Equivalent taken by the author as 1/2 K»SO4
T/K "Normality" 1 0.5
298 Ostwald coefficient, 33.61 33.20
L
(L for water given as
32.76).

The following arithmetic was shown by the original author:

a = cm® S0, (273 K, 760 mmHg) in 1 cm® of "solution," presumably meaning
the salt solution before absorption of gas.

x = cm® of iodine solution containing s equivalents per dm?®; 0.001 mole
I, taken to be equivalent to 0.001 mole SO3.

1/2 sx = a/22.4, for one cm® of the saturated solution. For e cm® of the
solution taken for titration, at T/K and » mmHg pressure, a = (11.2 sx)/c
(T/K / 273 K). The coefficient L was taken to be equal to a (760/b).
(See evaluation).

NOTE by compiler: based on the published density of sulfur dioxide,
2.9266 g dm~® at 273.15K and 1 atm, the molar volume of SO, is 21.87 dm?
and not 22.4 dm® under these conditions; therefore all the L values are
about 2% too large.

AUXTLIARY INFORMATION

METHOD /APPARATUS /PROCEDURE ; SOURCE AND PURITY OF MATERIALS:
The absorption vessel was fitted 1. Sulfur dioxide, 99.8% S0,, 0.2%
with electrodes for the measurement water, commercial,

of conductance, data not herein
recorded. Sulfur dioxide was passed [2. Presumably conductivity grade.
through the solution to saturation
at barometric pressure, the apparatus|3. Salt of Kahlbaum grade, re-
being held in a thermostat, controll- crystallised and analytically
ed at 25.05 to 25.1°C, or 35 to attested.

35.05°C. A volume of the saturated
solution was withdrawn by pipet
(0.9181 to 1.436 cm?®), and the amount

of S0, determined by iodine-

thiosulfate titration. ESTIMATED ERROR:

REFERENCES:
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COMPONENTS : . ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO,; [7446-09-5]
2. Water; H,0; [7732~18-5] Fox, C.J.J.
3. Potassium nitrate; KNOj;; Z. Phys. Chem, 1902, 41, 458-482.
[7757-79~1]
VARIABLES : PREPARED BY:
Temperature, concentration of salt W. Gerrard.

EXPERIMENTAL VALUES:

T/K "Normality" 3 2.5 2 1.5 1 0.5
298 Ostwald coefficient, 38.52 37.57 36.66 35.77 34.79 33.80
L

(L for water given as 32.76)
308 Ostwald coefficient, 27.33 26.54 25.72 24.79 24,03 23.27
L
(L for water given as 22.43)

The following arithmetic was shown by the original author:

a = cm® S0, (273 K, 760 mmHg) in 1 cm® of "solution," presumably meaning
the salt solution before absorption of gas.

z = cm® of iocdine solution containing s equivalents per dm?; 0,001 mole
I, taken to be equivalent to 0.001 mole SO,.

1/2 sx = a/22.4, for one cm?® of the saturated solution. For ¢ cm?® of the
solution taken for titration, at T/K and b mmHg pressure, a = (11.2 sxz)/c
(T/K /273 K). The coefficient L was taken to be equal to a (760/b).

(See evaluation.)

NOTE by compiler: based on the published density of sulfur dlox1de,
2.9266 g dm—3 at 273.15 K and 1 atm, the molar volume of S0, is 21.87 dm?®
and not 22.4 dm® under these conditions; therefore all the [ values are
about 2% too large.

AUXILIARY INFORMATION
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

The absorption vessel was fitted with | 1. Sulfur dioxide, 99.8% SO,, 0.2%
electrodes for the measurement of water, commercial.

conductance, data not herein recorded.
Sulfur dioxide was passed through the | 2. Presumably conductivity grade.
solution to saturation at barometric

Pressure, the apparatus being held 3. Salt of Kahlbaum grade, re-
in a thermostat, controlled at 25.05 crystallised and analytically
to 25.1°C, or 35 to 35.05°C. A attested.

volume of the saturated solution was
W1thdrawn by pipet (0.9181 to 1.436
cm?), and the amount of SO, determin-

ed by iodine-thiosulfate titration. ESTIMATED ERROR:

REFERENCES ;
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solution taken for titration, at T/K
(T/K / 273 K).
(See evaluation).

2.9266 g dm~? at 273.15 K and 1 atm,

about 2% too large.

COMPONENTS ; ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO,; [7446-09-5] Fox, C.J.J.
2. Water; H,0; [7732-18-5] Z. Phys. Chem. 1902, 41, 458-482.
3. Potassium thiocyanate; KCNS;
[333-20~0]
VARIABLES : PREPARED BY:
Temperature, concentration of salt. W. Gerrard
EXPERIMENTAL VALUES:
T/K "Normality" 3.0 2.5 2.0 1.5 1.0 0.5
298 Ostwald coefficient, 61,26 55.87 51.86 47.02 42,38 37.57
L
(L for water given as 32.76)
308 Ostwald coefficient, 42.94 38.13 35.05 32.03 28.79 25.63
L
(I for water given as 22.43)
The following arithmetic was shown by the original author:
a = cm® 80, (273 K, 760 mmHg) in 1 cm® of "solution," presumably meaning
the salt solution before absorption of gas.
x = cm® of iodine solution containing s equivalents per dm®; 0.001 mole
I, taken to be equivalent to 0.001 mole SO,
1/2 sx = a/22.4, for one cm® of the saturated solution. For ¢ cm® of the

and » mmHg pressure, a = (l1.2 sz)/e

The coefficient I was taken to be equal to a (760/b).

NOTE by compiler: based on the published density of sulfur dioxide,

the molar volume of SO, is 21.87 dm?

and not 22.4 dm® under these conditions; therefore all thel values are

AUXILIARY

INFORMATION

METHOD /APPARATUS /PROCEDURE :

The absorption vessel was fitted
with electrodes for the measurement
of conductance, data not herein
recorded. Sulfur dioxide was passed
through the solution to saturation
at barometric pressure, the apparatus
being held in a thermostat, controll-
ed at 25.05 to 25.1°C, or 35 to
35.05°C. A volume of the saturated
solution was withdrawn by pipet
(0.9181 to 1.436 cm®), and the amount
of 80, determined by iodine-
thiosulfate titration.

SOURCE AND PURITY OF MATERIALS:

1. Sulfur dioxide, 99.8% S0;, 0.2%
water, commercial.

2. Presumably conductivity grade.

3. Salt of Kahlbaum grade, re-

crystallised and analytically
attested.

ESTIMATED ERROR:

REFERENCES ;
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COMPONENTS ; ORLGINAL MEASUREMENTS:

1. Sulfur dioxide; SO,; [7446~09-5]| Hansen, C.J.
2. Water; H;0; [7732-18-5]

3. Potassium thiocyanate; KCNS; Ber, 1933, 66B,447-450.
[333-20-0]
VARIABLES : PREPARED BY:

W. Gerrard

EXPERIMENTAL VALUES:

At 281.15 K, 50 g of the original solution of potassium
thiocyanate (25 g, 0.258 moles) absorbed 32.2 g SO, to

give 82.2 g of final solution of 58 cm?® (density, * 1.42

g cm~®. The mole ratio, S0,/KCNS was given as 0.503/0.258

= 1.95; mole fraction, xsoz, calculated by compiler is 0.661.

*The density was given as 1.48.

At 285.15 K 60 g of the original solution containing 50 g

of KCNS (0.515 mole) absorbed 52.5 g of 50,{(0.820 mole) to
give 112.5 g (68 cm®, density 1.65 g cm~®) of final solution.
The mole ratio, S0,/KCNS was given as 0.820/0.515 = 1.59.

The corresponding mole fraction, xsoz, = 0.614.

The total pressure appears to have been the unspecified
barometric pressure.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE ; SOURCE AND PURITY OF MATERIALS:

was treated in a measuring cylinder

solution was weighed, and its be assumed.
volume was determined.

A known amount of the salt solution l. Pure SO, was stated to be used.

with sulfur dioxide. The final 2. and 3, Satisfactory purity may

ESTIMATED ERROR:

REFERENCES:;
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COMPONENTS ;
1. Sulfur dioxide; SO0;; [7446~-09-5]
2. Water; H,0; [7732-18-5]

3. Trichloromethane (Chloroform);

ORIGINAL MEASUREMENTS:

McCrae, J.; Wilson, W. E.

Z. anorg. Chem. 1903, 35, 11-15,

CHCls; [75-43-4]
VARIABLES: PREPARED BY:
W. Gerrard
EXPERIMENTAL VALUES: T/K = 293.15
Water phase Chloroform phase
3 *Equiv. % 3 *Equiv. %
g(igiédT 50, /dm® T30, g(ggiéd? S02/dm® T50, er/es
° (soln.) (water) ¢ (soln.) (CHCl3)
e ey c2 ez
1.738 0.05426 0.000489 1.123 0.03505 0.00140 1.55
1.753 0.05473 1.122 0.03503 1.56
2.326 0.07263 1.704 0.05320 1.37
2,346 0.07324 1.703 0.05320 1.38
2,628 0.08206 1.897 0.05924 1.38
3.039 0.09488 2.395 0.07478 1.27
3.058 0.09548 2,385 0.07447 1.28
3.686 0.1151 3.063 0.09563 1.20
3.735 0.1166 3.062 0.09561 1.22
4.226 0.1319 3.626 0.1132 1.17
5.269 0.1645 4,798 0.1498 1.10
5.372 0.1678 4,813 0.1503 1.12
6.588 0.2057 6.183 0.1930 1.07
31.92 0.9968 0.0089 33.84 1.056 0.0407 0.94
33.26 1.038 0.0093 37.25 1.163 0.0445 0.89

* As 1/2 S50,.

the assumption that
solved. Likewise for CHClj.

** The mole fraction, xgp,, water, is based on 1 dm® of water, Z.e., on
there was no change in volume when SO, dis-

AUXILIARY

INFORMATION

METHOD /APPARATUS /PROCEDURE:

A freshly prepared aqueous solution
(50 cm®) of sulfur dioxide was shaken
thoroughly with chloroform (50 cm?)
in a separatory funnel in a thermo-
stat at 293 K.
absorbed at equilibrium in a measu-

The amount of SO,

red volume of each liquid phase was
determined by titration (iodine-
thiosulfate).

NOTE:

The results merely provide so-called

Pressure was not mentioned.

distribution coefficients as ratios
of mole/l1 in the aqueous phase/
mole/1 in the chloroform phase for
a range of concentrations in the
aqueous phase.

SOURCE AND PURITY OF MATERIALS:

Not specified.

ESTIMATED ERROR:

REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:
1, Sulfur dioxide; SO0,; [7446-09-5]
2. Trichloromethane (Chloroform); McCrae, J.; Wilson, W. E.
CHCljs; [75-43-4]
3. Water; H,0; [7732-18-5] Z. anorg. Chem, 1903, 35, 11-15,
4. Hydrogen chloride; HCL;
[7647-01-0]
VARIABLES: PREPARED BY:
W. Gerrard
EXPERIMENTAL VALUES:
T/K = 293,15 * As 1/2 SO,
Agueous phase Chloroform phase
3 *Equiv. 3 *Equiv. Distribution
¥ HCl g 50z/dm S0, /dm? g 502/dm 80,/dm?® Coefficient
(soln.) (soln.) (soln.) (soln.)
e e ez ez ey/ez
0.05 1.86 0.0581 1.46 0.0456 1.28
0.05 3.076 0.0960 2.830 0.0884 1.08
0.05 4.277 0.1336 4.07 0.1271 1.04
0.05 5.340 0.1667 5.420 0.1692 0.96
0.1 1.25 0.0390 1.410 0.0440 0.88
0.1 1.324 0.0413 1.416 0.0442 0.93
0.1 2.78 0.0868 3.080 0.0962 0.90
0.1 3.86 0.1199 4,08 0.1275 0.94 I
0.1 5.161 0.1612 5.715 0.1784 0.90
0.2 1.268 0.0396 1.509 0.0471 0.84
0.2 1.914 0.0597 2.274 0.0710 0.84
0.2 2.464 0.0769 3.040 0.0949 0.81
0.2 3.967 0.1239 4.898 0.1530 0.81
0.4 1.202 0.0375 1.614 0.0504 0.79
0.4 1.894 0.0591 2.263 0.0706 0.83
- -
AUXILIARY INFORMATION
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

A freshly prepared aqueous solution
of sulfur dioxide and HCl was shaken
thoroughly with chloroform in a

Separatory funnel in a thermostat at
293,15 K.
librium, the amount of sulfur di-

After attainment of equi-

oxide in each phase was determined
by iodine-thiosulfite titrations.
NOTE:

The results merely provide so-called

Pressure was not mentioned.

distribution coefficients as ratios

Not specified.

ESTIMATED ERROR:

of mole/l in the aqueous phase
divided by mole/l in the chloroform
phase, for a range of concentrations
in the aqueous phase.

—

REFERENCES:




108 Sulfur Dioxide Solubilities
COMPONENTS ¢ ORIGINAL MEASUREMENTS:
1. Sulfur Dioxide, S0,; [7446~09-5] Tokunaga, J.
2. Water; H,0; [7732~18-5] J. Chem. Engng. Data. 1974, 19,
3. Methanol; CH4O; [67~56-1] 162-165.
VARIABLES: PREPARED BY:
Temperature Cc.L, Young
EXPERIMENTAL VALUES:

T/K Mole fraction Total Partial § +
of alcohol in Pressure pressure S so
soln. (before P/bar of sulfur
absorption). dioxide

P/bar
283.15 0.0000 1.024 1.012 15.66 15,66
0.0608 1.030 1.013 16.06 16,06
0.0813 1.032 1,013 16.92 16.91
0.1415 1.044 1.019 20.55 20,42
0.2066 1.043 1.015 25.04 24,98
0.3428 1.045 1.015 43.60 43,50
0.4161 1.053 1.017 51,75 51.53
0.4620 1.056 1.019 56.63 56.26
0.5862 1.049 1.010 75.96 76.17
0.6792 1.063 1.023 91.79 90.85
0.7490 1.058 1.016 97.44 97.07
0.8694 1.066 1.024 112.18 110.97
0.9263 1.059 1.016 120.38 120.02
1.0000 1.060 1.015 131.85 131.56
293,15 0.0000 1.036 1.013 10,90 10.90
0.0107 1.037 1.013 10.45 10.44
0.0675 1.048 1.014 11.14 11.12
0.1835 1.061 1.011 14.48 14,51
0.2659 1.074 1.016 19.05 18.99
0.3503 1.076 1.011 24.51 24,56
0.4233 1.082 1.013 31.41 31,40
0.5080 1.084 1.022 38.64 38.27

AUXILIARY INFORMATION

METHOD /APPARATUS/PROCEDURE :

Ssulfur dioxide bubbled through
agqueous solution. Saturated
solution analysed by iodometric
titration. Details in source.
Partial pressure of sulfur dioxide
calculated from known vapor pressure
of water + alcohol mixture and
assuming Raoult's law for the
lowering of vapor pressure of
aqueous alcohol solution owing to
dissolved sulfur dioxide.

SOURCE AND PURITY OF MATERIALS:

1. High purity sample with purity

of 99.96 mole per cent.
2. No details given.

3. Fractionated.

ESTIMATED ERROR:
ST/K = £0.1;
= *+1%.

§P/bar = +0.001;

stoz (estimated by compiler)

REFERENCES ;
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(solute gas free) at 1 atm. partial pressure.

109
COMPONENTS ORIGINAL MEASUREMENTS:
1. Sulfur Dioxide; S0:; [7446-09-5] Tokunaga, J.
2, Water; H,0; [7732-18-5] J. Chem. Engng. Data, 1974, 19,
3. Methanol; CH4,O; [67-56-1] 162-165.
EXPERIMENTAL VALUES :

T/K Mole fraction Total Partial 5 +
of alcohol in pressure pressure S So
soln. (before P/bar of sulfur
absorption). dioxide

P/bar
293.15 0.5798 1.095 1.019 45,87 45,58
0.6694 1.097 1.018 53.02 52.74
0.7638 1.096 1.014 63.57 63.44
0.8996 1,089 1.002 75.33 76.15
1.0000 1.102 1.012 86.11 86.19
303.15 0.0000 1.057 1l.016 7.79 7.77
0.0811 1.079 1.014 8.35 8.33
0.1890 1.102 1.011 10.80 10.88
0.2849 1.120 1.010 14,13 14.16
0.4193 1,132 1.010 21.18 21.23
0.4679 1.133 1.006 23.41 23.56
0.6197 1.147 1.009 32.69 32,82
0.6760 1,153 1.009 35.69 35.79
0.7506 1.157 1.008 40.36 40.53
0.8734 1.168 1.011 49,09 49.19
0.9673 1.169 1.007 56.60 56.92
1.0000 1.180 1.014 57.63 57.53
313.15 0.0000 1.086 1.013 5.76 5.76
0.0830 1.125 1.011 6.26 6.26
0.1402 1.153 1.016 7.22 7.20
0.3185 1.201 1.012 11.98 11.98
0.4041 1,221 1,015 14.88 14.85
0.5332 1.242 1.017 20.94 20.85
0.5822 1.240 1.007 22,21 22.33
0.6354 1.232 1.010 24,69 24,75
0.6740 1.262 1.016 26.33 26.23
0.7957 1.271 1.010 31.96 32,05
0.8400 1.288 1.011 33.56 33.62
0.9165 1.290 1.013 37.46 37.44
1.0000 1.301 1.013 40.82 40.80
55 ~ grams of sulfur dioxide per 100 grams of solution
(solute gas free) at total pressure.
SZ - grams of sulfur dioxide per 100 grams of solution

760 nmHg = 1

Original gives pressure in units of mmHg

atm = 1.01325 bar
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COMPONENTS : ORIGINAL MEASUREMENTS:
(1) Sulfur dioxide, S0,; [7466-09-5] Byerley, J.J.; Rempel, G.L.; Le, V.T
(2) Water, H,0; [7732-18-5]
(3) Acetonitrile; C,yH3N; [75~05-8] J. Chem. Eng. Data. 1980,25, 55-56
VARIABLES: T/K: 298.15, 323.15 PREPARED BY:
Total p/kPa 101.3 (1 atm) H.L. Clever
CH3 CN/wt% 0-100
EXPERIMENTAL VALUES: 298.15 K 323.15 K
Liquid components S0, solubility,d g/100g SO, solubility, g/100g
CH3CN H,0 Single Two phase single phase
Wt % Wt % phase CH3CN H20
rich rich
0 100 8.24 3.77
5 95 8.37 -
10 90 9.03 3.95
15 85 10.0 -
20 80 b a a 5.08
30 70 b 59.4 (0.25)€ 12.4 (0.74)€ 6.85
40 60 b 59.4 (0.45) 12.4 (0.55) 8.33
50 50 b 59.4 (0.60) 12.4 (0.40) 11.09
60 40 b 59.4 (0.74) 12.4 (0.25) 13.75
70 30 b 59.4 (0.87) 12.4 (0.13) 15.60
80 20 b a a 18.67
90 10 73.8 23.10
95 5 78.7 -
100 0 84.6 25.64

a. Phase separation. ill defined reading to poor reproducibility.
b. Two phases.

c. Number in c¢) is the phase fraction. The total composition of
the CH3;CN rich phase is 12.9 wt% H,0, 37.3 wt % SO,, and 49.8
wt % acetonitrile with density 0.975 g cm~°. The water rich
phase is 73.0 wt % H20, 11.0 wt % SO, and 16.0 wt % acetonitrile
with density 1.005 g cm™?

d. The S0, solubility is expressed as g S0,/100 g of gas free solution.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE: SOURCE AND PURITY OF MATERIALS:

The mixed solvent was placed in a 50 1. Sulfur dioxide. Union Carbide
ml water jacketted buret. Sulfur Canada., Ltd. Anhydrous.

dioxide was bubbled at a rate of 60 L L.

ml m~! from the bottom of the buret. 2. Water, distilled, carbon dioxide
A spiral condenser at the top free.

prevented excessive loss of acetonit- L

rile. The sulfur dioxide concentrat- | 3. Acetonitrile. J.T. Baker Co.

ion after saturation was measured by Reagent grade. Used as received.

titrating excess iodine with standard
thiosulfate solution using starch as
the indicator. In the cases where
there was phase separation upon
saturation with S0;, the composition |ESTIMATED ERROR:
of both phases was determined by gas
chromatography. The column, 0.91lm ST/K
long and 0.4 cm i.d., stainless steel
was packed with 50-80 mesh Porapak Q.

W
o
(=

The carrier gas was a helium hydrogen

mixture. REFERENCES ;
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur Dioxide; S0;; [7446-09-5] Tokunaga, J.
2. Water; H,0; [7732-18-5] J. Chem, Engng. Data. 1974, 19,
3. Ethanol; CyHgO; [64-17-5] 162-165.
VARIABLES : PREPARED BY:
Temperature C.L. Young
EXPERIMENTAL VALUES:
T/K Mole fraction Total Partial
of alcohol in Pressure pressure 5 +
soln. (before P/bar of sulfur S 5
adsorption). dioxide
P/bar
283.15 0.0000 1.024 1.012 15.66 15.66
0.0628 1.029 1.012 14.44 14.45
0.0986 1.035 1.016 14.87 14.82
0.1722 1.036 1.014 20.18 20.15
0.2423 1.036 1.014 26.88 26.84
0.3325 1.037 1.013 35.76 35.73
0.3827 1.039 1.015 39.73 39.62
0.4728 1.038 1.014 47.06 46,98
0.6010 1.038 1.015 57.08 56.94
0.6650 1.043 1.019 60.83 60.46
0.7955 1.036 1.014 65.55 65.44
0.8730 1.034 1.012 67.60 67.61
1.0000 1.034 1.014 70.58 70.50
293,15 0.0000 1.036 1.013 10.90 10.90
0.0563 1.048 1.015 9.21 9.19
0.0986 1.043 1.005 9.78 9.86
0.2168 1.043 0.998 15.08 15.30
0.2781 1.064 1.017 19.00 18.92
0.3399 1.064 1.016 23,09 23.00
0.4753 1.060 1.013 30.88 30.88
0.5923 1.059 1.012 35,73 35.76
0.6832 1.062 1.015 39.15 39.06
AUXILIARY INFORMATION

METHOD /APPARATUS/PROCEDURE :

Sulfur dioxide bubbled through
agqueous solution. Saturated
solution analysed by iodometric
titration. Details in source.

The partial pressure of sulfur
dioxide was calculated from the known
Vapor pressure of water + alcohol
mixture and assuming Raoults law for
the lowering of vapor pressure due to
dissolution of sulfur dioxide

SOURCE AND PURITY OF MATERIALS;

1. High purity sample with purity

of 99.96 mole per cent.
2. No details given.

3. Fractionated.

ESTIMATED ERROR:

§T/K = +0.1; 8P/bar = *0.001;
sto = #1%. (estimated by
2 compiler).
REFERENCES ;

SDC ~ g



112 Sulfur Dioxide Solubilities

COMPONENTS ORIGINAL MEASUREMENTS :

l. Sulfur Dioxide; S0;,; [7446-09-5] Tokunaga, J.

2, Water; H,0; [7732-18-5] J. Chem. Engng. Data. 1974,19,
3. Ethanol; C,HgO; [64-17-5] 162-165.

EXPERIMENTAL VALUES:

T/K Mole fraction Total Partial § +
of alcohol in pressure pressure S So
soln. (before P/bar of sulfur
adsorption). dioxide

P/bar

293.15 0.7927 1.059 1.014 42,37 42,33
0.8941 1.059 1.014 44,91 44,83
1.0000 1.059 1.016 46.95 46.81

303.15 0.0000 1,057 1.016 7.79 7.77
0.0651 1.074 1.010 6.63 6.44
0.1159 1.080 1.007 7.22 7.27
0.1992 1.093 1.012 10.32 10.32
0.3004 1.096 1.011 14.20 14.22
0.3663 1.101 1.014 16.46 16.43
0.4684 1.102 1.014 19.98 19.96
0.5004 1.100 1.011 20.47 20.49
0.6082 1.102 1.013 23.04 23.02
0.7307 1.101 1.013 26.21 26.19
0.8182 1.099 1.011 28.10 28.14
0.8807 1.098 1,011 28,79 28.84
0.9551 1.098 1.013 30.33 30.32
1.0000 1.101 1.017 31.76 31.62

313.15 0.0000 1.086 1.013 5.76 5.76
0.0644 1.118 1.007 5.29 5.32
0.1035 1.135 1.012 5.99 6.09
0.1900 1.156 1.019 7.99 7.94
0.3000 1.157 1.011 10.01 10.02
0.3982 1.159 1.009 12,60 12.64
0.5111 1.159 1.004 15.07 15.19
0.6055 1.168 1.013 17.13 17.12
0.7294 1.167 1.011 18.30 18.32
0.8205 1.169 1.014 20.33 20,31
0.9152 1.167 1.013 21.69 21.68
1.0000 1.164 1.012 23,80 23.80
S§ - grams of sulfur dioxide per 100 grams of solution

(solute gas free) at total pressure.
S; - grams of sulfur dioxide per 100 grams of solution
(solute gas free) at 1 atm. partial pressure,

Original yives pressure in units of mmHg
760 mmHg = 1 atm = 1.01325 bar
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Temperature

S—

COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0,; [7746-09-5] | Smedslund, T.H.
L ) . 1950
2. Water; H,0; [7732-18-5] anska‘Kemtstsamfundets Medd ’
59, 40-43.
3. Sulfinybismethane,(Dimethyl-
sulfoxide); CoHg0S; [67-68-5]
VARIABLES: PREPARED BY:

W. Gerrard

EXPERIMENTAL VALUES:

Dimethylsulfoxide containing "10%" water.

T/K S0,, Weight % Presumably for total pressure of
atm.
292.15 54.3
350.15 22,1
408.15 6.0
420.15 2.5
293.15 5.2 pSoz = 11.2 mmHg
293.15 12,1 Pgg = 31 mmHg
293.15 16.1 Pgo = 46 nmHg

AUXTLIARY INFORMATION

\—
METHOD /APPARATUS /PROCEDURE :

The first set of data are for
Saturation at 1 atm; details are
ot available for the second set.

SOURCE AND PURITY OF MATERIALS:

(1)
(2)

Information not available

Dimethylsulfoxide was prepared
by the catalytic oxidation of
dimethyl sulfide in the vapor
state (l). The purified product
had b.p. 63°C/6 mmHg.

ESTIMATED ERROR:

REFERENCES:

l. Smedslund, T.H.

U.S5. Patent,
2,581,050, 1952
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0,; [7446-09-5] Tokunaga, J.
2., Water; H,0; [7732-18-5] J. Chem. Engng. Data. 1974,19,
3. 1l-Propanol; C3HzO0; [71-23-8] 162-165.,
VARIABLES: PREPARED BY:
Temperature C.L. Young
EXPERIMENTAL VALUES:
T/K Mole fraction Total Partial S§ S;
of alcohol in Pressure Pressure
soln. (before P/bar of sulfur
adsorption). dioxide
P/bar
283.15 0.0000 1.024 1.024 15.66 15.66
0.0124 1.030 1.017 14.59 14.52
0.0352 1.027 1.013 14.28 14.28
0.0651 1.026 1.011 15.51 15.53
0.1036 1.030 1.011 19.02 19.04
0.2000 1.028 1l.012 26.56 26.58
0.3026 1.027 1.012 33.27 33.29
0.3960 1.027 1.013 38.36 38.35
0.4986 1.027 1.013 42.09 42,06
0.5927 1.027 1.014 45.54 45,46
0.7068 1.025 1.013 47.80 47.77
0.8160 1,023 1.012 48.96 48,97
0.9286 1.023 1.014 49,52 49.43
1.0000 1.020 1.013 49,63 49.60
293.15 0.0000 1.036 1.013 10.90 10.90
0.0218 1.040 1.013 9.96 9.95
0.0501 1.042 1.013 10.16 10.15
0.0922 1.045 1.014 12.24 12.22
0.1882 1.051 1.019 17.22 17.11
0.2172 1.044 1.013 18.21 18.21
0.2967 1.044 1.014 21.04 21.02

AUXILIARY INFORMATION

METHOD /APPARATUS/PROCEDURE :

Sulfur dioxide bubbled through
aqueous solution. Saturated solution
analysed by iodometric titration.
Details in source.

The partial pressure of sulfur
dioxide was calculated from the
known vapor pressure of water +
alcohol mixture and assuming Raoults
law for the lowering of vapor
pressure due to dissolution of

SOURCE AND PURITY OF MATERIALS:

1. High purity sample with purity

of 99,96 mole per cent,
2. No details given.

3. Fractionated.

sulfur dioxide.

ESTIMATED ERROR:

§T/K = $0.1;
stoz +1%.

8P/bar = +0.001;
(estimated by
compiler).

REFERENCES :




Aqueous organic solutions

115

—

COMPONENTS : ORIGINAL MEASUREMENTS
1. sulfur dioxide; SO,; [7446-09-5] Tokunaga, J.
2. Water; H,0; [7732-18-5] J. Chem, Engng. Data. 1974, 19,
3. 1-Propanol; C;HgO; [71-23-8] 162-165
EXPERIMENTAL VALUES
T/K Mole fraction Total Partial 5 +
of alcohol in pressure pressure S S
soln. (before P/bar of sulfur o
adsorption). dioxide
P/bar
293.15 0.3980 1.044 1.014 24,28 24,24
0.4846 1.043 1.014 26.55 26.50
0.5960 1.041 1.013 28.47 28.47
0.6948 1.038 1.013 29,38 29.39
0.7860 1.036 1.013 30.27 30.27
0.8941 1,033 1.013 30.37 30.36
1.0000 1.027 l.012 30.68 30.68
303.15 0.0000 1.057 1.017 7.79 7.77
0.0223 1.064 1.014 7.34 7.34
0.0516 1.069 1.014 8.04 8.03
0.0761 1.071 l.012 8.79 8.80
0.1964 1.073 1.014 12,78 12,77
0.3009 1.058 1.000 15.28 15.49
0.3976 1.071 1.014 17.67 17.66
0.4900 1.068 1.012 18.98 18.99
0.5984 1.066 1.012 20.43 20.45
0.7077 1.065 1.014 21.32 21.29
0.7732 1.061 1.013 21,53 21.53
0.9026 1.052 1.013 21.91 21.92
1.0000 1.044 1.013 22.05 22.06
313.15 0.0000 1.087 1.014 5.76 5.76
0.0186 1.085 1.009 5.57 5.60
0.0355 1.107 1.012 5.59 5.60
0.0763 1.116 1.016 6.49 6.47
0.1043 1.119 1.014 7.21 7.20
0.1974 1.119 1.014 ) 9.30 9.30
0.2992 1.118 1.013 11.22 11,22
0.3950 1.116 1.013 12.39 12.39
0.4994 1.116 1.015 13.60 13.58
0.6068 1.112 1.014 14.53 14.52
0.7108 1.106 1.014 15.15 15.14
0.7824 1.097 1.010 15.54 15,59
0.9112 1.088 1.015 15.69 15.66
1.0000 1.071 1.013 15.95 15.95
S§ - grams of sulfur dioxide per 100 grams of solution
(solute gas free) at total pressure.
sto- grams of sulfur dioxide per 100 grams of solution

(solute gas free) at 1 atm, partial pressure.

Original gives pressure 1in units of mmHg
= 1 atm = 1,01325 bar

760 mmHg
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COMPONENTS :

1. Sulfur dioxide; S02; [7446-09-5] Colin L. Young,

School of Chemistry,

2. Alkanes University of Melbourne,
Parkville, Victoria 3052,
Australia.

November 1980

CRITICAL EVALUATION:

Although these systems have been investigated by several workers,
there are very serious discrepancies between solubilities reported by
different authors. The most extensive studies are those of Makranczy
et al. (1) and Sololev et al. (2) and values of their mole fraction solu-
bilities at 298.15 K and 101.3 kPa are contrasted below.

Alkane x502 (Sololev et al.) x502 (Makranczy et al.)
Octane 0.0319 0.0586
Dodecane 0.0378 0.0662
Hexadecane - 0.0745
Heptadecane 0.0372 -

The evaluator is of the opinion that the values of Sololev et al. (2)
are probably in error whereas those of Makranczy et al. (1) are moderately
reliable. The value of Gerrard (3) for decane at 293.15 K and 273.15 K
extrapolate to 298.15 K to give a value of about 35% higher than the value
of Makranczy et al. (1). The mole fraction solubilities for hexadecane
of Tremper and Prausnitz (4), Lenoir et al. (5), Sano (6) and Makranczy
et al. (1) agree within about 15% whereas the value of Sololev et al. (2)
is approximately have of the average value of the other workers.

Therefore the values of Sololev et al. (2) and Gerrard (3) are classi-
fied as doubtful whereas those of Makranczy et al. (1), Lenoir et al. (5),
Sano (6) and Tremper and Prausnitz (4) are classified as tentative.

The data of Makranczy et al. for the alkanes can be represented as a
function of carbon number, C,, by the equation

1n msoz = 0.029330n - 3.068
well within the experimental error of 3 per cent. A plot of 1In Tgq
against Ch is given on the following page. 2

The value of Lenoir et al. (5) was determined from gas chromato-
graphic retention volume data and is effectively at infinite dilution of
sulfur dioxide. The extrapolation to 101.3 kPa pressure assumes Henry's
law holds up to that pressure and consequently involves considerable
approximation.

The data presented by Komissarov et al. (7) on the system sulfur
dioxide + tetradecane appears to be greatly in error, the mole fraction
solubility calculated from their data being about double the value of
Makranczy et al. (1).

References
1. Makranczy, J.; Megyerg-Balog, K.; Rusz, L.; Patyi, L.
Hung. J. Ind. Chem. 1976, ¢, 269.

2, Sololev, I. A.; Kukarin, V. A.; Dzhagatspanyan, R. V.;
Kosorotov, V. I.; Zogarets, P. A.; Popov, A. I.
Khim, Prom. 1970, 46, 668,

3. Gerrard, W. Solubility of Gaees and Liquids, Plenum Press,
New York, 1976, p.239.

4. Tremper, K. K.; Prausnitz, J. M. J. Chem. Engng. Data
1976, 21, 295.

5. Lenoir, J. Y.; Renault, P.; Renon, H. J. Chem. Engng. Data
1971, 16, 340.

6. Sano, H. Nippon Kagaku Zasshi 1968, 89, 362.

7. Komissarov, V. D.; Saitova, M. A.; Timirova, R. G. Khim. Prom.
1973, 49, 738.




S

Alkanes

17

COMPONENTS :

1. Sulfur dioxide;

EVALUATOR:

[7446-09-5] Colin L. Young,

School of Chemistry,

S02;

dioxide in alkanes.

L4 Makranczy, Megyery-Balog, Rusz and Patyi (1)

® Gerard (3)

sololev, Kukarin, Dzhagatspanyan, Kosorotov,
Zogarets and Popov (2)

a Patyi, Furmer, Makranczy, Sadilenko,
Stepanova and Berengarten

A Lenoir, Renault, Renon (5)
Tremper and Prausnitz (4)
+ Sano (6)

2. Alkanes University of Melbourne,
Parkville, Victoria 3052,
Australia.
November 1980
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COMPONENTS ¢
1. Sulfur Dioxide; SO;;
[7446-09~5];
2. Pentane; CsHjz; [109-66-0]

ORIGINAL MEASUREMENTS:

Makranczy, J.; Megyery-Balog, K.;
Patyi, L.
Hung. J. Ind. Chem. 1976, 4(2),

269-280.

Rusz, L.;

VARIABLES:
T/K: 298.15 - 313.15
P/kPa: 101.325 (1 atm)

PREPARED BY:

S. A. Johnson/ H. L. Clever

EXPERIMENTAL VALUES:

T/K Mole fraction Bunsen coefficient Ostwald coefficient
x a L
S0,

298.15 0.0543 10.880 11.876

313.15 0.0402 7.76 8.90

Mole fractions and Bunsen coefficients were calculated by the compiler.

AUXILIARY INFORMATION

METHOD /APPARATUS/PROCEDURE :

Apparently the volumetric apparatus
described in ref. (1) was modified
for use at temperatures above 0°C.
The apparatus was designed to be
operated at a partial pressure of
sulfur dioxide of 760 torr.

SOURCE AND PURITY OF MATERIALS:

Analytical grade reagents of
Hungarian and foreign origin were
used (both ligquids and gases).

No further information.

ESTIMATED ERROR:

= +
stoz/xso2 +0.03.
REFERENCES:
1. Bodor, E.; Bor, Gy.; Mohai, B.;

Sipos, G. Veszprémi Vegyipari
Egyetem Kdosleményei 1957, 1, 55;

€4 55, 3175h.
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; 80;; Sano, H.
[7446-09-5] Nippon Kagaku Zasshi
2. Hexane; CeHiy: [110~-54-3] 1968, 89, 362-368.
VARIABLES : PREPARED BY:
C. L. Young
EXPERIMENTAL VALUES:
T/°C = 30 T/K = 303
Vapor pressure of hexane, p; = 0.240 atm
Absorption Bunsen Bunsen c c.d Mole Mole
coefficient, coefficient, coefficient, L= ratio fraction
a,b
S o o
6.8 8.1 8.2 6.5 0.047 0.0449
a

Volume of sulfur dioxide absorbed by unit volume of solvent at
experimental temperature at a total pressure of 1 atmosphere.

b Determined by static absorption method.

€ Determined by flow method.

d
Qq =

€ calculated by compiler.

(1 - p;) where p; is vapor pressure of solvent,

———

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE

(a)

Static absorption method and (b)
flow method.
Sisted of equilibrating solvent and
Sulfur dioxide in a 50 ml flask and

Two techniques were used:

Static method con-

Measuring the absorption volumetri-
Cally. The flow method consists of
Passing sulfur dioxide through a
Micro gas absorption tube and
®stimating sulfur dioxide by iodo-
Metric titration. The vapor
Pressure of the solvents were
TMeasured roughly and were assumed
€0 be equal to the partial pressure
°f the solvent by the authors when
Calculating the Bunsen coefficient.

————

SOURCE AND PURITY OF MATERIALS:

1. Purity 99.0-99.8 mole per
cent.

ESTIMATED ERROR:

§T/K = +0.5; dSx = 15%

S0,
(estimated by compiler).

REFERENCES:

SDC ~ g
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur Dioxide; SO,; [7446-09-5]} Makranczy, J.; Megyery-Balog, K.;
Rusz, L.; Patyi, L.
2. Hexane; CeHiyj; [110-54-3] Bung. J. Ind. Chem. 1976, 4(2),
269-280.
VARIABLES: PREPARED BY:
T/K: 298.15 - 313.15
P/kPa: 101.325 (1 atm) S. A. Johnson/ H. L. Clever
EXPERIMENTAL VALUES:
T/K Mole fraction Bunsen coefficient Ostwald coefficient
x a L
S0,
298.15 0.0562 9.964 10.876
313.15 0.0408 7.00 8.02

Mole fractions and Bunsen coefficients were calculated by the compiler.

AUXILIARY

INFORMATION

METHOY APPARATUS/PROCEDURE :

described in ref. (l) was modified
for use at temperatures above 0°C,
The apparatus was designed to be
operated at a partial pressure of
sulfur dioxide of 760 torr.

Apparently the volumetric apparatus

SOURCE AND PURITY OF MATERIALS:

Analytical grade reagents of
Hungarian and foreign origin were
used (both ligquids and gases).

No further information.

DATA CLASS:

ESTIMATED ERROR:

Sipos, G. Vesgzprémi Vegyipari
Egyetem Késleményei 1957, 1, 55;

CA 55, 3175h.

= +
63:802/00502 +0.03.
REFERENCES:
1. Bodor, E.; Bor, Gy.; Mohai, B.;
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COMPONENTS : ORIGINAL MEASUREMENTS:

1. Sulfur dioxide; SO3; Patyi, L.; Furmer, I. E.

_no- Makranczy, J.; Sadilenko, A. S.;
[7446-09-5] Stepanova, 2. G.; Berengarten,
2, Hexane; CgHi4s; [110-54-3] M. G.
Zh. Prikl. Khim. 1978, 51, 1296-
1300.
VARIABLES : PREPARED BY:
C. L. Young
EXPERIMENTAL VALUES:
+ Mole fraction of sulfur dioxide
T/K o at a partial pressure of 101.325 kPa
x
S0,
298.15 9.38 0.05336
t volume of gas (measured at 101.325 kPa and 273.15 K)
dissolved by one volume of hexane.
AUXILIARY INFORMATION

——

METHOD /APPARATUS /PROCEDURE :

Volumetric method. Pressure
measured when known amounts of gas
were added,

known amount of liquid in a vessel

in increments, to a

of known dimensions. Corrections
were made for the partial pressure

of solvent. Details in ref. (1).

SOURCE AND PURITY OF MATERIALS:

Purity better than
cent as determined

99 mole per
by gas
chromatography.

ESTIMATED ERROR:

§T/K = *0.1l; d&a = *4% or less.
REFERENCES ;
1. Bodor, E.; Bor, G. J.; Mohai,
B.; Sipos, G.

Veszpremi. Vegyip. Egy. Kosl.
1957, 1, 55.
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P/kPa: 101.325 (1 atm)

COMPONENTS & ORIGINAL MEASUREMENTS:
1. Sulfur Dioxide; S0:; [7446-09-5]| Makranczy, J.; Megyery-Balog, K.;
Rusz, L.; Patyi, L.
2. Heptane; CsH;¢; [142-82-5] Hung. J. Ind. Chem. 1976, 4(2),
269-280.
VARTABLES: PREPARED BY:
T/K: 298.15 - 313.15

S. A. Johnson / H. L. Clever

EXPERIMENTAL VALUES:

T/K Mole fraction Bunsen coefficient Ostwald coefficient
xSOZ o L

298.15 0.0567 8.969 9.790

313.15 0.0417 6.40 7.34

Mole fractions and Bunsen coefficients were calculated by the compiler.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Apparently the volumetric apparatus
described in ref. (1) was modified
for use at temperatures above 0°C.
The apparatus was designed to be
operated at a partial pressure of
sulfur dioxide of 760 torr.

SOURCE AND PURITY OF MATERIALS:

Analytical grade reagents of
Hungarian and foreign origin were
used (both liquids and gases).

No further information.

ESTIMATED ERROR:

= +
6xsoz/xsoz +0.03.
REFERENCES ;
l. Bodor, E.; Bor, Gy.; Mohai, B.;
Sipos, G. Vesaprémi Vegyipari

Egyetem Kdsleményei 1957, 1, 55;
CA 55, 3175h.
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COMPONENTS ;
1. Sulfur dioxide; SO,; [7446-09-5]

ORIGINAL MEASUREMENTS:

Sobolev, I.A.; Kukarin, V.A.;
Dzhagatspanyan, R.V.; Kosorotov, V.I.

* at atmospheric pressure.

ln § 830/ (T/K)

mol 1-! atm-

6.
')

2, Octane; CgH;g; [111-65-91 Zogorets, P.A.; Popov, A.I.
Khim. Prom. 1970, 46,668-70.
VARIABLES : PREPARED BY:
Temperature. C.L. Young.
EXPERIMENTAL VALUES:
*
T/K Solubility, S Mole fraction of +
/mol 1=} sulfur dioxide in
in llquld,xso2
283,15 0.283 0.044
288.15 0.254 0.040
293,15 0.227 0.036
298.15 0.201 0.032
303.15 0.182 0.029
+ calculated by compiler.

35 (where § is in units of

AUXILIARY

[ ———

INFORMATION

METHOD /APPARATUS /PROCEDURE :

Bubbler method. Samples of saturated
liquid taken and added to sodium
hydroxide solution and then excess
alkali back titrated.

SOURCE AND PURITY OF MATERIALS:

1. Purity at least 95 mole
per cent.
2. Chemically pure. Dried.

ESTIMATED ERROR:

ST/K = #0.1; §(Solubility) = *2%;
stoz #0.001, (estimated by

compiler).

REFERENCES :
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COMPONENTS ¢ ORIGINAL MEASUREMENTS:

1. Sulfur Dioxide; SO0,; [7446-09-5]|Makranczy, J.; Megyery-Balog, K.;
Rusz, L.; Patyi, L.

2. Octane; CgHis; [111-65-9] Hung. J. Ind. Chem. 1976, 4(2),
269-280.
VARIABLES: PREPARED BY:

T/K: 298.15 - 313.15
P/kPa: 101.325 (1 atm)

S. A. Johnson / H. L. Clever

EXPERIMENTAL VALUES:

T/K Mole fraction Bunsen coefficient Ostwald coefficient
x o L
S0,

298.15 0.0583 8.330 9.092

313.15 0.0429 5.95 6.82

Mole fractions and Bunsen coefficients were calculated by the compiler,

AUXILIARY INFORMATION

METHOD /APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Apparently the volumetric apparatus Analytical grade reagents of
described in ref.(l) was modified Hungarian and foreign origin were
for use at temperatures above 0°C. used (both liquids and gases).
The apparatus was designed to be No further information.

operated at a partial pressure of
sulfur dioxide of 760 torr.

ESTIMATED ERROR:

Sx = 10.03.

50,7%s0,

REFERENCES ;

1. Bodor, E.; Bor, Gy.; Mohai, B.:
Sipos, G. Vesaprémi Vegyipari
Egyetem Kosleményei 1957, 1, 55;
CA 55, 3175h.
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COMPONENTS :

1. sSulfur dioxide; S0z; [7446-09-5]

ORIGINAL MEASUREMENTS:

Sobolev, I.A.; Kukarin, V.A.;
Dzhagatspanyan, R.V.; Kosorotov, V.I;

2. 2,2,4~Trimethylpentane; CgHyg; Zogorets, P.A.; Popov, A.I.
[540-84-1] Khim. Prom. 1970, 46,668-70.
VARIABLES: PREPARED BY:

C.L. Young

EXPERIMENTAL VALUES:

+

*
T/K SolubilitY , S Mole fraction +
/mol 1- of sulfur dioxide
%50,
293.15 0.223 0.0355

* at atmospheric pressure

calculated by compiler

AUXILIARY INFORMATION

e ———
METHOD /APPARATUS /PROCEDURE :

Bubbler method. Samples of

Saturated liquid taken and added
to sodium hydroxide solution and
then excess alkali back titrated

SOURCE AND PURITY OF MATERIALS:

1. Purity at least 95 mole
per cent.
2. Chemically pure. Dried.

ESTIMATED ERROR:

8T/K = #0.1; 6(Solubility)
stoz = #0.001l; (estimated

= +2%:;
by

compiler).

REFERENCES;
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Sulfur Dioxide Solubilities

COMPONENTS :
1. sSulfur dioxide; SO;;

[540-84-1]

[7446~09-5]

2. 2,2,4-Trimethylpentane; CgHig;

ORIGINAL MEASUREMENTS:
Nitta, T.; Kido. O.; Katayama, T.;

J. Chem. Engng. Japan, 1976, 9,317-8.

VARIABLES:
Pressure

PREPARED BY:
C.L. Young

EXPERIMENTAL VALUES:

T/K P/bar Mole fraction of
sulfur dioxide
in liquid, xsoz

293.15 0.7021 0.0445
1.031 0.0710
1.516 0.1184
2.042 0.1847
2,521 0.2706
2.796 0.3362
3.170 0.6412
3.193 0.7897
3.200 0.8506

AUXILIARY INFORMATION

METHOD:

Static method liquid phase

composition estimated by iodometry.
Few details given in source. Method
similar to that used in ref. (1).

SOURCE AND PURITY OF MATERIALS:

1. Seitetsu Chemical Co.sample,
purity better than 99.9 mole
per cent.

2, Nakarai Chemicals Ltd. sample,
guaranteed grade.

ESTIMATED ERROR:
§T/K = x0.1; 8P/bar = +0.001 (below
1.3 bar) +0.005 (above 1.3 bar);
SxSOZ = 1.5%

REFERENCES :

Quitzich, K.; Ulbrecht, H.;
Geiseler, G.

Z. Physik Chem. 1967, 234, 33.
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur Dioxide; §S0,; [7446~09-5]} Makranczy, J.; Megyery-Balog, K.;
Rusz, L.; Patyi, L.
2. Nonane; CgoHso; [111-84-2]} Hung., J. Ind. Chem. 1976, 4(2),
269-280.
VARIABLES: PREPARED BY:
T/K: 298.15 - 313.15
P/kPa: 101.325 (1 atm) S. A, Johnson / H. L. Clever
EXPERIMENTAL VALUES:
T/K Mole fraction Bunsen coefficient Ostwald coefficient
x o L
SO2
298.15 0.0602 7.840 8.558
313.15 0.0441 5.58 6.40
Mole fractions and Bunsen coefficients were calculated by the compiler.
AUXILIARY INFORMATION
METHOD /APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Apparently the volumetric appayatus Analytical grade reagents of
described in ref.(l) was modified Hungarian and foreign origin were
for use at temperatures above 0°C. used (both liquids and gases).
The apparatus was designed to be No further information.
operated at a partial pressure of
sulfur dioxide of 760 torr.
ESTIMATED ERROR:
stoz/xso2 = £0,03.
REFERENCES :
l. Bodor, E.; Bor, Gy.; Mohai, B.;
Sipos, G. Vesaprémi Vegyipari
Egyetem Kosleményei 1957, 1, 55;
C4 55, 3175h.
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur Dioxide; SO,; [7446-09-5]| Makranczy, J.; Megyery-Balog, K.;
Rusz, L.; Patyi, L.
2., Decane; CyoHz2; [124-18-5] Hung. J. Ind. Chem. 1976, 4(2),
269~-280.
VARIABLES: PREPARED BY:
T/K: 298.15 - 313.15

P/kPa: 101.325 (1 atm)

S. A. Johnson/ H. L. Clever

EXPERIMENTAL VALUES:

T/K Mole fraction Bunsen coefficient Ostwald coefficient
X o L
S0,
298.15 0.0620 7.430 8.110
313.15 0.0456 5.30 6.08

Mole fractions and Bunsen coefficients were calculated by the compiler.

AUXILIARY INFORMATION

METHOD /APPARATUS/PROCEDURE :

Apparently the volumetric apparatus
described in ref. (1) was modified
for use at temperatures above 0°C.
The apparatus was designed to be
operated at a partial pressure of
sulfur dioxide of 760 torr.

SOURCE AND PURITY OF MATERIALS:

Analytical grade reagents of
Hungarian and foreign origin were
used (both liguids and gases).

No further information.

ESTIMATED ERROR:

= +
6xsoz/xso2 $0.03.
REFERENCES :
l. Bodor, E.; Bor, Gy.; Mohai, B.;
Sipos, G. Vesaprémi Vegyipari

Egyetem Kbsleményei 1957, 1, 55;
CA 55, 3175h.
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COMPONENTS :

1. Sulfur dioxide; S0,; [7446-09-5]

2. Decane; CioHz2; [124~18-5] or
Decahydronaphthalene; (Decalin);
CioHys; [91-17-8] or 1,2,3,4-
Tetrahydronaphthalene; (Tetralin);
CioHiz; [1l19-64-2]

ORIGINAL MEASUREMENTS:

Gerrard, W. "Solubility of Gases
and Liquids," Plenum Press, New
York, 1976, p.239.

VARIABLES :

PREPARED BY:
W. Gerrard.

EXPERIMENTAL VALUES:

Sulfur dioxide was bubbled into a
weighed amount of component (2) in

a bubbler tube. The amount of gas
absorbed was determined by re-weigh-
ing the tube. The total pressure
was barometric, very nearly 1 atm.
See ref. (1).

T/K Weight of Weight of So, Mole ratio Mole fraction
Component (2) absorbed,g S0, /Comp. (2) %50,
g
Decane
(Total pressure, 1 atm)
273.15 3.8122 0.3040 0.179 0.151
293.15 3.8122 1.7832 0.105 0.095
(cis~trans) Decalin
(Total pressure, 1 atm)
293.15 7.2121 0.2090 0.062 0.060
Tetralin
(Total pressure, 1 atm)
293.15 7.5100 1.0732 0.295 0.228
760 mmHg = 1 atm = 101.325 kPa
AUXILIARY INFORMATION
METHOD: SOURCE AND PURITY OF MATERIALS:

1. Sulfur dioxide was the best grade
contained in a small cylinder. Its
high degree of purity was attested
by the measurement of vapor pressure
from 258-268 K.

2., The best commercial specimen was
purified and attested.

ESTIMATED ERROR:

REFERENCES :

1. Gerrard, W. J. Appl. Chemn.
Biotechnol. 1972, 22,623.
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P/kPa: 101.325 (1 atm)

COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur Dioxide; S0,; [7446-09-5]] Makranczy, J.; Megyery-Balog, K.;
Rusz, L.; Patyi, L.
2. Undecane; Ci1Hz4; [1120-21-4] Hung. J. Ind. Chem. 1976, 4(2),
269-280.
VARIABLES: PREPARED BY:
T/K: 298.15 -~ 313.15

S. A. Johnson / H. L. Clever

EXPERIMENTAL VALUES:

T/K Mole fraction Bunsen coefficient Ostwald coefficient
x L
SO,

298.15 0.0647 7.170 7.826

313.15 0.0471 5.07 5.81

Mole fractions and Bunsen coefficients were calculated by the compiler.

AUXILIARY INFORMATION

METHOD /APPARATUS/PROCEDURE :

Apparently the volumetric apparatus
described in ref. (1) was modified
for use at temperatures above 0°C.
The apparatus was designed to be
operated at a partial pressure of
sulfur dioxide of 760 torr.

SOURCE AND PURITY OF MATERIALS:

Analytical grade reagents of
Hungarian and foreign origin were
used (both liquids and gases).

No further information.

ESTIMATED ERROR:

= #0. .
8254,/%50, 0.03
REFERENCES:
1, Bodor, E.; Bor, Gy.; Mohai, B.;

Sipos, G. Vesaprémi Vegyipari
Egyetem Kbsleményei 1957, 1, 55;

CA 55, 3175h.
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0,; [7446-09-5] Sobolev, I.A.; Kukarin, V.A.;
Dzhagatspanyan, R.V.; Kosorotov, V.I,
2. Dodecane; Ci2Hzs; [112-40-3] Zogorets, P.A.; Popov, A.I.
Khim. Prom. 1970,46,668-670.
VARIABLES: PREPARED BY:
Temperature C.L. Young
EXPERIMENTAL VALUES:
sqal ¥ . +
T/K Solubility , S Mole fraction of
/mol 17! sulfur dioxide in
liquid, %50,
283,15 0.243 0.052
288,15 0.214 0.046
293.15 0.191 0.042
298.15 0.172 0.038
303.15 0.153 0.034

+ calculated by compiler.

1n S
mol 1~ 'atm-1!)

* at atmospheric pressure (authors claim linear
relationship between pressure and solubility
up to 1 atmosphere partial pressure of S03)

852 / (T/K) - 6.50 (where S is in units of

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE:

Bubbler method. Samples of

saturated liquid taken and added
to sodium hydroxide solution and
then excess alkali back titrated

SOURCE AND PURITY OF MATERIALS:

1. Purity at least 95 mole per
cent.
2. Chemically pure. Dried.

ESTIMATED ERROR:

§T/K #0,1; S8(Solubility) = 2%;
6m802 = $#0,001; (estimated by

compiler).

REFERENCES:
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Sulfur Dioxide Solubilities

P/kPa: 101.325 (1 atm)

COMPONENTS ; ORIGINAL MEASUREMENTS:
1. Sulfur Dioxide; 80,; [7446-09-5]1 Makranczy, J.; Magyery-Balog, K.;
Rusz, L.; Patyi, L.
2. Dodecane; Ci2Hz6; [112-40-3] Hung. J. Ind. Chem. 1976, 4(2),
269-280,
VARIABLES: PREPARED BY:
T/K: 298.15 - 313.15

S. A. Johnson / H. L. Clever

EXPERIMENTAL VALUES:

T/K Mole fraction Bunsen coefficient Ostwald coefficient
x o L
SO,

298.15 0.0662 6.820 7.444

313.15 0.0484 4.85 5.56

Mole fractions and Bunsen coefficients were calculated by the compiler.

AUXILIARY INFORMATION

METHOD /APPARATUS/PROCEDURE :

Apparently the volumetric apparatus
described in ref.(l) was modified
for use at temperatures abave 0°C.
The apparatus was designed to be
operated at a partial pressure of
sulfur dioxide of 760 torr.

SOURCE AND PURITY OF MATERIALS:

Analytical grade reagents of
Hungarian and foreign origin were
used (both ligquids and gases).

No further information.

ESTIMATED ERROR:

= +
6xsoz/xso2 +0,03.
REFERENCES:
1. Bodor, E.; Bor, Gy.; Mohai, B.:

Sipos, G. Veszprémi Vegyipari
Egyetem Kosleményei 1957, 1, 55;

CA 55, 3175h.

pe
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COMPONENTS ¢ ORIGINAL MEASUREMENTS:
1. Sulfur Dioxide; SO,; [7446-09-5]] Makranczy, J.; Megyery-Balog, K.;
Rusz, L.; Patyi, L.
2. Tridecane; Ci3H2g; [629~50-5] Hung. J. Ind. Chem. 1976, 4(2),
269-280.
VARIABLES: PREPARED BY:
T/K: 298.15 -~ 313.15 S. A. Johnson/ H. L. Clever
P/kPa: 101.325 (1 atm)

EXPERIMENTAL VALUES:

T/K Mole fraction Bunsen coefficient Ostwald coefficient
x [} L
S0.

298.15 0.0682 6.580 7.182

313.15 0.0500 4.68 5.36

Mole fractions and Bunsen coefficients were calculated by the compiler.

AUXILIARY

INFORMATION

METHOD /APPARATUS/PROCEDURE :

Apparently the volumetric apparatus
described in ref.(l) was modified
for use at temperatures above 0°C.
The apparatus was designed to be
Operated at a partial pressure of
sulfur dioxide of 760 torr.

SOURCE AND PURITY OF MATERIALS:

Analytical grade reagents of
Hungarian and foreign origin were
used (both liquids and gases).

No further information.

ESTIMATED ERROR:

dxsoz/xso2 = *=0.03.

REFERENCES ;

l. Bodor, E.; Bor, Gy.; Mohai, B.;
Sipos, G. Vesaprémi Vegyipari
Egyetem Kisleményei 1957, 1, 55;
CA 55, 3175h.




134

Sulfur Dioxide Solubilities

COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur Dioxide; 80,; [7446-09-5]| Makranczy, J.; Megyery-Balog, K.;
Rusz, L.; Patyi, L.
2, Tetradecane; CjiyHig; [629~59-4] Hung. J. Ind. Chem. 1976, 4(2),
269-280.
VARIABLES: PREPARED BY:
T/K: 298.15 - 313.15 S. A. Johnson/ H. L. Clever
P/kPa: 101.325 (1 atm)

EXPERIMENTAL VALUES:

T/K Mole fraction Bunsen coefficient Ostwald coefficient
x o L
S0,

298.15 0.0702 6.360 6.942

313.15 0.0514 4.52 5.18

Mole fractions and Bunsen coefficients were calculated by the compiler.

AUXILIARY INFORMATION

METHOD /APPARATUS/PROCEDURE :

Apparently the volumetric apparatus
described in ref. (1) was modified
for use at temperatures above 0°C.
The apparatus was designed to be
operated at a partial pressure of
sulfur dioxide of 760 torr.

SOURCE AND PURITY OF MATERIALS:

Analytical grade reagents of
Hungarian and foreign origin were
used (both liguids and gases).

No further information.

ESTIMATED ERROR:

éxsoz/xso2 = #0.03.
REFERENCES :
l. Bodor, E.; Bor, Gy.; Mohai, B.;

Sipos, G. Vesazprémi Vegyipari
Egyetem Késleményei 1957, 1, 55;

CA 55, 3175h.
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COMPONENTS :
1. Sulfur Dioxide; 80,; [7446-09-5]
2. Pentadecane; CisHza: [629~62-9]

ORIGINAL MEASUREMENTS:

Makranczy, J.;
L.; Patyi, L.

Hung. J. Ind. Chem. 1976, 4(2),
269-280.

Rusz,

Megyery-Balog, K.;

VARIABLES :

T/K: 298.15 - 313.15
P/kPa: 101.325 (1 atm)

PREPARED BY:

S. A. Johnson / H. L. Clever

EXPERIMENTAL VALUES:

T/K Mole fraction Bunsen coefficient Ostwald coefficient
x o L
S0,
298.15 0.0722 6.170 6.735
313.15 0.0531 4.40 5.04

Mole fractions and Bunsen coefficients were calculated by the compiler.

S

AUXILIARY INFORMATION

METHOD /APPARATUS/PROCEDURE :

Apparently the volumetric apparatus
described in ref. (1) was modified
for use at temperatures above 0°C.
The apparatus was designed to be
operated at a partial pressure of
sulfur dioxide of 760 torr.

SOURCE AND PURITY OF MATERIALS:

Analytical grade reagents of
Hungarian and foreign origin were
used (both liquids and gases).

No further information.

ESTIMATED ERROR:

Sipos, G. Vesaprémi Vegyipari
Egyetem Kosleményei 1957, 1, 55;

CA §5, 3175h.

82g5,/%g0, = ¥0.03.
REFERENCES ;
1. Bodor, E.; Bor, Gy.; Mohai, B.:;
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0,; [7446-09-5] Tremper, K.K.; Prausnitz, J.M.
2. Hexadecane; CigHzy; [544-76-3] J. Chem. Engng. Data 1976, 21,295-9
VARIABLES: PREPARED BY:
Temperature C.L. Young

EXPERIMENTAL VALUES:

Mole fractionb of

pressures and values of

T/K Henry's Constant?
/atm sulfur dioxide at
1 atm partial pressure,

%50,

300 15.1 0.0662

325 22.3 0.0448

350 30.8 0.0325

375 40,2 0.0249

400 50.1 0.0200

425 60.1 0.0166

450 69.8 0.0143

475 77.1 0.0130

a. Authors stated measurements were made at several

solubility used were all

within the Henry's-Law region.

Calculated by compiler assuming linear relationship
between mole fraction and pressure.

AUXILIARY

INFORMATION

METHOD/APPARATUS/PROCEDURE

Volumetric apparatus similar to that
described by Dymond and Hildebrand
(1) . Pressure measured with a null
detector and precision gauge. Details
in ref. (2).

NOTE

It was stated that "while all measure-
hents were made at low pressures,
experiments were made at several
pressures. The total pressures were
always less than 1000 mm Hg and
usually much less."

SOURCE AND PURITY OF MATERIALS:

Solvent degassed, no other details
given.

ESTIMATED ERROR:

§T/K = £0.1; dxsoz +1%.

REFERENCES : ,
1, Dymond, J.; Hildebrand, J.H.

Ind., Eng. Chem. Fundam.1967,6,130.
2. Cukor, P.M.; Prausnitz, J.M.
Ind.Eng.Chem. Fundam.l1971,10,638.
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COMPONENTS ¢ ORIGINAL MEASUREMENTS:
1. Sulfur Dioxide; SO,; [7446-09-5]| Makranczy, J.; Megyery-Balog, K.;
Rusz, L.; Patyi, L.
2. Hexadecane; Cie¢Hsy; [544-76-3] Hung. J. Ind. Chem. 1976, 4(2),
269-280.
VARIABLES: PREPARED BY:
T/K: 298.15 - 313.15
P/kPa: 101.325 (1 atm) S. A. Johnson / H. L. Clever

EXPERIMENTAL VALUES:

T/K Mole fraction Bunsen coefficient Ostwald coefficient
x o L
SO,

298.15 0.0745 6.020 6.571

313.15 0.0545 4,27 4,90

Mole fractions and Bunsen coefficients were calculated by the compiler.

AUXILIARY INFORMATION

METHOD /APPARATUS/PROCEDURE :

Apparently the volumetric apparatus
described in ref. (1) was modified
for use at temperatures above 0°C.
The apparatus was designed to be
operated zt a partial pressure of
sulfur dioxide of 760 torr.

SOURCE AND PURITY OF MATERIALS:

Analytical grade reagents of
Hungarian and foreign origin were
used (both liquids and gases).

No further information.

ESTIMATED ERROR:

6xsoz/xso2 = £0.03.
REFERENCES :
1. Bodor, E.; Bor, Gy.; Mohai, B.:;

Sipos, G. Vesaprémi Vegyipari
Egyetem Késleményei 1957, 1, 55;
CA 55, 3175h.
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Sulfur Dioxide Solubilities

COMPONENTS ¢

ORIGINAL MEASUREMENTS:

1. Sulfur dioxide, SO,; [7446-09~5] Lenoir, J-Y.; Renault, P.; Renon, H.
2. Hexadecane; CigHszy; [544-76-3] J. Chem. Eng. Data. 1971, 16, 340-342
or
Heptadecane; Cj;;H3z¢:[629~78-7]
VARTABLES: PREPARED BY:

W. Gerrard.

EXPERIMENTAL VALUES:

xSOZ is the mole fraction. fso2

equilibrium condition" of pressure

time of the solute.

*
SOLVENT T/K HENRY'S CONSTANT MOLE FRACTION
H /ATM AT 1 ATM
S0,
Hexadecane 298 12.9 0.0775
Heptadecane 323 16.4 0.0610
* Calculated by compiler assuming a linear function of Pgg, V8 Zgg, !
i.e. (1 atm) = 1/H.. . 2 2
1€ %30, S0,
The authors gave "Henry's constant" as HSO = 1lim 2
2 zon 0 x
SO, SO,

is the fugacity of SO, "in the

and temperature. HSO2 is

related to experimental chromatographic parameters based on the
number of moles of solvent in the column,

and the absolute retention

Helium was the carrier gas.

AUXTLIARY

INFORMATION

METHOD /APPARATUS /PROCEDURE :

A conventional gas-liquid chromato-
graphic unit was used. The chromato-
graph was an IGC 12 M Intersmat model,
equipped with a thermal conductivity
detector. The temperature control
was stated to be within #0.1° C.

The pressure drop in the column, was
measured by a mercury manometer.
Helium was the carrier gas.

There is serious uncertainty in the
estimation of accuracy.

SOURCE AND PURITY OF MATERIALS;:

1. Sulfur dioxide was provided by
1'Air Liquide, and had a stated
purity of 99.9%. It was used as
provided.

Provided by Touzart & Matignon
and Serlabo, and stated to have
a minimum purity of 99%.
Distillation was carried out when
necessary, and the refractive
index was measured.

ESTIMATED ERROR:

REFERENCES ;
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0:; [7446-09-5] Sobolev, I.A.; Kukarin, V.A.;
Dzhagatspanyan, R,V.; Kosorotov,V.I.;
2. Heptadecane; C;7Hszg; [629-78-7] Zogorets, P.A.; Popov, A.I.;
Khim, Prom., 1970, 46,668-70
VARTABLES : PREPARED BY:
Temperature C.L. Young
EXPERIMENTAL VALUES:
*
T/K Solubilit¥ 'S Mole fraction of+
/mol 1~ sulfur dioxide in
llquld,xso2

303.15 0.124 0.037

313.15 0.104 0.031

323.15 0.0902 0.027

333.15 0.0768 0.023

+ calculated by compiler.

* at atmospheric pressure.

In S = 565/(T/K) - 5.67 (where S is in units of

mol 1-' atm~?),

AUXILTARY INFORMATION

METHOD/APPARATUS /PROCEDURE :

Bubbler method. Samples of

saturated liquid taken and added
to sodium hydroxide solution and
then excess alkali back titrated.

SOURCE AND PURITY OF MATERIALS:

1. Purity at least 95 mole per
cent.

2. Chemically pure. Dried.

ESTIMATED ERROR:

8T/K = #0,1; S§(Solubility) = +2%;
6x502 = #0.001; (estimated by
compiler).

REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO0;; Sano, H.
[7446~09~5] . .
2. Cyclohexane; CgHi,; [110-82-7] Nippon Kogaku Zasshi
Decahydronaphthalene (decalin); 1968, 89, 362-368.
CioHi1s; [91-17-8]

1,2,3,4-Tetrahydronaphthalene

Determined by static absorption
Determined by flow method.

o
Calculated by compiler.

L T I o TR o B o

(tetralin); CigHis; [119-64-2]
VARIABLES: PREPARED BY:
C. L. Young
EXPERIMENTAL VALUES:
T/°C = 30 T/K = 303
Vapor pressure of cyclohexane, p; = 0.140 atm
Absorption Bunsen Bunsen c. c.d Mole Mole
coefficient, coefficient, coefficient,”’ L7 ratio fraction
a,b
) o o
Cyclohexane
8.0 8.5 8.6 7.25 0.041 0.0394
Decahydronaphthalene (mixed isomers)
7.0 6.4 6.2 6.2 0.045 0.0431
1,2,3,4-Tetrahydronaphthalene
45.6 41.4 42.0 42.0 0.253 0.202
a

Volume of sulfur dioxide absorbed by unit volume of solvent at
experimental temperature and a total pressure of 1 atmosphere.

method.

(1 - p;) where p; is the vapor pressure of solvent.

Assuming vapor pressure of decahydronaphthalene and tetrahydronaph-

AUXILIARY

INFORMATION \ thalene are negligible.

METHOD /APPARATUS /PROCEDURE

Two techniques were used: (a)
static absorption method and (b)
flow method. Static method con-
sisted of equilibrating solvent and
sulfur dioxide in a 50 ml flask and
measuring the absorption volumetri-
cally. The flow method consists of
passing sulfur dioxide through a
micro gas absorption tube and
estimating sulfur dioxide by iodo-
metric titration. The vapor
pressure of the solvents were
measured roughly and were assumed
to be equal to the partial pressure
of the solvent by the authors when
calculating the Bunsen coefficient.

SOURCE AND PURITY OF MATERIALS:

1. Purity 99.0-99.8 mole per
cent.

ESTIMATED ERROR:
§T/K +0.5;

éxsoz

(estimated by compiler).

5%

REFERENCES :




Alkanes

141

COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO3; Patyi, L.; Furmer, I. E.;
_no— Makranczy, J.; Sadilenko, A. S.;
[7446-09-5] Stepanova, Z. G.; Berengarten,
2. Cyclohexane; CgHiz; [110-82-7] M. G.
Zh. Prikl. Khim., 1978, &1, 1296-
1300.
VARIABLES: PREPARED BY:
C. L. Young
EXPERIMENTAL VALUES:
+ Mole fraction of sulfur dioxide
T/K o at a partial pressure of 101.325 kPa
*so 2
298.15 10.71 0.06251

¥ volume of gas (measured at 101,325 kPa and 273.15 K)
dissolved by one volume of cyclohexane.

AUXTLIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Volumetric method. Pressure
measured when known amounts of gas
were added, in increments, to a
known amount of liquid in a vessel
of known dimensions. Corrections
were made for the partial pressure
(1).

of solvent. Details in ref.

SOURCE AND PURITY OF MATERIALS:

Purity better than 99 mole per
cent as determined by gas
chromatography.

ESTIMATED ERROR:

ST/K = x0.1; 680 = *4% or less.

REFERENCES :
l. Bodor, E.; Bor, G. J.; Mohai,
B,; Sipos. G.
Vesapremi. Vegyip. Egy. Koal.
1957, 1, 55.




142 Sulfur Dioxide Solubilities

COMPONENTS :
1. Sulfur dioxide; S0,; [7446-09-5]

2. Cyclohexane, CgH;,; [110-82-7]

ORIGINAL MEASUREMENTS:
Benoit, R.L.; Milanova, E.

Can., J. Chem., 1979, §7, 1319-1323

VARIABLES:

PREPARED BY:

C.L. Young

EXPERIMENTAL VALUES:

+
T/K Henry's law constant
H/atm
298,15 28.3
+ Defined in original as
H = partial pressure of sulfur dioxide

mole fraction of sulfur dioxide

AUXILIARY

INFORMATION

METHOD /APPARATUS /PROCEDURE :

Few details given., Pressure measured
with quartz spiral gauge. Partial

pressure calculated assuming Raoult's
law. Concentration of sulfur dioxide
determined by iodometric titration.

Concentration of sulfur dioxide ranged
from 0.05 to 0.10 mol 1-!

SOURCE AND PURITY OF MATERIALS:

1. Anhydrous sample from Canadian
Liguid Air, purity 99.98 mole per
cent.

2. Dried over 4A molecular sieve

ESTIMATED ERROR:
§T/K = +0.1; SH/atm = +4%
(estimated by compiler)

REFERENCES:
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; 80,; [7446-09-5]}] Weissenberger, G,; Hadwiger, H.
2. Decahydronaphthalene, (decalin) ; Z. angew. Chem. 1927, 40, 734-736.
Ci1oH1s; [91-17-8]
VARIABLES: PREPARED BY:

W. Gerrard

EXPERIMENTAL VALUES:

T/K Volume of

Comp. (2) /cm?

Volume of SO
absorbed/cm?

*
*Mole ratio Mole fraction
80, /Comp. (2) z
SO
(pressure assumed to be
barometric)

157.5

("Molar volume")

293.15

1181.25

0.0503 0.0479

*
Calculated by compiler

AUXILIARY

—

INFORMATION

METHOD ‘APPARATUS /PROCEDURE :

Used an absorption vessel of 200 cm®
Capacity, and a vessel with a two-
way tap. Simply stated that the
absorptiometer was like that used by
Manchot, but the reference was not

cited; probably ref. {1).

SOURCE AND PURITY OF MATERIALS:

No details given.

ESTIMATED ERROR:

REFERENCES :

1. Manchot, W. 2. anorg. Chem.

1924, 141, 38.

SDC -
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COMPONENTS ¢ ORIGINAL MEASUREMENTS:
1. Sulfur dioxide, S0»; [7446-09-5] |Lenoir, J-Y¥.; Renault, P.; Renon, H.
2. Decahydronaphthalene, (decalin); |j, Chem. Eng. Data 1971, 16,340-342.
CioH1s87 [91-17-8]
VARIABLES : PREPARED BY:
W. Gerrard

EXPERIMENTAL VALUES:

760 mmHg = 1 atm

101.325 kPa.

T/K Henry's constant *Mole fraction at
H /atm 1l atm
S0,
298 18.8 0.0532
323 25.6 0.0391
* Calculated by compiler assuming a linear function of Pgo, VS Tgo,’
i.e. g4, (1 atm) = l/HSOZ'
feo, (B/T)
The authors gave "Henry's constant" as HSO2 = lim —
SO2
xsoz»o
Zan is the mole fraction. fsoz is the fugacity of SO, "in the
z .
equilibrium condition"of pressure and temperature. HSO2 is

related to experimental chromatographic parameters based on the
number of moles of solvent in the column, and the absolute

retention time of the solute.

Helium was the carrier gas.

AUXILIARY

INFORMATION

METHOD/APPARATUS /PROCEDURE ;

A conventional gas-liquid chromatog-
raphic unit was used. The chromatog
graph was an IGC 12M Intersmat model
equipped with a thermal conductivity
detector. The temperature control
was stated to be within #0.1°C. 'The
pressure drop in the column was
measured by a mercury manometer.
Helium was the carrier gas.

There is serious uncertainty in the
estimation of accuracy.

SOURCE AND PURITY OF MATERIALS:

1. Sulfur dioxide was provided by
1'Air Liquide, and had a stated
purity of 99.9%. It was used
as provided.

2. Provided by Touzart & Matignon

and stated to have
Distill-

and Serlabo,
a minimum purity of 99%.
ation was carried out when
necessary, and the refractive
index was measured.

ESTIMATED ERROR:

REFERENCES ;
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COMPONENTS : EVALUATOR:
1. Sulfur dioxide; SO0,; [7446-09-5] Colin L. Young,
School of Chemistry,
2. Aromatic hydrocarbons and University of Melbourne,
Parkville, Victoria 3052,
Hydronaphthalenes Australia.
November 1980

CRITICAL EVALUATION:

Benzene; CgHg; [71-43-2]

This system has been studied by six groups. Lloyd's (1) data for
benzene are in the form of concentration of sulfur dioxide in units of
grams per litre of solution for a total pressure equal to the barometric
pressure. The calculated mole fraction is based on the assumption that
the volume of solution after absorption is the same as that before absorp-
tion. Calculation of the mole fraction at a partial pressure of sulfur
dioxide of 101.3 kPa (1 atm) entails further uncertainty as the partial
pressure of benzene becomes larger and increasingly uncertain for the
higher temperatures.

Ipatiev and Monroe (2) made measurements at pressures between 120
kPa and 250 kPa for temperatures between 298 K and 300 K. The most
extensive data for this system are those of Horiuti (3) who studied the
system at temperatures between 283.15 K and 333.15 K. The table below
compares the mole fraction solubility from the six groups extrapolated,
where necessary, to 298.15 K and a partial pressure of 101.3 kPa. The
data of Horiuti (3) were used to give an approximate estimate of the
temperature dependence of the solubility for the purpose of this extra-
polation. The data of Benoit and Milanova (4) were determined at low
pPressure and the mole fraction at a partial pressure of 101.3 kPa was
obtained assuming Henry's law is obeyed. There is reasonable agreement
between the data of Lloyd (1), Horiuti (3), Benoit and Milanova (4), Sano
(6) and Ipatiev and Monroe (2). The result of Patyi et al. (5) is about
10 per cent smaller and is classified as doubtful.

Mole fraction solubility at 298 K and 101.3 kPa partial pressure

Patyi et al. (5) 0.2020
Bencoit and Milanova (4) 0.2217
Lloyd (1) 0.21
Horiuti (3) 0.23
Ipatiev and Monroe (2) 0.23
sano (6) 0.21

Although Horiuti (3) and Ipatiev and Monroe (2) data agree at 298 K
and 101.3 kPa when the complete mole fraction data at 298 K are plotted
against pressure, the plot of Horiuti, which covers the pressure range up
to 135 kpPa total pressure, has a slightly different slope from that ob-
tained by plotting Ipatiev and Monroe's data. Therefore no data are
recommended but the data of Horiuti (3), Ipatiev and Monroe (2), Lloyd (1),
Sano (6), and Benoit and Milanova {(4) are all classified as tentative.

Methylbenzene; CsHg; [108-88-3]
This system has been studied in detail by Lorimer et qI. (7) at
227.6 K, 237.4 K and 249.8 K. In this temperature range sulfur dioxide

Ljf~i—iiguid at atmospheric pressure. (The normal boiling point is
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COMPONENTS: EVALUATOR:
1. Sulfur dioxide; SO.; [7446-09-5] Colin L. Young,
School of Chemistry,
2. Aromatic hydrocarbons and University of Melbourne,
Parkville, Victoria 3052,
Hydronaphthalenes Australia.
November 1980

CRITICAL EVALUATION:

nvo263 K.) Lloyd's data (1) cover the temperature range 293.15 K to 333.15
K. Since conversion of the mass of sulfur dioxide per unit volume of

solution to a mole fraction value required an approximation for the density

of solution, Lloyd's data must be assessed with caution. Gerrard (8) has
determined the solubility of sulfur dioxide at 273.15 K and a total pres-
sure of 101.3 kPa. The mole fraction solubility value of Sano (6) is

somewhat (v 10 per cent) larger than the value of Lloyd at the same
temperature. However, in view of the different range of temperature
covered it is impossible to make any precise comparisons between the work
of the four groups. The results of Lorimer et al. (7) appear to be self-
consistent and are probably the most accurate and therefore are classified
as tentative. The data of Sano (6), Gerrard (8) and Lloyd (1) are
probably less reliable.

1,3-Dimethylbenzene; CgHio; [108-38-3]

This system has also been studied by Lorimer et al. (7) at 227.6 K,
237.4 K and 249.9 K and by Gerrard (9) over the temperature range 273.15
to 298.15 K. In this case there is better agreement between these two
groups' results than in the case of methylbenzene and both are classified
as tentative. The isolated value of Sano (6) for a mixture or xylenes
appears to be slightly small compared with the value obtained by extra-

polation of the values of Gerrard (9) to the same temperature.

1,3,5~-Trimethylbenzene; CqHi2; [108-67-8]

This system has also been investigated by Lorimer et al. (7) at
~27.6 K, 237.4 K and 250.0 K and by Gerrard (9) over the temperature
range 273.15 to 293.15 K. The temperature dependence of Gerrard's
data indicates that the mole fraction solubility at the temperatures
studied by Lorimer et al. (7) would be less than that given by Raoult's
law, whereas the opposite was found experimentally. This could arise
because of small errors in weighing in Gerrard's measurements when large
amounts of gas are absorbed. The data of both groups are classified as
tentative but the measurement of Gerrard at 273.15 K is doubtfui.

1,1'-Methylenebis (l-methylethyl)benzene; Cj;sHzy4; [25566-92-1]
1,1'~-Methylenebis (methylbenzene); CisH;e; [1335-47-3]

The solubility of sulfur dioxide in these two compounds has been
studied by Gel'perin et al. (10). The temperature dependence of the
solubility is more or less as would be expected for a system which shows
only moderate deviations from Raoult's law. In the absence of any other
evidence as to the reliability of these data, they are classified as

tentative.
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COMPONENTS : EVALUATOR:
1. sulfur dioxide; SO,; [7446-09-5] Colin L. Young
School of Chemistry,
2. Aromatic hydrocarbons and University of Melbourne,
Parkville, Victoria 3052,
Hydronaphthalenes Australia.
November 1980

CRITICAL EVALUATION:

Hydronaphthalenes

The mole fraction solubility of sulfur dioxide in tetrahydro-
naphthalene given by Gerrard (9) at 293.15 K and 101.3 kPa total pressure
is 0.228 and 0.202 at 303 K and a partial pressure of 101.3 kPa according
to Sano (6), where as Weissenberger and Hadwiger (ll) reported that the
solubility of sulfur dioxide in this compound was too small to be of
consequence., Gerrard's value for decahydronaphthalene is 0.060 at 298.15
K and 101.3 kPa total pressure whereas the value based on Weissenberger
and Hadwiger's primary data is 0.0479 under the same conditions. Sano
(6) obtained a value at 303 K and 101.3 kPa of 0.0431. It is to be
expected that the value for decahydronaphthalene should be much less than
that for the tetrahydro-compound (e¢f. the solubility in cyclohexane which
is much smaller than in benzene). It is therefore suggested that the
data of Weissenberger and Hadwiger should be rejected. Lenoir et al. (12)
gave solubility data at 298 K which, with some approximation, lead to a
mole fraction solubility of sulfur dioxide in decahydronaphthalene of
0.053. In view of the approximation made, this must be regarded as in

good agreement with Gerrard's value.

Turpentine

Gerrard's mole fraction solubility values for pinene (representing
turpentine) are 0.200 at 273 K and 0.110 at 293 K for a total pressure of
101.3 kPa. Weissenberger and Hadwiger's (11l) value of 0.055 for
turpentine at 293 K appears to be unacceptable.

References
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COMPONENTS ORIGINAL MEASUREMENTS:
1. sSulfur dioxide; S50,;; [7446~09~5] Lloyd, S.J.
2. Benzene; CgHg:; [71-43-2] J. Phys. Chem. 1918, 22, 300-302,
VARIABLES: PREPARED BY:
Temperature W. Gerrard.

EXPERIMENTAL VALUES:

T/K Weight of SO, *Speculative values
per dm® of

solution /g. *Mole ratio, SO,/ Comp. (2) *Mole fraction (as

for 1 atm)xS

oF}
303.15 127.5 0.210 0.174
313.15 82.9 0.131 0.115
323.15 60.3 0.093 0.085
333.15 34.0 0.052 0.049

760 mmHg = 1 atm = 101.325 kPa.

* Calculated by compiler by assuming that the volume
of solution is the same as the volume of the component
(2) before absorption of gas.

AUXILIARY INFORMATION

METHOD:/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:

Gas was bubbled through component (2) [ (1) Prepared from concentrated

in a long graduated tube of small sulfuric acid and a saturated
diameter. After equilibrium had been aqueous solution of sodium bisul-
attained at a total pressure of about fite. Dried by sulfuric acid and
1 atm (barometric pressure, 756-760 phosphorus pentoxide.

mmHg) , the volume of the solution
(about 5 cm®) was measured, and the
weight of absorbed sulfur dioxide
was determined by an iodometric
titration.

(2) Distilled, dried by calcium
chloride, and redistilled before
use.

ESTIMATED ERROR:

REFERENCES:
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COMPONENTS ¢ ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0,; [7446-09-5] Horiuti, J.,
Sei. Pap. Inst. Phys. Chem. Res,
2. Benzene; CgHe; [71-43-2] (Jpn.), 1931/32, 17, 125-256.
VARIABLES: PREPARED BY:
Temperature, pressure C. L. Young
EXPERIMENTAL VALUES:
Mole fraction Mole fraction
of of Ostwald
§ sulfur dioxide + sulfur dioxide X
T/K P” /bar in liquid, T/K P’ /bar in liquid, coefficient,
%30, 30, L
298.15 0.1248 0.0000 283.15 0.9749 0.3764 126.4
0.3833 0.0592 288.15 0.9592 0.3107 103.2
0.3921 0.0618 293.15 0.9390 0.2549 84.81
0.6577 0.1247 298.15 0.9136 0.2079 70.01
0.6730 0.1275 303.15 0.8829 0.1722 59.50
0.8842 0.1783 308.15 0.8452 0.1405 50.37
0.9350 0.1910 313.15 0.7999 0.1139 43.01
1.078 0.2252 318.15 0.7457 0.0921 37.25
1.147 0.2401 323.15 0.6806 0.0737 32.63
1.230 0.2605 328,15 0.6062 0.0570 28.28
1.301 0.2796 333.15 0.5172 0.0435 25.36
1.348 0.2909

total pressure.

partial pressure, total pressure = 1 atmosphere = 1.01325 x 10° Pa.
Ostwald coefficient (as = -~ 0, T/K = 298.15) = 60.3.
Henry's law constant, dp/dz (as = + 0, T/K = 298.15) = 3454 mmHg = 4.605 bar.
AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE :

Apparatus consisted of a gas buret,

a solvent reservoir, and an absorp-
tion pipet. Dry gas introduced into
degassed solvent. System mixed
using a magnetic stirrer until
saturation occurred. Care was taken
to prevent solvent vapor from mixing
with gas in the gas buret. Volunme
of gas determined from gas buret
reading; volume of liquid deter-
mined from height of meniscus in

the absorption pipet.

SOURCE AND PURITY OF MATERIALS:

1. Sample obtained from Nippon
Sulphuric Acid Manufacturing Co.
Dried and fractionated several
times.

2. Merck, extra pure sulfur-free
sample refluxed over sodium
amalgam. B. pt. 80.18 °C.

ESTIMATED ERROR:
§T/K +0.1;

§P/bar = +0.001;

Sx $0.001 (estimated by compiler)

REFERENCES ;
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COMPONENTS :
1. Sulfur dioxide; S0,; [7446-09-5]
2. Benzene; CgHg; [71-43-2}

ORIGINAL MEASUREMENTS:
Ipatieff, V.N.; Monroe, G.S.

Ind. Eng. Chem. Anal. Edn. 1942,14,
l166-171.

VARIABLES: PREPARED BY:
Pressure C.L. Young
EXPERIMENTAL VALUES:
*
t/°C T/K Total pressure Solubility Mole fraction
p/atm p/kPa g S0;/100g H,0 of sulfur
dioxide, zg
02
26 299 1.20 1.22 24.7 0.231
26 299 1.75 1.77 37.6 0.314
27 300 2.40 2.43 84.8 0.508
25 298 2.65 2.69 125.5 0.605
*
calculated by compiler.
AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Rotating bomb of 3.5 dm® capacity.
Pressure measured with a Bourdon
gauge and temperature measured with
thermocouple. Samples of liquid
phase analysed by removing sulfur
dioxide by a stream of air and
absorption into potassium hydroxide
solution. Benzene determined
gravimetrically.

SOURCE AND PURITY OF MATERIALS:

1. No details given.

2. Baker C.P, thiophene free sample,

20
n, l.5012.

ESTIMATED ERROR:

ST/K = +0.5; GxSOZ = 5%
(estimated by compiler).

REFERENCES:;




Aromatic compounds 151
[ COMPONENTS ; ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO0,; [7446-09-5]
2, Benzene; CgHe; [71-43-2] Sano, H.
%igggégfg?ene (toluene); CgHs; Nippon Kagaku Zassht
Dimethylbenzene (xylene, mixture 1968, 89, 362-368.
of isomers); CgHie; [1330-20-7]
TARIABLES: PREPARED BY:
C. L. Young
|EXPERIMENTAL VALUES: T/°C = 30 T/K = 303
Vapor pressure of benzene, p° = 0.117 atm
Vapor pressure of methylbenzene), pg = 0.037 atm
Vapor pressure of dimethylbenzene (mixture of isomers), p; = 0.013 atm
Abso;ption Bunsen Bunsen c c.d Mo;e Molg
coefficient, coefficient, coefficient, L ratio fraction
Sa'b o o
Benzene
52.0 53.4 54.2 45.2 0.213 0.176
Methylbenzene
61.8 58.0 59.2 56.2 0.276 0.216
Dimethylbenzene
58,05 53.5 54.1 53.8 0.294 0.227

Determined by flow method.

o o0 U

Calculated by compiler.

P—

Determined by static absorption method.

a =2(1 - p;) where p; is the vapor pressure of solvent.

2 Volume of sulfur dioxide absorbed by unit volume of solvent at
experimental temperature and a total pressure of 1 atmosphere.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Two techniques were used: (a)
Static absorption method and (b)
flow method. Static method con-
Sisted of equilibrating solvent and
Sulfur dioxide in a 50 ml flask and
Measuring the absorption volumetri-
cally. The flow method consists of
Passing sulfur dioxide through a

SOURCE AND PURITY OF MATERIALS:

Micro gas absorption tube and
€Stimating sulfur dioxide by iodo-
Metric titration. The vapor

S0,

1. Purity 99.0-99.8 mole per
cent.
ESTIMATED ERROR:
§T/K = $0.5; dx = 5%

(estimated by compiler).

Measured roughly and were assumed

to be equal to the partial pressure
of the solvent by the authors when
Calculating the Bunsen coefficient.

Pressure of the solvents were REFERENCES :

S0C ~ pu
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Sulfur Dioxide Solubilities

COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO;; Patyi, L.; Furmer, I. E.;
Makranczy, J.; Sadilenko, A. S.;
[7446-09-5] Stepanova, Z. G.; Berengarten,
2. Benzene; Cgds; [71-43-2] M. G.
Zh. Prikl. Khim, 1978, 51, 1296~
1300.
VARIABLES: PREPARED BY:
C. L. Young
EXPERIMENTAL VALUES:
+ Mole fraction of sulfur dioxide
T/K o at a partial pressure of 101.325 kPa
mso:
298.15 62.05 0.2020

t volume of gas (measured

dissolved by one volume

at 101.325 kPa and 273.15 K)
of benzene.

AUXTLIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Volumetric method. Pressure
measured when known amounts of gas
were added, in increments, to a
known amount of liquid in a vessel
of known dimensions. Corrections
were made for the partial pressure
(1).

of solvent. Details in ref.

SOURCE AND PURITY OF MATERIALS:

Purity better than 99 mole per

cent as determined by gas

chromatography.

ESTIMATED ERROR:

§T/K = £0.1; &0 = *4% or less.
REFERENCES ;
1. Bodor, E.; Bor, G. J.; Mohai,
B.; Sipos, G.
Vesapremi. Vegyip. Egy. Koal.
1957, 1, 55.
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. sulfur dioxide; S50,; Benoit, R.L.; Milanova, E.
[7446-09-5]
Can. J. Chem., 1979, 57, 1319-1323
2. Benzene; CgHg; [71-43-2] \
VARIABLES : PREPARED BY:
C.L. Young
EXPERIMENTAL VALUES:
T/K Henry's law constant+
H/atm
298.15 4.51

+
Defined in original as

q = partial pressure of sulfur dioxide

r\

mole fraction of sulfur dioxide

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE ;

Few details given. Pressure measured
Wilth quartz spiral gauge. Partial
Pressure calculated assuming Raoults
aw. Concentration of sulfur dioxide
determined by iodometric titration.
Concentration of sulfur dioxide
fanged from 0.05 to 0.2 mol 17!

SOURCE AND PURITY OF MATERIALS:

1. Anhydrous sample from Canadian
Liquid Air, purity 99.98 mole per
cent.

2, Dried over 4A molecular sieve

ESTIMATED ERROR:

ST/X = +0.1; SH/atm = +4%
(estimated by compiler)

REFERENCES ;
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Sulfur Dioxide Solubilities

COMPONENTS ; ORIGINAL MEASUREMENTS:
1. sSulfur dioxide; SO,; [7446-09-5] Lloyd, Ss.J.
2., Methylbenzene; C7Hg; J. Phys. Chem, 1918, 22,300-302.
[108~88-3]
VARIABLES: PREPARED BY:
W. Gerrard

EXPERIMENTAL VALUES:

of the component (2)
gas.

T/K Weight of SO, *Speculative values
per dm® of
solution /9. *Mole ratio,S0,/Comp. (2) *Mole fraction (as
for 1 atm) Zg0
2
293.15 217.5 0.482 0.325
298.15 170.4 0.354 0.261
303.15 124.4 0.244 0.196
313.15 93.6 0.178 0.151
323.15 77.2 0.145 0.127
333.15 54.7 0.101 0.092
760 mmHg = 1 atm = 101.325 kPa

* Calculated by compiler by assuming that the
volume of solution is the same as the volume

before absorption of

AUXILIARY INFORMATION

METHOD:/APPARATUS/PROCEDURE :

G~s was bubbled through component (2)
in a long graduated tube of small
diameter. After equilibrium had been
attained at a total pressure of about
1 atm (barometric pressure,

756-760 mmHg), the volume of the
solution (about 5 cm?®)was measured,
and the weight of absorbed sulfur
dioxide was determined by an
iodometric titration.

SOURCE AND PURITY OF MATERIALS:

(1) Prepared from concentrated
sulfuric acid and a saturated
aqueous solution of sodium bisul-
fite. Dried by sulfuric acid and
phosphorus pentoxide.

Distilled, dried by calcium
chloride and redistilled before
use.

(2)

ESTIMATED ERROR:

REFERENCES:
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COMPONENTS :

1. Sulfur dioxide; S0,; [7446-09-5]

ORIGINAL MEASUREMENTS:

Gerrard, W.

2. Methylbenzene (toluene); CiHs; J. Appl. Chem. Biotechnol.
(108-88-3] 1972, 22, 623-650.
H
VARIABLES: PREPARED BY:
C. L. Young
EXPERIMENTAL VALUES: .
760 mmHg = 1 atm = 101.325 kPa

T/K Pressure, total Mole ratio *Mole fraction
/mmHg SO, /toluene %30,
273.15 760 1.82 0.646
* calculated by compiler.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Sulfur dioxide was bubbled into a
weighed amount of component (2) in
a bubbler tube as described in
detail, diagram given, in the
original paper. The amount of gas
absorbed at equilibrium and at the
observed temperature and pressure
was weighed. By means of a
manometer assembly, to which the
bubbler tube was attached, the
weight of gas absorbed at
Successively lower pressure was
measured. Eventually the pressure
was reduced to that of the com-
ponent (2). The refractive index,
and the infrared spectrum of the
residue showed it to be essentially
bPure component (2}.

SOURCE AND PURITY OF MATERIALS:

1. Sulfur dioxide was the best
grade contained in a small
cylinder. Its high purity
was attested by the measurement
of vapor pressure from 258 to
268 K.

The best obtainable specimen
was carefully purified and
rigorously attested.

ESTIMATED ERROR:

REFERENCES :
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Sulfur Dioxide Solubilities

COMPONENTS :
1. Sulfur dioxide; S0,;[7446-~09-5]

2. Methylbenzene, (Toluene);C,Hg;

{108-88-3]

ORIGINAL MEASUREMENTS:

Lorimer, J.W.; Smith, B.C.:;
Smith, G.H.

J.C.S8., Faraday I, 1975, 71,2232-50.

VARIABLES:
Temperature, pressure

PREPARED BY:
C.L. Young

EXPERIMENTAL VALUES:

Mole fraction of sulfur dioxide

T/K p/mmHg & p/kPaa' in liquid, in vapor,
%50, ¥so,
227.6 0.42 0.056 0.0000 0.000
7.88 1.051 0.0864 0.952
14.83 1.977 0.1949 0.979
30.19 4,025 0.2879 0.991
43.59 5.812 0.3834 0.995
61.73 8.230 0.5135 0.997
75.19 10.025 0.6031 0.998
81.78 10.903 0.6557 0,999
93.38 12.450 0.7623 0.999
104.17 13.888 0.8812 1.000
116.67 15.555 1.0000 1.000
237.4 0.83 0.111 0.0000 0.000
14.48 1.931 0.0830 0.948
30.55 4,073 0.1850 0.97¢
56.03 7.470 0.2794 0.990
78.34 10.444 0.3625 0.994
110.59 14,744 0.4904 0.997
131.91 17.587 0.5900 0.998
143.80 19.172 0.6369 0.998
166.33 22.176 0.7517 0.999
186.12 24.814 0.8782 0.999
208.43 27.788 1.0000 1.000

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE

Static vapor~liquid equilibrium
apparatus. Total pressure measured
using mercury manometers and
cathetometer. Temperature measured
using a sulfur dioxide vapor
pressure thermometer. Some details
in source, together with activity
coefficients. Vapor compositions
calculated from the total vapor
pressure and liquid composition

using Barker's technique (ref. 1).

SOURCE AND PURITY OF MATERIALS:

No details given

ESTIMATED ERROR:
8T/K = x0.1; dp/kPa =
GxSOz' SySOZ = $1%.

+0.01;

REFERENCES:

1. Barker, J. A.
Aust. J. Chem.
1953, 6, 207.
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COMPONENTS ¢

2. Methylbenzene,
[108-88-3]

1. Sulfur dioxide; S0::

[7746-09~5]

(Toluene); CqHg;

ORIGINAL MEASUREMENTS:

Lorimer, J.W.; Smith, B.C.;

Smith, G.H.

J.C.8. Faraday I, 1975, 71,

2232-50

EXPERIMENTAL VALUES:

Mole fraction of sulfur dioxide

T/K p/mmHg & p/kPa@/®  in liquig, in vapor,
%50, Ys0,
249.8 1.85 0.247 0.0000 0.000
28,82 3.842 0.0762 0.941
65.48 8.730 0.1745 0.977
107.02 14.268 0.2632 0.988
139.74 18.630 0.3248 0.992
202,40 26.984 0.4525 0.995
245,28 32.701 0.5585 0.997
265.84 35.442 0.5947 0.997
306.92 40,919 0.7289 0.998
363.40 48.449 0.8695 0.999
405,40 54.049 1.0000 1.000

8 total pressure.

b

calculated by compiler.
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COMPONENTS ¢ ORIGINAL MEASUREMENTS:
1.8ulfur dioxide; SO0,; [7446~09-5] Gerrard, W.
2.1,3-Dimethylbenzene, (i ~xylene); J. Appl. Chem. Biotechnol. 1972,
CgHios [108-~38~3]
22, 623-650.
VARIABLES: PREPARED BY:
Temperature W. Gerrard
EXPERIMENTAL VALUES:
T/K Pressure, total Mole ratio *Mole fraction
/mmHg S02/Xylene. Too
2

273.15 765 2.15 0.683

283,15 765 0.895 0.472

293.15 765 0.51 0.338

298.15 765 0.40 0.286

760 mmHg = 1 atm = 101.325 kPa.
* Calculated by compiler.
AUXTLIARY INFORMATION

METHOQ/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Sulfur dioxide was bubbled into a 1. Sulfur dioxide was the best
weighed amount of component (2) in a grade contained in a small
bubbler tube as described in detail, cylinder. Its high purity was
diagram given, in the original paper. attested by the measurement of
The amount of gas absorbed at vapor pressure from 258 to 268 K.

equilibrium and at the cbserved
temperature and pressure was weighed.
By means of a manometer assembly, to
which the bubbler tube was attached,
the weight of gas absorbed at success-
ively lower pressure was measured.
Eventually the pressure was reduced

to that of the component (2). The
refractive index, and the infrared ESTIMATED ERROR:
spectrum of the residue showed it to
be essentially pure component (2).

2, The best obtainable specimen was
carefully purified and rigor-
ously attested.

REFERENCES :
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COMPONENTS :
1. sSulfur dioxide; SO,; [7446-09-5]

2. 1,3-Dimethylbenzene, f{mn-xylene);
CgHyo; [108-38-3)

ORIGINAL MEASUREMENTS:

Smith, G.H.

Lorimer, J.W.; Smith, B.C.:

J.C.8. Faraday I, 1975, 71, 2232-50

VARIABLES:

Temperature, pressure

PREPARED BY:

C.L. Young

EXPERIMENTAL VALUES:

Mole fraction of sulfur dioxide

T/K p/mnHg @ p/kPaa’b in liquid, in vapor,
“s0, Ys0,
227.6 0.22 0.029 0.0000 0.000
7.63 1.017 0.0893 0.974
16.04 2.138 0.2020 0.989
23.95 3.193 0.3040 0.994
38.22 5.096 0.3695 0.997
52.36 6.981 0.4704 0.998
67.18 8.957 0.5724 0.999
80.23 10.696 0.6250 0.999
93.14 12,418 0.7595 1.000
105.16 14.020 0.8760 1.000
1l6.67 15.555 1.0000 1.000
237.4 0.35 0.047 0.0000 0.000
14.58 1.944 0.0854 0.978
30.57 4,076 0.1955 0.991
46.76 6.234 0.2962 0.995
67.73 9.030 0.3516 0.997
92.90 12.386 0.4525 0.998
121.07 16.141 0.5565 0.999
134.04 17.871 0.6046 0.999
166.71 22,226 0.7477 1.000
188.58 25.142 0.8725 1.000
209.13 27.882 1.0000 1.000
AUXILTIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Static vapor-liquid equilibrium
apparatus. Total pressure

measured using mercury manometers

and cathetometer. Temperature
measured using a sulfur dioxide vapor
pressure thermometer. Some details
in source, together with activity
coefficients. Vapor compositions
calculated from the total vapor
pressure and liquid composition using
Barker's technique (ref. 1).

SOURCE AND PURITY OF MATERIALS:

No details given.

ESTIMATED ERROR:

1. Barker, J. A.
Aust. J. Chem.
1953, 6, 207.

§T/K = +0.1; 8p/kPa = £0.01;
dxsoz,ﬁysoz = x1%.
REFERENCES :
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Sulfur Dioxide Solubilities

COMPONENTS ¢

CgHio:

1. Sulfur dioxide; S0;:

2., 1,3-Dimethylbenzene,

{108-38-3]

[7446~09-5]

(m-xylene) ;

ORIGINAL MEASUREMENTS :

Lorimer, J.W.; Smith, B.C.:
Smith, G.H.

J.C.8. Faraday I, 1975, 71, 2232-
50.

EXPERIMENTAL VALUES:

a,b

Mole fraction of sulfur dioxide

total pressure.

T/K p/mmHga p/kPa in liquigq, in vapor,
xSOz y302
249.9 0.47 0.063 0.0000 0.000
28.21 3.761 0.0779 0.985
60.19 8.025 0.1826 0.994
92.18 12.290 0.2805 0.996
119.30 15.905 0.3188 0.997
168.48 22.462 0.4163 0.999
222,02 29.600 0,5233 0.999
240.60 32.077 0.5560 0.999
312.50 41,663 0.7195 1.000
363.18 48.420 0.8639 1.000
408.08 54,405 1.0000 1.000
a

b calculated by compiler.
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COMPONENTS :

1. sSulfur dioxide; SO,: [7446~09-5]

ORIGINAL MEASUREMENTS:

Lorimer, J.W.; Smith, B.C.; Smith,
G.H.

2., 1,3,5-Trimethylbenzene, -
(mesitylene); CoHyp; [108-67-8] J.C.S. Faraday I, 1975, 71, 2232-50.
VARIABLES: PREPARED BY:
Temperature, pressure C.L. Young

EXPERIMENTAL VALUES:

a a,b Mole fraction of sulfur dioxide

T/K p/mmig p/kPa in liquid, in vapor,
Yso0, Yso,
227.6 0.17 0.023 0.0000 0.000
6.53 0.871 0.1124 0.977
14.13 1.884 0.1940 0.990
24.29 3.238 0.2956 0.995
38.56 5.141 0.3970 0.998
55.12 7.349 0.4882 0.999
73.35 9.779 0.5903 0.999
86.89 11.584 0.6860 1.000
100.25 13.366 0.7975 1.000
108.69 14.491 0.9012 1.000
116.67 15.555 1.0000 1.000
237.4 0.23 0.031 0.0000 0.000
12.57 l.676 0.1084 0.984
25.30 3.373 0.1880 0.993
46.06 6.141 0.2868 0.997
66.72 8.895 0.3781 0.998
95,21 12.694 0.4682 0.999
127.27 16.968 0.5725 0.999
149.09 19.877 0.6604 1.000
176.06 23.473 0.7845 1.000
195.12 26.014 0.8977 1.000
208.65 27.818 1.0000 1.000

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Static vapor-~liquid eguilibrium
apparatus. Total pressure measured
using mercury manometers and
cathetometer. Temperature measured
using a sulfur dioxide vapor
pressure thermometer. Some details
in source, together with activity
coefficients. Vapor compositions
calculated from the total vapor
pressure and liquid composition
using Barker's technique (ref. 1).

SOURCE AND PURITY OF MATERIALS:

No details given.

ESTIMATED ERROR:

§T/K = +0.1; Sp/kPa = *0.01;
stoz, 6ysoz = *1%.
REFERENCES :

1. Barker, J. A.
Aust. J. Chem.
1953, 6, 207.
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Sulfur Dioxide Solubilities

COMPONENTS

1. Sulfur dioxide; SO;;

[7446-09-5]

2. 1,3,5-Trimethylbenzene,

ORIGINAL MEASUREMENTS:

Lorimer, J.W.; Smith, B.C.;
Smith, G.H.

(mesitylene); CgHj2; [108-67-8] J.C.S. Faraday I, 1975, 71, 2232-50.
EXPERIMENTAL VALUES:
Mole fraction of sulfur dioxide
T/K p/mmHg & p/kPaa'b in liquid, in vapor,
“s0, Y50,
250.0 0.48 0.064 0.0000 0.000
25,29 3.372 0.1004 0.983
50.73 6.763 0.1742 0.992
89.13 11,883 0.2676 0.996
119,25 15.899 0.3403 0.998
170.08 22.675 0.4267 0.999
231.39 30.849 0.5328 0.999
264.15 35,217 0.5987 0.999
334,28 44,567 0.7490 1.000
377.45 50.323 0.8888 1.000
410.55 54,735 1.0000 1.000

2 total pressure,

b calculated by compiler.
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COMPONENTS :
1. sulfur dioxide; S02; [7446-09-5]

2. 1,3,5~-Trimethylbenzene,
(Mesitylene); CoHy2; [526-73-8]

ORIGINAL MEASUREMENTS:

Gerrard, W. "Solubility of Gases
and Liquids,' Plenum Press, New
York, 1976, p.239.

VARIABLES:

PREPARED BY:
Temperature W. Gerrard
EXPERIMENTAL VALUES:
T/K Weight of Weight of SO, Mole ratio Mole fraction
Component (2) absorbed, g S0, /Comp. (2) T,
(Total pressure, 1 atm)

273.15 3.8690 3.5828 1.740 0.635
283.15 3.8690 1.9450 0.944 0.485
293,15 3.8690 1.2539 0.610 0.380

760 mmHg = 1 atm = 101.325 kPa.

AUXILIARY INFORMATION

METHOD:

Sulfur dioxide was bubbled into a
weighed amount of component (2) in

a bubbler tube. The amount of gas
absorbed was determined by re-
weighing the tube. The total
pressure was barometric, very nearly
1 atm. See ref. (1).

SOURCE AND PURITY OF MATERIALS:

1. Sulfur dioxide was the best
grade contained in a small cylind-
er. Its high degree of purity was
attested by the measurement of
vapor pressure from 258-268 K,

2, The best commercial specimen was
purified and attested.

ESTIMATED ERROR:

REFERENCES :
l. Gerrard, W. J. Appl. Chenm,

Biotechnol. 1972, 22,623.
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COMPONENTS :

1. Sulfur dioxide; SO0;;
[7446-09-5]

2. Bis(l-methylethyl)benzene,

ORIGINAL MEASUREMENTS:

Gel'perin, N. I.; Matveev, I. G.;

Bil' shau, K. V.
Zh. Prikl. Khim.

(diisopropylbenzene); Ci2Higj 1958, 31, 1323-1332.
[25321-09-9] —
VARIABLES: PREPARED BY:

W. Gerrard

EXPERIMENTAL VALUES:

760 mmHg = 1 atm = 101.325 kPa

T/K g S0,/100 g *Mole ratio *Mole fraction
Comp. (2) S0, /Comp. (2) xsoz
277.65 26.5 0.672 0.402
298.15 10.7 0.271 0.213
315.15 7.5 0.1¢0 0.160

*
Calculated by compiler.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

The amount of gas absorbed "at normal
pressure" was determined by weighing,
The data
expressed as g S0,/100 g component
(2) were stated to agree to within
1-2% with the data obtained by
titration with 0.1 ¥ potassium

to constant weight.

hydroxide solution to a phenol-
phthalein end-point.

SOURCE AND PURITY OF MATERIALS:

1. Simply referred to as "concen-
trated 100%" sulfur dioxide.

2. Fraction from a cracking plant.

ESTIMATED ERROR:

REFERENCES:
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; 80,; [7446-09-5]| Gel'perin, N. I.; Matveev, I. G.;

2. 1,1'-Methylenebismethylbenzene
(Ditotylmethane);

Bil'shau, K. V.
Zh. Prikl. Khim., 1958, 31, 1323-

CisHig:; (a mixture of o-, m-,
and p~ isomers of constant 1332.
composition); [1335-47-3]

VARIABLES: PREPARED BY:

W. Gerrard

EXPERIMENTAL VALUES:

The original data appear to be for 1 atm.

760 mmHg = 1 atm = 101.325 kPa.
T/K g SO, for 100 g *Mole ratio *Mole fraction
of Comp. (2) 80, /Comp. (2) Zg0
2
277.65 59 1.810 0.644
282.15 45 1.380 0.580
290.65 19.9 0.610 0.379
298.15 14.5 0.445 0.308
307.65 10.8 0.331 0.249
315.15 9.17 0.281 0.220
327.65 5.92 0.182 0.154
333,15 5.19 0.159 0.137
338.15 3.96 0.121 0.108
343.15 3.79 0.116 0.104
348.15 3.27 0.100 0.0912
362.65 2,06 0.0632 0.0594
403.15 1.65 0.0506 0.0482
413.15 0.95 0.0291 0.0283

volume was used.

of SO, in the S80; + air mixture.

Presumably to demonstrate the effect of a change in partial
pressure of 50;, a mixture of air and SO, of stated % SO, by

It appeared to be understood that y/100

was the partial pressure of SO, in atm, y being the % by volume

Data are given below.

AUXTLIARY

INFORMATION

METHOD /APPARATUS /PROCEDURE :

The amount of gas absorbed "at
normal pressure" was determined by
weighing, to constant weight. The
data, expressed as g S0,/100 g
component (2), were stated to agree
to within 1-2% with the data ob-
tained by titration with 0.1 ¥
potassium hydroxide solution to a

phenolphthalein end-point.

SOURCE AND PURITY OF MATERIALS:

1. Simply referred to as "concen-
trated 100%" sulfur dioxide.

From the method of preparation
ditolylmethane was a mixture of
o~, m-, and p- isomers of con-
stant composition, Various
properties such as density,
viscosity, and vapor pressure
were stated.

2.

ESTIMATED ERROR:

REFERENCES ;
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0,; [7446-09-5] Gel'perin, N. I.; Matveev, I. G.;
2. 1,1'-Methylenebismethylbenzene Bil'shau, K. V.
(Ditotylmethane) ; . .
cstu;,? (a mixture of o=, m=, Zh. Prikl. Khim, 1958, 31, 1323-
and p- isomers of constant 1332,
composition); [1335-47-3]
*
T/K Yy Solubility Mole ratio Mole fraction
/(g 805/ z
100 g solvent) 80./solvent S02
276.15 57.75 21.9 0.672 0.402
287.65 14.2 0.436 0.303
298.95 9.14 0.280 0.219
308.75 6.46 0.198 0.165
322.15 4,22 0.129 0.115
347.15 2.32 0.0712 0.0664
276.65 21.00 9.68 0.297 0.229
287.65 5.69 0.175 0.149
298.15 3.8 0.117 0.105
308.75 3.02 0.0926 0.0848
322,75 1.97 0.0604 0.0570
347.75 0.94 0.0288 0.0280
281.65 7.08 2.95 0.0905 0.0830
287.65 1.92 0.0589 0.0556
299.15 1.34 0.0411 0.0395
309.15 0.932 0.0286 0.0278
316.95 0.716 0.0220 0.0215
329.45 0.516 0.0158 0.0156
339.15 0.408 0.0125 0.0124
348.35 0.354 0.0109 0.0107
293.15 1.7 0.385 0.0118 0.0117
298.15 0.32 0.00982 0.0972
308.15 0.180 0.00552 0.00549

*
Calculated by compiler.
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COMPONENTS ¢
l. sulfur dioxide; SO,; [7446-09-5]

ORIGINAL MEASUREMENTS:

Gel'perin, N.I.; Matveev, I.G.:;
Bil'shau, K.V.

It appeared to be understood that

given on continuation sheet.

2. (1-Methylethyl)-1,1”-methylene-
bisbenzene, (Dicumyl- . . _
methane) , ?diisopropyl— Zh. Prikl. Khim. 1958, 31, 1323-1332.
phenylmethane); CioHzu4:;
[25566-92-1]
VARTABLES: PREPARED BRY:
W. Gerrard.
EXPERIMENTAL VALUES: 760 mmHg = 1 atm = 101.325 kPa.
T/K g S0,/100 g *Mole ratio *Mole fraction (Appears to be
component (2) S0, /Comp. (2) 250, for 1 atm)
276.15 35.2 1.389 0.581
277.65 29.2 1.152 0.535
282.15 21.5 0.848 0.459
290.65 13.3 0.525 0.344
298,15 10.8 0.426 0.299
307.65 8.25 0.326 0.246
315.15 7.58 0.299 0.230
327.65 3.87 r 0.153 0.132
338.15 3.54 0.140 0.123
348.15 2.62 0.103 0.0934
362.65 1l.65 0.0651 0.0611

Presumably to demonstate the effect of a change in partial pressure
of S0,, a mixture of air and SO, of stated% SO, by volume was used.

atm of 80, in these mixtures, y being the % S0, by volume.

y/100 was the partial pressure in
Data are

AUXILIARY

——

INFORMATION

METHOD /APPARATUS /PROCEDURE :

The amount of gas absorbed "at
normal pressure" was determined
by weighing, to constant weight.
The data expressed as g S0,/100 g
component (2) were stated to

agree to within 1-2% with the data
obtained by titration with 0.1V
potassium hydroxide solution to a
phenclphthalein end-point.

SOURCE AND PURITY OF MATERIALS:

1. Simply referred to as "concentrat-
ed 100%" sulfur dioxide.

2. From the method of preparation
component (2) was a mixture of
o-, m— and p- isomers of constant
composition.

ESTIMATED ERROR:

REFERENCES ;
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Sulfur Dioxide Solubilities

COMPONENTS ¢

CioH2uy

1. Sulfur dioxide;

bisbenzene,
(diisopropyl-phenylmethane) ;

[25566-92-1]

S02;

[7446-09-5]

2, (l1-Methylethyl)-1,1"-methylene-
(Dicumylmethane) ,

ORIGINAL MEASUREMENTS:

Gel'perin, N.I.; Matveev, I.G.;
Bil'shau, K.V.

Zh. Prikl. Khim. 1958, 31,1323-1332

EXPERIMENTAL VALUES:

760 mmHg = 1 atm = 101.325 kPa.

T/K y Solubility Mole ratio* Mole fraction®*
/ (gS02/100g S0,/Solvent Zgq
solvent) 2
276.15 57.75 14.9 0.588 0.370
287.65 10.8 0.426 0.299
298.95 6.62 0.261 0.207
308.75 4,77 0.188 0.158
322.15 3.18 0.125 0.112
347.15 1.80 0.0710 0.0663
276.65 21.00 6.95 0.274 0.215
287.95 4,74 0.187 0.158
298.15 3.11 0.123 0.109
308.75 2.21 0.0872 0.0802
322.75 1.46 0.0576 0.0550
347.75 0.70 0.0276 0.0269
28l.65 7.08 2.17 0.0856 0.0789
287.65 1.55 0.0612 0.0576
299.15 1.058 0.0417 0.0401
309.15 0.721 0.0284 0.0277
316.95 0.589 0.0232 0.0227
329.45 0.393 0.0155 0.0153
339.15 0.328 0.0129 0.0128
348.35 0.275 0.0109 0.0107
293.45 1.7 0.321 0.0127 0.0125
298.15 0.26 0.0103 0.0102
308.15 0.119 0.0047 0.0047

* Calculated by compiler.
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COMPONENTS :

1. Sulfur dioxide; S0,; [7446-09~5]

2, Pinene; CioHie:
specified, used
turpentine) .

(isomer not
as representing

ORIGINAL MEASUREMENTS:

Gerrard, W.
Liquids,”
1976, p. 239.

"Solubility of Gases and
Plenum Press, New York,

VARIABLES:

Temperature

PREPARED BY:

W. Gerrard.

EXPERIMENTAL VALUES:

Sulfur dioxide was bubbled into

a weighed amount of component (2)

in a bubbler tube. The amount of
gas absorbed was determined by re-
weighing the tube. The total
pressure was barometric, very nearly
1 atm. See ref., (1).

T/K Weight of Weight of SO, Mole ratio Mole fraction
Pinene g. absorbed,g S02 /Pinene T,
(Total Pressure, 1 atm)
273.15 3.4166 0.4009 0.250 0.200
293.15 3.4166 0.2201 0.124 0.110
760 mmHg = 1 atm = 101.325 kPa.
—_—
AUXILIARY INFORMATION
METHOD:

SOURCE AND PURITY OF MATERIALS:

1. Sulfur dioxide was the best grade
contained in a small cylinder. Its
high degree of purity was attested
by the measurement of vapor
pressure from 258-268 K.

The best commercial specimen was
purified and attested.

ESTIMATED ERROR:

REFERENCES :

1. Gerrard, W. J. 4ppl. Chem.
Bioteehnol., 1972, 22, 623
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COMPONENTS ¢
1, Sulfur dioxide; S0;; [7446-09-5]

2. Terpentin

ORIGINAL MEASUREMENTS:
Weissenberger, G.; Hadwiger, H.

Z. Angew. Chem. 1927, 40,734-736.

VARIABLES:

PREPARED BY:

W. Gerrard

EXPERIMENTAL VALUES:

*
« Based on pinene.

T/K Volume of Volume of S0, *Mole ratio *Mole fraction
compogent(Z) absorbed,/cm® S0,/Comp. (2) %30,
/em (pressure assumed to be baro-
metric).
*
293 1 8.3 x0.056 0.053

* Calculated by compiler

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE :

Used an absorption vessel of 200cm?®

capacity, and a vessel with a two-
way tap.

Simply stated that the absorption-
meter was like that used by Manchot,
but the reference was not cited,
probably ref, (1).

SOURCE AND PURITY OF MATERIALS:

No details given.

ESTIMATED ERROR:

REFERENCES ;
l. Manchot, W. Z. anorg. Chem.

1924, 141, 38,




Aromatic compounds

M

COMPONENTS

1. Sulfur dioxide; S0,; [7446-09-5]

2. Hydroterpin.

ORIGINAL MEASUREMENTS:

Weissenberger, G.; Hadwiger, H.
Z, angew, Chem. 1927, 40,734-736.

VARIABLES:

PREPARED BY:

W. Gerrard

EXPERIMENTAL VALUES:

Volume of S0, *Mole ratio *Mole fraction
absorbed, /cm®  S0,/Comp. (2) 230,

(pressure assumed to be barometric)

Volume of
component
(2) /cm?®

T/K

0.108 0.097

293.15 1 14.3 %

* Calculated by compiler

"Hydroterpin" was stated to be obtained by the
hydrogenation of "Terpentinol" In Chem. Abs.
21,3052, the compound is named hydroterpinol.

**

The authors state that 1 g has a volume of 1.133cm®.
The mole ratio given above is based on an assumed
molar weight of 154, the assumed formula being C;oH:1.0.

———

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Used an absorption vessel of 200cm’ No details given.
Capacity, and a vessel with a two-
way tap.

Simply stated that the absorptiomet-
er was like that used by Manchot,
but the reference was not cited,
Probably ref. (1).

ESTIMATED ERROR:

REFERENCES;

1. Manchot, W. 2. anorg. Chem. 1924,
141, 38.




172 Sulfur Dioxide Solubilities

COMPONENTS

1. Sulfur dioxide; 80,; [7446-09-5
2. Kerosene (petroleum, boiling

range unspecified).

ORIGINAL MEASUREMENTS:
] Yuferev, R.F.; Maluigin, P.V.

Z. Chim. Prom. 1930, 7, 553-555

VARIABLES:
Temperature

PREPARED BY:
W. Gerrard

EXPERIMENTAL VALUES:

T/K Weight of SO, per Volume of SO, per * Mole fraction,
cm® of solvent g cm® of solvent cm? xsoz,approximate,
based on an assumed
molecular weight of
200, and a density
of 0.7 for the
solvent.
273.15 0.0771 26.98 0.256
292.15 0.0439 15.36 0.164
Kerosene saturated with water
273.15 0.0801 28.03
292.15 0.04472 15.65

*Calculated by compiler.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Sulfur dioxide was passed through
the kerosene (5 cm®) until
saturation was reached. The

whole was then transferred to an
aqueous solution of I, + KI. The
formed sulfuric acid was determined
gravimetrically. The pressure was
probably barometric.

SOURCE AND PURITY OF MATERIALS:

1. Sulfur dioxide was dried by
sulfuric acid.

2. Kerosene was dried over
sodium, and, without distill-
ation, was stored over sodium.

ESTIMATED ERROR:

REFERENCES ;
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COMPONENTS : ORIGINAL MEASUREMENTS:

1. Sulfur dioxide; SO,; [7446-09-5] |[Sobolev, I.A,; Kukarin, V.A.;
Dzhagatspanyan, R.V.; Kosorotov, V.I.;

2, Soft paraffin (see note). Zogorets, P.A.; Popov, A.I.
Xhim. Prom. 1970, 46, 668-70.

VARIABLES: PREPARED BY:
Temperature C.L. Young

EXPERIMENTAL VALUES:

T/K SolubilitY*, s
/mol 1~

303.15 0.15

313.15 0.128

323.15 0.115

333.15 0.0937

* at atmospheric pressure (authors claim linear relationship
between pressure and solubility up to 1 atmosphere partial
pressure of S0,)

ln § = 690/(T/K) - 5.98 (where S is in units of mol 1-‘atm=!)

—
AUXILIARY INFORMATION
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Bubbler method. Samples of. 1. Purity at least 95 mole per
saturated liquid taken and added cent.

to sodium hydroxide solution and
then excess alkali back titrated.

NOTE: Mixture of C;2~Cz2 hydro-
carbons (86.7% normal paraffins,
11.3% branched paraffins, 0.4%
aromatic and 1.6% naphthenic hydro-
Ccarbons) .

ESTIMATED ERROR:
ST/K = #0,1; S8(Solubility) = 2%

(estimated by compiler).

REFERENCES :




174 Sulfur Dioxide Solubilities

COMPONENTS @ EVALUATOR:

1. Sulfur dioxide; SO,; [7446-09-5] Colin L. Young,
School of Chemistry,

2. Methanol; CH,0; [67-56-1] University of Melbourne,
Parkville, Victoria, 3052
AUSTRALIA
June, 1981

CRITICAL EVALUATION:

The data of Lobry de Bruyn (1) and that of Gerrard (2) are in reasonable
agreement and are deemed acceptable. These data are for a total pressure
of 1 atmosphere. The vapor pressures of pure methanol are 29.6 mmHg

(273 K) 54.7 mmHg (283 K) 96.0 mmHg (293. K} 160.0 (303 K) 260.5 mmHg
(313 K). Obviously as the temperature increases there will be an increas-
ingly important difference between the mole fraction at 1 atmosphere
total pressure and 1 atmosphere partial pressure. Bekarek and Hala (3)
give their data as mole fractions in gas and liquid phases for a series
of total pressures, these being considerable less than 1 atmoshpere.

It is possible to calculate so called Henxy's constants from these data
{(see Table 1) by assuming the partial pressure of methanol in the vapor
phase is equal to the vapor pressure of pure methanol times the mole
fraction in the liquid phase. From inspection of Table 1 it is immediat-
ely apparent that in the present situation these vary and there is not

a linear relationship between partial pressure and mole fraction of gas
dissolved in the liquid.

Table 1. Henry's law constants calculated from the data of Bekarek and

Hala (3)
-1 -1
T/K p/mmHg x502 ySOz H/atm H™'/atm
293.2 101.40 0.0043 0.0508 1.580 0.634
136.20 0.0314 0.3100 1.769 0.565
303.2 169.40 0.0050 0.0542 2.416 0.414
294.30 0.0619 0.,4370 2.734 0.366
313.2 278.60 0.0058 0.0567 3.641 0.275
418.70 0.0518 0.3990 4,144 0.236

Tokunaga (4) reported data for pure water, pure methanol and mixtures

of these, as grams of sulfur dioxide "per 1009 of solution (solute gas
free) at 1 atm. partial pressure". The evaluator has calculated the
mole fractions for 1 atm partial pressure as follows: 283.15K (0.397);
293.15K (0.301); 303.15 (0.223); 313.15K (0.169). There is fair agree-
ment of these data for a partial pressure of 1 atmosphere with those

of Lobry de Bruyn (1) and Gerrard (2) at 283.15 XK for a total pressure

of 1 atmosphere. The increasing difference between partial and total
pressure causes the two lines to diverge more and more as the temperature
increases. The datum of Sano and Nakamoto (5) is considerably smaller
than those of Gerrard (2) and Lobry de Bruyn (1) and is classified as
doubtful.

REFERENCES:

1. Lobry de Bruyn, C.A. Ree. Trav. Chim. 1892,11,112.

2. Gerrard, W. J. Appl. Chem. Biotechnol. 1872,22,623.

3. Bekarek, V.; Hala, E. Coll. Czech. Chem. Comm.1968 33,2598,
4. Tokunaga, J. J. Chem. Eng. Data. 1974,19,162,

5. Sano, H.; Nakamoto, Y. Nippon Kagaku Zasshi 1968, 89, 369.

|




Primary alcohols 175
COMPONENTS : ORIGINAL MEASUREMENTS:
2. Methanol; CH,O; [67-56-11] (a) Ree.Trav.Chim. 1892, 11,
112-157.
(b) Z.Phys. Chem, 1892, 10,
782-789.
VARIABLES : PREPARED BY:
W. Gerrard.
EXPERIMENTAL VALUES:
T/K Weight Mole ratio, *Mole ratio Mole fraction*
%, S02 ROH/S0, S0, /ROH TS
2
Ref. (a) 273.15 71.1 0.81 1.23 0.552
280.15 59.9 1.33 0.747 0.428
285.45 52,2 1.83 0.546 0.353
290.95 44 2.55 0.393 0.282
299,15 31.7 4.25 0.232 0.188
Ref. (b) 273.15 247 g S80,/100 g CH;0H 1.235 0.553
299.15 47 g S0,/100 g CH;3;0H 0.235 0.190
(The primary data for the expression in (b) were probably
the same as in (a).)
* Calculated by compiler, from wt %.
Total pressure = atmospheric pressure.

AUXILIARY INFORMATION ™

METHOD /APPARATUS /PROCEDURE :

The dry gas was passed into a
wWeighed amount of methanol in a
bulb of 2-3 cm?® capacity until
equilibrium had been reached at
the observed temperature and at
4 total pressure (barometric,
760~770 mmHg). The bulb was
Sealed "a la lampe", and weighed.
A titration was also mentioned,
ut the statement is vague.

1.

SOURCE AND PURITY OF MATERIALS:

Simply stated that the dry
gas was used.

It was stated that the pure
alcohol was used.

ESTIMATED ERROR:

REFERENCES:

SDC - ¢




176 Sulfur Dioxide Solubilities
COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; 80,; [7446-09-5]
2. Methanol; CH,0; [67-56-1] Sano, H.; Nakamoto, Y.
Ethanol; C:H¢0; [64-17-5]} Nippon Kagaku Zasshi
1968, 89, 369~373.
VARIABLES : PREPARED BY:
C. L. Young
EXPERIMENTAL VALUES:
T/°C = 30 T/K = 303
Vapor pressure of methanol = 0.125 atm
Vapor pressure of ethanol = 0.069 atm
Absorption Bunsen Bunsen c c.d Mo;e Molg
coefficient, coefficient, coefficient, - ratio fraction
Sa’b o o
Methanol
116.2 122.1 124.5 99.9 0.241 0.194
Ethanol
88.1 85.9 84.0 75.9 0.227 0.185

experimental temperature and a

Q

Determined by flow method.

o

€ calculated by compiler.

8 VYolume of sulfur dioxide absorbed by unit volume of solvent at

total pressure of 1 atmosphere.

b Determined by static absorption method.

(1 - p;) where p; is the vapor pressure of solvent.

AUXILIARY

INFORMATION

METHOD /APPARATUS /PROCEDURE :

(2)

static absorption method and (b)
flow method.
sisted of equilibrating solvent and

Two techniques were used:
Static method con-

sulfur dioxide in a 50 ml flask and
measuring the absorption volumetri-
cally. The flow method consists of
passing sulfur dioxide through a
micro gas absorption tube and
estimating sulfur dioxide by iodo~
metric titration. The vapor
pressure of the solvents were
measured roughly and were assumed
to be equal to the partial pressure
of the solvent by the authors when

calculating the Bunsen coefficient.

SOURCE AND PURITY OF MATERIALS:

1. Purity 99.0-99.8 mole per

cent.

ESTIMATED ERROR:
ST/K $0.5;

6xSOZ
(estimated by compiler).

5%

REFERENCES :
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COMPONENTS ¢ ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO,; [7446-09-5] Bekarek, V.; Hala, E.
Coll., Czech. Chem. Comm. 1968,
2. Methanol; CH40; [67-56-1] 33, 2598-2607.
VARIABLES: PREPARED BY:
Temperature, pressure C.L. Young

EXPERIMENTAL VALUES:

Mole fraction of sulfur dioxide

+ +
T/K P/Torr P/kPa in liquid, in gas,
“50, Yso0,
293.2 101.40 13.519 0.0043 0.0508
109.10 14,545 0.0111 0.1230
113.50 15.132 0.0144 0.1570
136.20 18.159 0.0314 0.3100
303.2 169.40 22.585 0.0050 0.0542
182.6 24,34 0.0118 0.1230
183.00 24.398 0.0122 0.1260
186.00 24,798 0.0135 0.1390
208.6 27.81 0.0248 0.239
234,20 31.224 0.0375 0.3310
294,30 39.237 0.0619 0.4370
313.2 278.60 37.144 0.0058 0.0576
298.30 39.770 0.0134 0.1280
300.80 40.103 0.0139 0.1320
344.50 45,930 0.0288 0.2480
418,70 55.822 0.0518 0.3990
+
Total pressure
760 Torr = 760 mmHg = 1 atm = 101,325 kPa

P—

AUXILIARY INFORMATION -

METHOD /APPARATUS /PROCEDURE :

A modified Gillespie still was used.
Sulfur dioxide in liquid and gaseous
Phases estimated by iodometric
titration., A small bulb containing
a4 sample of the solution (0.5 -19g)
Was broken in a solution of iodine
and potassium iodide. Details in
Source and ref, (1), Same data given
in ref, (2).

SOURCE AND PURITY OF MATERIALS:

1. Dried with sulfuric acid and
phosphorus pentoxide.
2. Analytical grade, fractionally

distilled; d3, = 0.7915.

ESTIMATED ERROR:
§T/K = £0.1; 6P/kPa = *0.1l%

Sagp, 1 S¥gg, = t0.5%.

(estimated by compiler.

REFERENCES:;

1. Dvorak, K.; Boublik, T.
Coll. Czech. Chem. Comm. 1963,
28,1252,

Bekarek, V.,
Czech. Chem.
2608,

2. Hala, E. Coll.

Comm. 1968, 33,




178 Sulfur Dioxide Solubilities

COMPONENTS ¢ ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0,; [7446-09-5] Bekarek, V.
2. Methanol; CH4O; [67-56-1] Coll. Czech. Chem. Comm. 1968, 33,
3. 2-Propancne (Acetone); C3iHgO; 2608-2615.
[67-64-1]
VARIABLES : PREPARED BY:
Temperature, pressure C.L. Young

EXPERIMENTAL VALUES:

Mole fractions

in liquid in gas

T/K p/Torr p/kPa %50, L HeO Ys0, Ye, 00

293.2 161.80 21.572 0.0407 0.1500 0.2330 0.2380
174.20 23.225 0.0547 0.1050 0.3450 0.1640

198.70 26.491 0.0732 0.3600 0.2670 0.3880

206.00 27.464 0.0797 0.2010 0.3840 0.2390

222.30 29.638 0.0918 0.0942 0.5216 0.1090

245.70 32.757 0.1410 0.5790 0.3960 0.4460

303.2 278.00 37.064 0.0449 0.2620 0.1880 0.3300
264.70 35.290 0.0457 0.0975 0.2950 0.1550

268.80 35.837 0.0462 0.1570 0.2510 0.2260

311.60 41.543 0.0722 0.2120 0.3330 0.2510

316.50 42.197 0.0737 0.1280 0.4100 0.1600

335.70 44.756 0.0930 0.4190 0.3010 0.3950

403.20 53.756 0.1620 0.5900 0.4340 0.4180

313.2 390.20 52.022 0.0348 0.1440 0.1930 0.2160
390.20 52.022 0.0590 0.1920 0.2800 0.2430

452.50 60.328 0.0579 0.3140 0.2200 0.3560

533.00 71.060 0.0915 0.1420 0.4520 0.1510

524.10 69.874 0.1020 0.4190 0.3200 0.3660

583.50 77.794 0.1190 0.2440 0.4600 0.2110

634.20 84.553 0.1800 0.6020 0.4690 0.4150

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE :

A modified Gillespie still was used.
svifur dioxide in liquid and gaseous
phases estimated by iodometric
titration. Details in source and
ref, (1).

To determine the acetone concen-
tration a bulb containing (0.5 - 1.0q)
of mixture was broken in a solution
containing iodine just sufficient to
convert sulfur dioxide to sulfuric
acid. Acetone was then determined

by Messinger's method (ref. (2))

SOURCE AND PURITY OF MATERIALS:

l. Dried with sulfuric acid and
phosphorus pentoxide.

2. Analytical grade, fractionally
distilled; d%, = 0.7915.

3. Analytical grade, fractionally
distilled; di, = 0.7902.

ESTIMATED ERROR:
§T/K = +0.1; 8p/kPa = +0.1%;

250, ' $%c,u,0" $¥s0,’ S¥esneo T
+1%. (estimated by compiler).

REFERENCES ;
1. Dvorak, K.; Boublik, T.

Coll. Czech. Chem. Comm. 1963,
28, 1252.
2. Goodwin, L.F.; J. 4m. Chem. Soc.,

1920, 42, 39,
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COMPONENTS : ORIGINAL MEASUREMENTS:
l. Sulfur dioxide; S0,; [7446-09-5] Bekarek, V.
2. Methanol; CH,O; [67-56-1] Coll. Czech. Chem. Comm. 1968,
33, 2608-2619
3. Acetic acid, methyl ester
(Methyl acetate); C3HgO;;
[79-20-9]
VARIABLES: PREPARED BY:
Temperature, pressure C.L. Young
EXPERIMENTAL VALUES: Mole fractions
T/K p/Torr p/kPa in liguid in gas
%50, Zo4HeO0, ¥s0, Yc3He0,
293.2 131.00 17.465 0.0130 0.0544 0.1070 0.2000
134.80 17.972 0.0144 0.0591 0.1130 0.2100
153.00 20.398 0.0245 0.0939 0.1630 0.2620
148.00 19,732 0.0249 0.0685 0.1850 0.2230
158.80 21.172 0.0107 0.1970 0.0552 0.4300
160.60 21.412 0.0390 0.0572 0.2870 0.1640
181.10 24.145 0.0448 0.1570 0.2420 0.3070
223.80 29.838 0.0853 0.2660 0.3530 0.3290
303.2 222,10 29.611 0.0162 0.0653 0.1210 0.2060
234.10 31.211 0.0112 0.1170 0.0693 0.3100
228.00 30.397 0.0173 0.0696 0.1230 0.2160
246.60 32.877 0.0300 0.0747 0.2060 0.2040
260.60 34,744 0 0306 0.1170 0.1820 0.2650
269.50 35.930 0.0447 0.0594 0.3080 0.1540
306.50 40.863 0.0547 0.1820 0.2650 0.3150
368.30 49,103 0.0936 0.2140 0.3960 0.2610
313.2 358.90 47.849 0.0123 0.0960 0.0802 0.2540
367.70 49,023 0.0207 0.0799 0.1360 0.2130
357.00 47.596 0.0210 0.0847 0.1350 0.2200
399.40 53.249 0.0358 0.0692 0.2350 0.1740
428.10 57.075 0.0374 0.1410 0.2010 0.2580
440.50 58.729 0.0521 0.0573 0.3360 0.1170
508.30 67.768 0.0699 0.2320 0.2900 0.3100
597.10 79.607 0.1080 0.1870 0.4450 0.2110
AUXILIARY INFORMATION ™~
METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
A modifjed Gillespie still was used. |[L. Dried with sulfuric acid and
Sﬁlfur dioxide in liguid and gaseous phosphorus pentoxide.
Phases estimated by iodometric .
titration. Details in source and 2. Analytical grade, fractionally
;ef' (1). . distilled, di, = 0.7915.
O determine the concentration o
Methyl acetate, a bulb containing a 3. Adgeg Fg 5 pgrfcent.aceiic
Sample of saturated solution was g? y.ii 2 an ractionally
broken in a known amount of sodium istilled.
hydroxide soln., heated to hydrolyse
he ester, sulfur dioxide oxidised
to sulfuric acid and the excess
alkali was back titrated ESTIMATED ERROR:
8T/K = +0.1; Sp/kPa = 0.1%. sto ,
2
st3H502' aySOQI dyC3H302=tl%
(estimated by compiler).
REFERENCES ;
1. Dvorak, K.; Boublik, T.
Coll. Czech. Chem. Comm. 1963, 28,
1252,
\




180 Sulfur Dioxide Solubilities

COMPONENTS ¢ ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0;; [7446-09-5] Gerrard, W.
2. Methanol; CH40; [67-56-1] J. Appl. Chem. Biotechnol.
1972, 22, 623-650.
VARIABLES: PREPARED BY:
Temperature C. L. Young
EXPERIMENTAL VALUES:
s * 0]
T/K P/kPa Mole ratio Molexfractlon
S0, /CH,O SO,
273.15 101.3 1.23 0.581
283.15 0.620 0.383
293.15 0.355 0.262
298.15 0.27 0.21

*
Calculated by compiler.

P is the total pressure.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Sulfur dioxide was bubbled into a
weighed amount of component 2 in a
bubbler tube as described in detail,
diagram given, in the original paper.
The amount of gas absorbed at
equilibrium and at the observed
temperature and pressure was weighed.
By means of a manometer assembly, to
which the bubbler tube was attached,
the weight of gas absorbed at
successively lower pressure was
measured. Eventually the pressure

SOURCE AND PURITY OF MATERIALS:

1. sulfur dioxide was the best
grade contained in a small
cylinder. Its high purity
was attested by the measurement
of vapor pressure from 258 to
268 K.

2. The best obtainable specimen
was carefully purified and
rigorously attested.

was reduced to that of the component
2. The refractive index, and the
infrared spectrum of the residue
showed it to be essentially pure
component 2.

ESTIMATED ERROR:

REFERENCES:;

[ —
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COMPONENTS : EVALUATOR:

1. Sulfur dioxide; SO,; [7446-09-5] Colin L. Young

School of Chemistry,

2. Ethanol; C;HgO; [64-17-5] University of Melbourne
Parkville, Victoria, 3052
AUSTRALIA

June, 1981

CRITICAL EVALUATION:

The mole fraction values based on the data of Carius (1), Lobry de

Bruyn (2) and Gerrard (3) are for a total pressure of 1 atmosphere. It
is again important to distinguish between measurements reported for a
total pressure of 1 atmosphere and a partial pressure of 1 atmosphere
particularly at the higher temperatures. The vapor pressure of pure
ethanol are 12.2 mmHg (273K); 23.8 mmHg (283K); 44.0 mmHg (293K) 78.1 mmig
(303K) and 133.5 mmHg (313K). The data of Tokunaga (4) are for a

partial pressure of 1 atm. There is fair agreement between the data

of Tokunaga (4) and the above three sets of data at 273 to 283 K. The
data of Barclay and Butler (5) are for low partial pressures of sulfur
dioxide. These data cannot be extrapolated up to 1 atmosphere pressure
because there is not a linear relationship between pressure and mole
fraction i.e. Henry's law is not obeyed up to 1 atmosphere. This point
is also obvious when the data of Nitta et al (6) are considered. These
workers studied the mixture over the whole composition range at 293.15K.
The data of Yuferev and Maluigin (7) are in reasonable agreement with

the data from references (1), (2), (3), (4) and (6) if it is assumed the
mole fraction solubility refers to 101.3kPa total pressure. The data

of Nitta et al (6) are thought to be most reliable at 293.15K whereas
those of Gerrard (3) are the most reliable at the lower temperatures. .
The data of de Saussure (8) are of historical interest only. The mole
fraction solubility of Sano and Nakamoto (9) is slightly smaller than the
value obtained by extrapolation of the data of Gerrard (3) to 303 K.

REFERENCES:
1. carius, L. Annalen, 1855,94,129.

2. Lobry de Bruyn, C.A. Rec. Trav. Chim. 1892,11,112 and Z. Phys.
Chem. 1892,10,782.

3. Gerrard, W. J. Appl. Chem. Biotechnol. 1972,22,623.

4. Tokunaga, J. J. Chem. Eng. Data. 1974,19,162.

5. Barclay, I.M.; Butler, J.A.V.; Trans Faraday Soc. 1938.34,1445

6. Nitta, T.; Itami, J.; Katayama, T.; J. Chem. Engng. Japan. 1973,6,303.
7. Yuferev, R.F.; Maluigan, P.V. Z. Chim. Prom. 1930,7,553.

8. de saussure, T. Gilbert's Annalen der Physik. 1814,47,113. Annals
of Phil, 1815,6,241.

9. sano, H.; Nakamoto, Y. Nippon Kagaku Zasshi 1968, 89, 369,




182 Sulfur Dioxide Solubilities

COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0,; [7446-09-5) { Carius, L. 4nnalen, 1855, 94,129-166

2. Ethanol: C;HgO; [64~17-5]

VARTABLES: PREPARED BY:
W. Gerrard.

EXPERIMENTAL VALUES: 7g0 mmHg = 1 atm = 101.325 kPa

Absorption coefficient, Ab.Coef., is the volume of sulfur dioxide absorbed
by 1 volume of ethanol or solution at a total pressure of 1 atm. The Ab.
coef. refers to the volume of gas after adjustment to 273.15 K. To convert
the Ab.coef. into the mole ratio, M.R., the molar volume of sulfur dioxide
was taken to be 21887 cm® at 273.15 K and 1 atm, based on the published
density of the gas at 273.15 K and 1 atm. The density of ethanol at the
stated temperature was that cited by Timmermans (l). Carius gave a table
showing the Ab.Coef. for a saturated solution; the data are combined in the
table given here. Carius also gave a table showing density of the solution
at a stated temperature, shown below.

T/K  Ab.Coef. Ab.Coef.m®/m?® * M.R. *Mole T/K Density of
m?®/m? (soln) (ethanol) SO./EtOH fraction saturated
bso solution
2 g/cm?®
276.35 188.34 276.76 0.720 0.419 277.15 1.0622
278.95 170.67 239.66 0.625 0.385 284.75 0.9880
284.15 135.48 176.93 0.464 0.317 289.15 0.9527
287.15 120.00 149.98 0.395 0.283 293.25 0.9402
290,15 106.03 129.33 0.342 0.255 296.65 0.9282
293.15  96.34 114,50 0.304  0.233 *calculated by
297.55 84.03 97.43 0.260 0.206 compiler.

Carius plotted the Ab.coef.(volume of saturated solution) vs temperature,
and read off values for each degree from 273 to 298 K, These were tabulated
and attached to a smoothing equation. From the densities of the saturated
solutions, a table showing the Ab.coef. for the volume of alcohol itself
was constructed. Again, from a plot of Ab.coef.(ethanol) vs temperature,a
table showing the value at each degree was given, and accompanied by a
smoothing equation which is not correct.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE ; SOURCE AND PURITY OF MATERIALS:

The amount of sulfur dioxide absorbed|l. Sulfur dioxide was stated to be
was determined by iodometry. The dry.

Bunsen absorptiometer was mentioned. .
p one 2. Ethanol was water free, density

06.792 g/cm® at 293 K.

ESTIMATED ERROR:

REFERENCES :

1. Timmermans, J. "Physico-chemical
Conetants of Pure Organiec
Compounds, " Elsevier, New York,
1950,
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO,; [7446-09-5]|Lobry de Bruyn, C.A.
2. Ethanol; C,Hz0: [64-17-5] (a) Ree. Trav. Chim. 1892, 11,
112-157.
(b) Z. Phys. Chem. 1892, 10, 782-789.
VARIABLES: PREPARED BY:
W. Gerrard.
EXPERIMENTAL VALUES:
T/K Weight Mole ratio *Mole ratio Mole fraction*
% S0, ROH / SO, S0, /ROH xSO
2
Ref. (a) 273.15 53.3 1.21 0.827 0.453
280.15 45 1.70 0.588 0.37¢0
285.45 39.9 2.09 0.477 0.323
291.35 32.8 2.85 0.351 0.260
299.15 24.4 4.31 0.232 0.188
Ref. (b) 273.15 115 g SO, / 100 g ROH 0.827 0.453
299,15 32.3g S0,/ 100 g ROH 0.232 0.188

(The primary data for expres
as in (a).)

* Calculated by compiler.

Total pressure atmospheric

sion (b) were probably the same

pressure.

AUXILIARY

INFORMATION -~

METHOD /APPARATUS /PROCEDURE :

The dry gas was passed into a weighed
amount of ethanol in a bulb of

2-3 cm® capacity until equilibrium
had been reached at the observed
temperature, and at a total pressure,
barometric, 760-770 mmHg. The bulb
was sealed "a la lampe," and weighed.
A titration was mentioned, but the
Statement is vague.

SOURCE AND PURITY OF MATERIALS:

1. Simply stated that the dry gas
was used.

2, Probably purified.

ESTIMATED ERROR:

REFERENCES:

SDC < oy
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO;; Yuferev, R.F.; Maluigin, P.V.
(7446-09-5] Z. Chim. Prom. 1930, 7, 553-555.
2. Ethanol; C;HgO; [64~1705]
VARIABLES: PREPARED BY:
Temperature W. Gerrard

EXPERIMENTAL VALUES:

T/K Veight of SO, per Volume of SO, per *Mole ratio Mole '
cm?® of solvent g. cm® of solvent cm 50, /ethanol fraction
%30,

273.15 0.9528 333.48 0.851 0.461
292.65 0.3036 106.26 0.276 0.216
"Wet" ethanol
273.15 0.9758 341.53
292.65 0.3066 107.31

* Calculated by compiler.

AUXTLIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Sulfur dioxide was passed into 5 cm?
of liquid (component 2) until
saturated. The whole solution was

containing an aqueous solution of
I, + KI. The sulfuric acid formed
was determined gravimetrically.
The total pressure was presumably
1 atm; but this was not stated.

then transferred to a stoppered flask|2.

SOURCE AND PURITY OF MATERIALS:

1. Sulfur dioxide dried by sulfuric
acid.

Hgated over calcium oxide,
distilled, and stored over
pulverized calcium.

("Wet" ethanol was ethanol
dried over calcium oxide, but
not distilled.)

ESTIMATED ERROR:

REFERENCES ;
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COMPONENTS ¢ ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0,; [7446-09-5] Barclay, I.M.; Butler, J.A.V.;
2. Ethanol; CyHz0; [64-17-5] Trans. Faraday. Soc., 1938,34,1445-
1454,
VARIABLES:

PREPARED BY:

W. Gerrard

EXPERIMENTAL VALUES:

T/K pPreSS;;Sé Molexfractlon psoz/xsoz

SOz f SOZ Iang*

298.15 4,731 0.002223 2129
4,699 0.002206 2130

308.15 6.85 0.002259 3035
6.74 0.002224 3029
760 mmHg = 1 atm = 101.325 kPa.

e

AUXILIARY INFORMATION

e ———
METHOD: /APPARATUS,/PROCEDURE :

Dry nitrogen was passed through a

bler containing the solution at a
Stated T/K. The saturated vapor
ehMerging was condensed in a tube
€ooled by solid carbon dioxide and
®ther, The amount of sulfur dioxide
1D the condensate was determined by
an iodemetric titration.

SOURCE AND PURITY OF MATERIALS:
Stated that the materials were
carefully purified and dried.

Ethanol had b.p. 78.47°C at 1 atm.

ESTIMATED ERROR:

REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0,; [7446~09-5] Gerrard, W.
2. Ethanol; CpHeO; [64~17-5] J. Appl. Chem. Biotechnol., 1972,
22, 623-650.
VARIABLES: PREPARED BY:
Temperature W. Gerrard.
EXPERIMENTAL VALUES:
T/K P/kPa Mole ratio *Mole fraction
S0, / ROH T30,
273.15 102.5 1.10 0.524
283.15 0.564 0.361
293.15 0.357 0.263

* Calculated by compiler.

P is the total pressure.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Sulfur dioxide was bubbled into a
we“ghed amount of component (2) in a
bubbler tube as described in detail,
diagram given, in the original paper.
The amount of gas absorbed at
equilibrium and at the observed
temperature and pressure was weighed.
By means of a manometer assembly, to
which the bubbler tube was attached,
the weight of gas absorbed at success-
ively lower pressure was measured.
Eventually the pressure was reduced
to that of the component (2). The

SOURCE AND PURITY OF MATERIALS:

1. Sulfur dioxide was the best
grade contained in a small
cylinder, Its high purity was
attested by the measurement of
vapor pressure from 258 to 268 Ki

2. The best obtainable specimen was
carefully purified and rigor-
ously attested.

B,
refractive index, and the infrared ESTIMATED ERROR:
spectrum of the residue showed it to
be essentially pure component (2).
R,
REFERENCES ;
o

P e e ——
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO,; Nitta, T.; Itami, J.; Katayama, T.,
[7446-09~5]
J. Chem. Engng Japan, 1973, 6
2. Ethanol; C,H,0; [64-17-5] 3030, (9N Capans 22ize O
VARIABLES: PREPARED BY:
Pressure C. L. Young
EXPERIMENTAL VALUES:
Mole fraction of sulfur dioxide
T/ p/mmHg+ p/kPa+ in ligquid,
X
so,
293.15 414.8 55.30 0.1415
796.6 106.2 0.2516
1223 163.1 0.3866
1379 183.9 0.4468
1438 191.7 0.4705
1526 203.4 0.5042
1694 225.8 0.5847
1739 231.8 0.5881
1846 246.1 0.6507
2052 273.6 0.7580 ;
2236 298.1 0.8617
2452 326.9 1.000
+ Total pressure
P ——

AUXILIARY INFORMATION -~

\
METHOD /APPARATUS /PROCEDURE :

Static equilibrium cell with
magnetic stirrer. After
equilibrium established, pressure
hmeasured with Bourdon gauge and
approximately 2 cm® of liquid
analysed by iodometric titration.

SOURCE AND PURITY OF MATERIALS:

1. Seitetsu Chemical Co. sample
purity better than 99.9 mole
per cent.

2. Nakarai Chemicals spectrograde
sample.

ESTIMATED ERROR:
8T/K = +0.05; Op/kPa = £0.5;

5xso = 1% (estimated by compiler)
2

REFERENCES:
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0,; [7446-09-5]| de Saussure, T.
Gilbert's Annalen der Physik 1814
2. Ethanol; C,Hs0; [64-17-5] ; il3 183 y '
(containing water, d, 0.84) 47, R
Annals of Phil. 1815, 6, No. 4,
241.
VARIABLES: PREPARED BY:
W. Gerrard
EXPERIMENTAL VALUES:
291.15 K 100 volumes of ethanol absorb 11577 volumes of

sulfur dioxide at, presumably, the barometric pressure.
If these were the data for pure ethanol, the mole
ratio would be 0.272, and the mole fraction, xsoz,
would be 0.214 (calculated by compiler).

NOTE: The data for water are:
100 volumes of water absorb 4378 volumes of
sulfur dioxide at barometric pressure. The mole
ratio is 0.338, and the mole fraction, xSOz’ is

0.0327 (calculated by compiler).

AUXTLIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

The ethanol was freed as much as
possible from air by boiling. No specific information.
The gas was held over mercury in a
tube of 4 cm internal diameter.

The alcohol was added, and the tube
was shaken. The final volume was

read after several days.

ESTIMATED ERROR:

REFERENCES :

[———
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COMPONENTS ¢ EVALUATOR:
1. Sulfur dioxide; S0,; [7446-09-5] C. L. Young,
School of Chemistry,
2. Organic compounds containing University of Melbourne,
oxygen Parkville, Victoria 3052,
Australia.
November 1982

CRITICAL EVALUATION:

In general the measurements on these systems are such that a de-
tailed critical evaluation of each system is not possible.

1-Octanol; CgH;0; [111-87-5]

Gerrard's (1) values of the mole fraction solubility extrapolated
to 303 K give a value which is significantly larger than that found by
Sano and Nakamoto (2) but it is difficult to assess which is the more
accurate. A comparison of the mole fraction solubilities for the alkanes
determined by Makranczy et al. (3) with data for decane (Gerrard) and
hexane (Sano) suggests Gerrard's value (5) to be high and Sano's (4) to
be low.

1,2-Ethanediol; C,HgO,; [107-21-1]

This system has been investigated by four groups of workers (1,2,
6,7). The results of Foote and Fleisher (6) and Gerrard (1) are consis-
tent but the degree of overlap in experimental conditions is small.
The value of Sano and Nakamoto (2) is again significantly smaller than
the value obtained by extrapolation of Gerrard's data.

2~Propanone; C3HgO; [67-64~1]

This system has been investigated by five groups (4, 8-11) but
detailed comparisons between sets of data are difficult to make in view of
the different range of temperatures employed. The data of Bekarek and
Hala (10) are in general agreement with those of Horiuti (9). The
isolated value of Sano (4) appears to be consistent with those of Bekarek
and Hola although extrapolation over such a large range of pressure could
obscure any discrepancy. The data of Lorimer et al. (11l) cannot be
meaningfully compared in detail with other data on this system because of
the differences in temperature.

Acetic acid, methyl ester; CiHgO3; [79-20-9]

The data of Horiuti (9) at 298.15 K and Bekarek and Hala (10) at
293.2, 303.2 and 313.2 K are consistent and are both classified as
tentative. The isolated value of Sano (4) appears to be slightly low
compared to a value obtained by extrapolation of the data of Bekarek and
Hala (10).

Acetic anhydride; CyHgO;; [108-24-7]

The mole fraction solubilities of Lloyd (12) for this system are
considerably lower than the values at comparable temperatures and pres-
sures obtained by Gerrard (1) and Sano (4) and are almost certainly in
error. The isolated value of Sano (4) appears to be somewhat low when

compared with Gerrard's (1) values. The data of Nitta, Kido and
——

(cont.)
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COMPONENTS: EVALUATOR:
1. Sulfur dioxide; S0,; [7446-09-5] Colin L. Young,
School of Chemistry,
2. Organic compounds containing University of Melbourne,
oxygen Parkville, Victoria 3052,
Australia.
November 1982

CRITICAL EVALUATION:

Katayama (13) are consistent with those of Gerrard (1).

4-Methyl-1,3-dioxolan-2-one (Propylene carbonate); CuHgO3; [108-32-7]

The data of Lenoir et al. (7) and Benoit and Milanova (14) on this
system were both determined at low partial pressures of sulfur dioxide.
There is a discrepancy of about 25 per cent between the values of the
Henry's law constant obtained by these workers at 298 K.

1,1'-Oxybisethane (Diethyl ether); CyH;,0; [60-29~7]

There is reasonable agreement between the data of Nitta et al. (13)
at 293.15 K and the value of Yuferev and Maluigin (15) at 291.65 K. The
value of Sano (4) at 303 K appears to be too high.

Cyclohexanone; CgHi00; [108-94-1]

The value of Weissenberger and Hadwiger (16) at 293.15 K is much
too low to be consistent with the data of Sanoc (4) at 303 K and that of
Gerrard (5) at 283.15 K and 293.15 K and is almost certainly in error.
Sano's value is somewhat lower than would be expected from any reasonable
extrapolation of Gerrard's values but it is not possible to state which of
the values are in error.

1,7,7-Trimethylbicyclo(2.2.1lheptan-2-one (Camphor); Ci1oH160; [464-49-3]
The data of Bineau (17) and the isolated values of Schulze (8) and
Sano (5) are consistent within #8 per cent.

References
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COMPONENTS:

1. Sulfur dioxide; 80,; [7446-09-5]

2. Organic compounds containing

oxygen

EVALUATOR:

Colin L. Young,

School of Chemistry,
University of Melbourne,
Parkville, Victoria 3052,
Australia.

November 1982

CRITICAL EVALUATION:
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COMPONENTS : ORIGINAL MEASUREMENTS:

1. Sulfur dioxide; CO2; [7446-09-5]

2. 2-Propanol; Cj3HgO; [67-63-0] Sano, H.; Nakamoto, Y.
2-Methyl-2-propanol (tert-butanocl)| ~Nippon Kagaku Zasshi
CyH; 00; [75-65-0] 1968, 89, 369-373.

VARIABLES: PREPARED BY:

C. L. Young

EXPERIMENTAL VALUES:

v T/°C = 30 T/K = 303

Vapor pressure of 2-Propanol = 0.035 atm

Vapor pressure of 2-Methyl-2-propanol = 0.041 atm
Vapor pressure of l-Butanol = 0.008 atm

Absorption Bunsen Bunsen c c.d Mole Mole
coefficient, coefficient, coefficient, L ratio fraction
Sa,b
o o
2-Propanol
53.9 50.7 52.6 48.6 0.184 0.155
2-Methyl-2-propanol
47.9 45,7 45.4 42,2 0.191 0.160
1-Butanol
53.8 45.5 49.2 48.4 0.203 0.169

2 Yolume of sulfur dioxide absorbed by unit volume of solvent at
experimental temperature and a total pressure of 1 atmosphere.

Determined by static absorption method.
Determined by flow method.
o = (1 - pg) where p; is the vapor pressure of solvent.

o a0 o

Calculated by compiler.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE ; SOURCE AND PURITY OF MATERIALS:
Two techniques were used: (a) 1. Purity 99.0-99.8 mole per
static absorption method and (b) cent.

flow method. Static method con-
sisted of equilibrating solvent and
sulfur dioxide in a 50 ml flask and
measuring the absorption volumetr-
cally. The flow method consists of
passing sulfur dioxide through a

. . ES :
micro gas absorption tube and TIMATED ERROR

estimating sulfur dioxide by iocdo- §T/K = £0.5; stoz = 5%
metric titration. The vapor (estimated by compiler).
pressure of the solvents were REFERENCES :

measured roughly and were assumed
to be equal to the partial pressure
of the solvent by the authors when

calculating the Bunsen coefficient.

[E—
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0,; [7446-09-5]
2, 3-Methyl-l-butanol (iso-amyl Sano, H.; Nakamoto, Y.
alcohol); CsH120; {123-51-3] . .
1-Hexanol; Ce¢H140; [111-27-3] Nippon Kagaku Zasshi
1-Octanol; CgH;s0; [111-87-5] 1968, 89, 369-373.
VARIABLES: PREPARED BY:
C. L. Young
EXPERIMENTAL VALUES:
T/°C = 30 T/K = 303
Vapor pressure of 3-Methyl-l-butanol = 0.006 atm
Vapor pressure of l-Hexanol = 0.004 atm
Absorption Bunsen Bunsen c. f .c.d Mole Mole e
coefficient, coefficient, coefficient, '~ 27’ ratio fraction
a,b
S o o
3-Methyl-l-butanol
40.9 37.4 37.5 37.4 0.183 0.155
l-Hexanol
41.5 37.9 37.7 37.6 0.212 0.175
1-Octanol
28.7 26.1 25.5 25.5 0.183 0.155

V]

Volume of sulfur dioxide absorted by unit volume of solvent at
experimental temperature and a total pressure of 1 atmosphere.

Determined by static absorption method.
Determined by flow method.
o= (1 - p;) where pg is the vapor pressure of solvent.

Calculated by compiler.

Hh 0 & 0 U

Assuming the vapor pressure of l-octanol is negligible.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Two techniques were used: (a) 1. Purity 99.0-99.8 mole per
static absorption method and (b) cent.

flow method. Static method con-
sisted of equilibrating solvent and
sulfur dioxide in a 50 ml flask and
measuring the absorption volumetri-
cally. The flow method consists of
passing sulfur dioxide through a

. , ESTIMATED ERROR:
micro gas absorption tube and

. = +0.5: = %
estimating sulfur dioxide by iodo- O0T/K 0.5; stoz >%
metric titration. The vapor (estimated by compiler).
pressure of the solvents were REFERENCES :

measured roughly and were assumed

to be equal to the partial pressure
of the solvent by the authors when
calculating the Bunsen coefficient.

———
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Sulfur Dioxide Solubilities

COMPONENTS s

ORIGINAL MEASUREMENTS:

1., Sulfur dioxide, S0z; [7446-09-5] Albright, L.F.; Shannon, P.T.;
2. l-Heptanol; CysH;¢0; [111-70-6] Yu, S.-N.; Chueh, P.L,.
Chem, Engng. Prog. Symp. Ser. 1963,
59, (44), 66-74.
VARIABLES: PREPARED BY:
Temperature, pressure C.L. Young

EXPERIMENTAL VALUES:

T/K P/bar Mole fraction of sulfur
dioxide in liquid,x
SOz

298.15 2.04 0.377
3.01 0.626
3.48 0.831
310.93 2.76 0.363
2.83 0.373
3.85 0.482
4.39 0.617
5.21 0.831
5.55 0.874
338.71 5.36 0.363
8.43 0.589
10.96 0.825
366.48 8.54 0.343
14.17 0.586
20,13 0.824

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE ;

Static equilibrium cell fitted with
Bourdon pressure gauge. Temperature
measured with mercury in glass
thermometer. The equipment used in
this investigation was stated to be
similar to that used in previous
studies, (1), (2).

SOURCE AND PURITY OF MATERIALS:

1. and 2. Commercial grade samples

no other details given.

ESTIMATED ERROR:

§T/K = £0.2; 8P/bar = *0.3;
stoz = +1%,
REFERENCES :

1. Albright, L. F.;
Terrier, F., Chueh, P. L.
Am. Inst. Chem. Engrs. J.
1962, 8, 668.

2. Albright, L. F.;, Buclez, P. C.;
Pluche, C. R.; Doody, T. C.
ASHRAE Trans. 1960, 66, 423.

Shannon, P. T.,;
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COMPONENTS ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0,; [7446-09-5] Gerrard, W.
2. 1-Octanol; CgHy50; [111-87-5] J. Appl. Chem. Biotechnol.
1972, 22,623-650,
VARIABLES: PREPARED BY:
Temperature W. Gerrard.
EXPERIMEN A :
MENTAL VALUES 760 mmHg = 1 atm = 101.325 kPa
T/K P/kPa Mole ratio *Mole fraction
S0, /ROH 50,
273.15 101.3 0.710 0.415
283.15 0.412 0.292
293,15 0.292 0.226
298.15 0.250 0.200

* Calculated by compiler.

P is the total pressure.

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE :

Sulfur dioxide was bubbled into a
weighed amount of component (2) in a
bubbler tube as described in detail,
diagram given, in the original paper.
The amount of gas absorbed at
equilibrium and at the observed
temperature and pressure was weighed.
By means of a manometer assembly, to
which the bubbler tube was attached,
the weight of gas absorbed at success-
lvely lower pressure was measured.
Eventually the pressure was reduced

SOURCE AND PURITY OF MATERIALS:

1. Sulfur dioxide was the best
grade contained in a small
cylinder. Its high purity was
attested by the measurement of
vapor pressure from 258 to 268 K.

The best obtainable specimen was
carefully purified and rigor-
ously attested.

to that of the component (2). The
refractive index, and the infrared
Spectrum of the residue showed it to
be essentially pure component (2).

ESTIMATED ERROR:

REFERENCES::
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Sulfur Dioxide Solubilities

COMPONENTS : ORIGINAL MEASUREMENTS:

1, Sulfur dioxide; 80,; [7446-09-5]

2. Cyclohexanol; Cg¢H1,0; [108-93-0] Sano, H.; Nakamoto, Y.
Benzenemethanol (Benzyl alcohol); Nippon Kagaku Zasshi
C7Hs0; [100-51-6] 1968, 89, 369-373.

VARIABLES: PREPARED BY:

C. L. Young
EXPERIMENTAL VALUES:
T/°C = 30 T/K = 303

Vapor pressure of cyclohexanol = 0.001 atm

Determined by flow method.
o =

Calculated by compiler.

Hh O QT

Absorption Bunsen Bunsen c.f c.d Mole Mole
coefficient, coefficient, coefficient, '~ &7/ ratio fraction
a,b
S o o
Cyclohexanol
38.0 34.6 34.3 34.3 0.160 0.139
Benzenemethanol
66.3 60.3 59.5 59.5 0.280 0.219
a

Volume of sulfur dioxide absorbed by unit volume of solvent at
experimental temperature and a total pressure of 1 atmosphere.

Determined by static absorption method.
2(1 - p;) where p; is the vapor pressure of solvent.

Assuming the vapor pressure of benzenemethanol is negligible.

AUXILIARY

INFORMATION

METHOD /APPARATUS /PROCEDURE :

(a)

static absorption method and (b)
flow method.
sisted of equilibrating solvent and

Two techniques were used:

Static method con-

sulfur dioxide in a 50 ml flask and
measuring the absorption volumetri-
cally. The flow method consists of
passing sulfur dioxide through a
micro gas absorption tube and
estimating sulfur dioxide by iodo-
metric titration. The vapor
pressure of the solvents were
measured roughly and were assumed
to be equal to the partial pressure
of the solvent by the authors when

calculating the Bunsen coefficient.

SOURCE AND PURITY OF MATERIALS:

1, Purity 99.0-99.8 mole per

cent.

ESTIMATED ERROR:
ST/K = %0.5;

(estimated by compiler).

REFERENCES :
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COMPONENTS ¢
1., Sulfur dioxide; SO,; [7446~09-5]
2. Cyclohexanol; CgH;.0;[108-93-0]

ORIGINAL MEASUREMENTS:

Gerrard, W. "Solubility of Gases and
Liquids," Plenum Press, New York,
1976, p.239

VARIABLES:

PREPARED BY:

W. Gerrard.

EXPERIMENTAL VALUES:

T/K Weight of Weight of SO Mole ratio Mole fraction
Component (2) absorbed, g S0, /Comp.(2) £30,
g (Total pressure = 1 atm)
293.15 2.5570 0.4489 0.275 0.216
760 mmHg = 1 atm = 101.325 kPa.
AUXILIARY INFORMATION‘
METHOD: SOURCE AND PURITY OF MATERIALS:

Sulfur dioxide was bubbled into a
weighed amount of component (2) in

a bubbler tube. The amount of gas
absorbed was determined by re-
weighing the tube. The total
pressure was barometric, very nearly
1 atm. See ref. (1).

1. Sulfur dioxide was the best grade
contained in a small cylinder. Its
high degree of purity was attested
by the measurement of vapor
pressure from 258-268 K.

The best commercial specimen was
purified and attested.

ESTIMATED ERROR:

REFERENCES :
1. Gerrard, W. J. Appl. Chem.
Bioteehnol. 1972, 22,623,




198 Sulfur Dioxide Solubilities
COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0,; [7446-09-5]) Schulze, H.;
2. Formic acid; CH,0,; [64-18-6] J. Pragkt. Chem. 1881, 24, 168-183.
or
Acetic acid, CyH4O0,; [64-19-7]
VARIABLES ¢ PREPARED BY:
W. Gerrard.
EXPERIMENTAL VALUES: 760 Hg = 101.325 kPa.

*
Mole fraction

* Calculated by compiler.

T/K Weight of S0,/ g *Mole ratio
of comp. (2) S0, /Comp. (2) Tan
2
g

Formic Acid
273.15 0.821 0.590 0.371

Acetic Acid
273.15 0.961 0.901 0.474

Pressure of SO, stated to be 725 mmHg.
1 volume of formic acid absorbed 351 volumes of SO,

1 volume of acetic acid absorbed 318 volumes of SO

AUXILIARY

INFORMATION

METHOD /APPARATUS /PROCEDURE ;

The gas was passed into a known
weight of formic acid in a long
thin walled test-tube fitted with

a rubber stopper carrying an inlet
and an outlet tube. The tube was
cooled by melting snow. The amount
of gas absorbed was determined by
weighing.

SOURCE AND PURITY OF MATERIALS:

No details given.

ESTIMATED ERROR:

REFERENCES ;
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Ssulfur dioxide; SO, Cupr, V.
[7446-09-5]
Ree. Trav. Chim.
2. Water; H20; [7732=-18=5]
1928, 47, 55-72.
3. Acetic acid; CyH,0,; [64-19-7]
VARIABLES : PREPARED BY:
W. Gerrard
EXPERIMENTAL VALUES:
1l atm = 760 mmHg = 101.325 kPa
The absorption coefficient, designated by Cupr as L, appears to be the
Bunsen coefficient; but there is some doubt about the use of the term
"solution”, which could mean the aqueous solution of acetic acid, i.e.,

taken as the original liquid;

the initial water itself would then be

simply the original liquid for that data, and the final acetic acid itself
would be the original liquid for its data.
(1) define this L as "cc. SO, per 1 cc sat. sol." when reporting this work.

However, Seidell and Linke

T/K = 300.15 Total pressure = 1 atm
Concentration of acetic SO, in g absorbed by 100 g "Absorption
acid in aqueous solution of acetic acid solution coefficient"
g * (ligquid indicated in col. 1) L
0.00 7.98 25.7
8.01 25.8
8.19 26.4
8.12 26,2
8.18 26.4
8.11 26.1
16.72 8.86 31.5
16.74 8.80 31.3
45,58 12.04 44.1
44.73 11.92 43.7
63.51 16.35 61.6
83.59 22,83 84.8
91.89 26.49 97.8
100.00 31.15 112.8

* Tt is not clear if this is a weight or mole per cent.

f—

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Sulfur dioxide was passed into the
original liquid (the aqueous solu-
tion in the acetic acid + watex
mixtures) as for a total pressure
of 1 atm. The contents of the
final solution were determined by
chemical titrations, acid-base,

and iodine-thiosulfate.

The "absorption coefficient, L" was
determined by calculation from the
weight data, 22400 being apparently
taken as the fholar volume in cm® at
1l atm and 273.15 K. Based on the
real molar volume, these I values
are 2% too large.

SOURCE AND PURITY OF MATERIALS:

1. Sulfur dioxide was obtained from
Merck, quality sodium sulfite and
concentrated sulfuric acid, by
which it was dried.

2. Water may be taken as of satis-
factory purity.

3. Acetic acid was of Merck standard]
and gave no residue when ignited
on a platinum capsule.

ESTIMATED ERROR:

REFERENCES :
1. Seidell, A.;

Solubilities of Inorganic and
Organtie Compounds,

1958, 1965.

Linke, W. F.




Volume of sulfur dioxide absorbed by unit volume

200 Sulfur Dioxide Solubilities
COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO,; [7446-09-5]
2. Acetic acid; C,;H4O,; [64-19-7] Sano, H.; Nakamoto, Y.
Formic acid; CH,0,; [64-18-6] Nippon Kagaku Zasshi
1968, 689, 369-373.
VARTABLES: PREPARED BY:
C. L. Youndg.
EXPERIMENTAL VALUES:
T/°C = 30 T/K = 303
Vapor pressure of acetic acid = 0.010 atm
Vapor pressure of formic acid = 0.040 atm
Absorption Bunsen Bunsen c c.d Mole Mole
coefficient, coefficient, coefficient, L ratio fraction
a,b
S o3 o
Acetic acid
106.0 97.4 96.2 95.2 0.251 0.201
. Formic acid
61.2 57.8 60.0 55.5 0.103 0.094
a

of solvent at

experimental temperature and a total pressure of 1 atmosphere.

Determined by flow method.

a =

o & U

Calculated by compiler.

Determined by static absorption method.

2(1 - p;) where pg is the vapor pressure of solvent.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE

(a)

static absorption method and (b)
flow method.
sisted of equilibrating solvent and

Two techniques were used:

Static method con-

sulfur dioxide in a 50 ml flask and
measuring the absorption volumetri-
cally.
passing sulfur dioxide through a
micro gas absorption tube and
estimating sulfur dioxide by iodo-
metric titration. The vapor
pressure of the solvents were
measured roughly and were assumed
to be equal to the partial pressure
of the solvent by the authors when
calculating the Bunsen coefficient.

The flow method consists of

SOURCE AND PURITY OF MATERIALS:

l. Purity 99.0-99.8 mole per
cent.

ESTIMATED ERROR:

§T/K = 20.5; Oz = 5%

so,
(estimated by compiler).

REFERENCES :
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P———

COMPONENTS : ORIGINAL MEASUREMENTS:
1, Sulfur dioxide, SO0,; [7446-09-5] Nitta, T.; Kido, O; Katayama, T.;
2, Acetic acid; C,H,0,; [64-19-7] J. Chem. Engng. Japan. 1976, 9,317-8
F
VARIABLES: PREPARED BY:
Pressure C.L. Young
EXPERIMENTAL VALUES:
T/K P/bar Mole fraction of
sulfur dioxide in
liquid, %50,
293,15 0.0800 0.0207
0.2758 0.0796
0.7079 0.1971
0.9758 0.2651
1.176 0.3173
1.537 0.4065
1.901 0.4981
2.338 0.6171
2.613 0.7013 .
2.936 0.8238

r—

AUXILIARY INFORMATION

METHOD:

iodometry.
given in source.

ref. (1).

Static method ligquid phase
composition estimated by
Few details
Method
similar to that used in

SOURCE AND PURITY OF MATERIALS;:

1. Seitetsu Chemical Co. sample,
purity better than 99.9 mole
per cent.

2. Merck analytical grade sample,

ESTIMATED ERROR:

§T/K = +0.1; 6P/bar = #0.001 (below
1.3 bar) +0.005 (above 1.3 bar);éx
= *1.5% 502

REFERENCES:

Quitzich, K.:;
Geiseler, G.

Z. Phyeik Chem. 1967, 234, 33.

Ulbrecht, H.;
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0,; [7446-09-5] Sano, H.
2. Esters of formic acid Nippon Kagaku Zasshi
1968, 89, 362-368.
VARIABLES: PREPARED BY:
C. L. Young
EXPERIMENTAL VALUES:
T/°C = 30 T/K = 303
Bunsen coefficient, o Mole ratio Mole fraction?
Methyl formate; C2HuO,; [107-31-3]
331 0.920 0.479
Ethyl formate; C3HgO2; [109-94-4]
217 0.781 0.439
a

Calculated by compiler.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE:

Static absorption method consisted

of equilibrating solvent and sulfur
dioxide in a 50 ml flask and
measuring the absorption volumetri-
cally. The vapor pressure of the
solvents were measured roughly and
were assumed to be equal to the
partial pressure of the solvent by
the authors when calculating the

Bunsen coefficient.

SOURCE AND PURITY OF MATERIALS:

1. Purity 99.0-99.8 mole per
cent.

ESTIMATED ERROR:

§T/K = $0.5; Ox = +5%

S0,
(estimated by compiler).

REFERENCES ;
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. sulfur dioxide; S0,; [7446-09-~5] Foote, H.W.; Fleisher, J.

2. 1,2-Ethanediol (dihydroxyethane,
ethylene glycol, glycol); Cz2HgO:z;

[107-21-1]

J. Am. Chem. Soec., 1934, 56,870-873

F
VARIABLES :

b——

PREPARED BY:

W. Gerrard

EXPERIMENTAL VALUES:

760 mmHg 1l atm

T/K psoémmHg Mole fraction
“s0,

273,15 1055 0.707
1028 0.673
951 0.575
857 0.499
758 0.436
571 0.340
427 0.272
291 0.206
168 0.138
99.1 0.093
66.7 0.068

NOTE: A mole fraction of 0.707 is equivalent to

a mole ratio of 2.413 moles of SO, per mole
of 1,2-ethanediol.

pressure was taken to be psoz.

101.325 kPa. Observed

P—

AUXILIARY INFORMATION

METHOD:/APPARATUS/PROCEDURE :

The apparatus and method had been
Previously described (1). A glass
bulb of 29.3 cm® capacity was connect-
ed via a tap to an ogen manometer, a
Vacuum flask of 2 dm® capacity, and a
Source of sulfur dioxide. Component
(2) was weighed in the bulb. Sulfur
dioxide was condensed in it at 253 K.
Equilibrium was attained at 273.15K
and at the observed pressure p Total’

assumed to be equal to Pso, *

SOURCE AND PURITY OF MATERIALS:

(1) Sulfur dioxide was dried by
sulfuric acid.

(2) The glycol was of Eastman C.P.
grade, or purified by customary
method.

ESTIMATED ERROR:

REFERENCES :

1. Foote, H.W.; Fleischer, J.

J. Am., Chem. Soe. 1931,53,1752.
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COMPONENTS : ORIGINAL MEASUREMENTS:

1. Sulfur dioxide; SO,; [7446-09-5] Sano, H.; Nakamoto, Y.
Nippon Kagaku Zasshi
1968, 89, 369-373.

2. Diols and glycerol

VARIABLES: PREPARED BY:
C. L. Young
EXPERIMENTAL VALUES: T/°C = 30 T/X = 303
Absorption Bunsen Bunsen c. £ c.d Mole Mole
coefficient, coefficient, coefficient, '~ 27/ ratio fraction
Sa'b o o
1,2-Ethanediol (ethylene glyeol); C2HsO2; [107-21-1]
59.2 53.9 51.8 51.8 0.135 0.119
2,2'-Oxybisethanol (diethylene glyeol); CuyH1003; [1l11-46-6]
130 119 119 119 0.500 0.333
1,2-Propanediol (propylene glycol); C3HgO,; [57-55-6]
68.0 61.9 61.7 61.7 0.204 0.169
1,2,3-Propanetriol (glycerol); C3sHgOsz; [56-81-5]
- 57.5 - - 0.188 0.158
a

Volume of sulfur dioxide absorbed by unit volume of solvent at
experimental temperature and a total pressure of 1 atmosphere.

Determined by static absorption method.

Determined by flow method.

a = 2(1 - p;) where p; is the vapor pressure of solvent.
Calculated by compiler.

Lo TR (A o TR o RN o

Assuming vapor pressure of solvent to be negligible.

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Two techniques were used: (a) 1. Purity 99.0-99.8 mole per
static absorption method and (b) cent.

flow method. Static method con-

sisted of equilibrating solvent and
sulfur dioxide in a 50 ml flask and
measuring the absorption volumetri-
cally. The flow method consists of

passing sulfur dioxide through a —

ESTIMATED ERROR:

ST/K = £0.5; Sumgy = 5%

(estimated by compiler).

micro gas absorption tube and
estimating sulfur dioxide by iodo-

metric titration. The vapor

pressure of the solvents were REFERENCES ;
measured roughly and were assumed

to be equal to the partial pressure
of the solvent by the authors when
calculating the Bunsen coefficient.
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COMPONENTS : ORIGINAL MEASUREMENTS:

1. Sulfur dioxide; S0,[7446-09-5] Lenoir, J-Y.; Renault, P.; Renon,H.

2. 1,2-Ethanediol (Ethylene glycol) J. Chem, Eng. Data 1971, 16,340-342,
C2HgO2; [107-21-1]

VARIABLES : PREPARED BY:

W. Gerrard.

EXPERIMENTAL VALUES:
760 mmHg = 1 atm = 101.325 kPa.

T/K Henry's constant *Mole fraction
H /atm at 1 atm.
SO,
298 3.41 0.293

* Calculated by compiler assuming a linear
function of P vs x y l.e. 2 (1 atm =
S0, SO, SOz

l/HSOz°

The authors gave "Henry's constant" as
fsoz(P'T)
H = lim

S0, x
z +0

502

xsoz is the mole fraction. fsozls the fugacity of SO,

"in the equilibrium condition"of pressure and temper-
ature. Hsoz is related to experimental chromatographic

parameters based on the number of moles of solvent in
in the column, and the absolute retention time of the
solute. Helium was the carrier gas.

AUXILIARY INFORMATION
METHOD /APPARATUS /PROCEDURE ; SOURCE AND PURITY OF MATERIALS:
A conventional gas-ligquid chromatog- |l. Sulfur dioxide was provided by
raphic unit was used. The chromat- 1'Air Liquide, and had a stated
ograph was an IGC 12 M Intersmat purity of 99.9%. It was used as
model, equipped with a thermal provided.

conductivity detector. The temperat- )
ure control was stated to be within 2. Provided by Touzart & Matignon and

* 0.1°C. The pressure drop in the Serlabo, and stated to have a min-

column was measured by a mercury imum purity of 99%. Distillation

manometer. Helium was the carrier was carried out when necessary,

gas. and the refractive index was
measured.

There is serious uncertainty in the

estimation of accuracy. ESTIMATED ERROR:

REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. sSulfur dioxide; S0,; [7446-09-5] Gerrard, W.
2. 1,2-Ethanediol, (ethylene glycol); J. Appl. Chem., Biotechnol.
C2HgO2; [107-21-1]
1972, 22,623-650.

VARIABLES: PREPARED BY:

Temperature W. Gerrard

EXPERIMENTAL VALUES:

T/K P/kPa Mole ratio *Mole fraction
80, / ROH z
S0z
273.15 101.5 0.83 0.448
283.15 0.420 0.296
293.15 0.310 0.237
298.15 0.255 0.203

* Calculated by compiler.

P is the total pressure.

AUXILIARY

INFORMATION

METHOD /APPARATUS/PROCEDURE:

Sulfur dioxide was bubbled into a
weighed amount of component (2) in a
bubbler tube as described in detail,
diagram given, in the original paper.
The amount of gas absorbed at
equilibrium and at the observed
temperature and pressure was weighed.
By means of a manometer assembly, to
which the bubbler tube was attached,
the weight of gas absorbed at success-
ively lower pressure was measured.
Eventually the pressure was reduced
to that of the component (2). The
refractive index, and the infrared
spectrum of the residue showed it to
be essentially pure component (2).

SOURCE AND PURITY OF MATERIALS;
Sulfur dioxide was the best

grade contained in a small

cylinder. Its high purity was
attested by the measurement of
vapor pressure from 258 to 268 K.

The best obtainable specimen was
carefully purified and rigor-
ously attested.

ESTIMATED ERROR:

REFERENCES :
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ORIGINAL MEASUREMENTS:

COMPONENTS :
1. sulfur dioxide; SO:; [7446-09-5] Schulze, H.
2. 2-Propanone (acetone, dimethyl _
ketone) : C3HgO; [67-64-1] J. Prakt. Chem. 1881, 24,168-183.

VARIABLES :

PREPARED BY:
W. Gerrard.

EXPERIMENTAL VALUES:

760 mmHg = 1 atm = 101.325 kPa.

*

T/K Weight of SO. *Mole ratio *Mole fraction
/1g of Comp. (2). SO./Comp. (2) %30,
273.15 2.07 1.88 0.653

Calculated by compiler.
Pressure of S0; stated to be 725 mmHg.

1 Volume of acetone absorbed 589 volumes of SO:.

AUXILIARY INFORMATION

weighing.

METHOD /APPARATUS /PROCEDURE:

The gas was passed into a weighed
amount of acetone in a long thin-

walled test-tube carrying a rubber No details given.
stopper and an inlet tube and an
outlet tube. The test-tube was
cooled by melting snow. The amount
of gas absorbed was determined by

SOURCE AND PURITY OF MATERIALS:

ESTIMATED ERROR:

REFERENCES ;

SDC -




208 Sulfur Dioxide Solubilities

COMPONENTS ORIGINAL MEASUREMENTS:

1. Sulfur dioxide; S0,; [7446-09-5] Horiuti, J.
Sei. Pap. Inst. Phys. Chem. Res.

2. 2-Propanone (acetone); C3HeO; (Jpn.), 1931/32, 17, 125-256.
[67-64-1]

VARIABLES: PREPARED BY:

Temperature, pressure C. L. Young

EXPERIMENTAL VALUES:

Mole fraction Mole fraction
of + of Ostwald
T/K P§/bar sulfur dioxide T/K P’ /bar sulfur dioxide coefficient,
in liquid, in liquid, L
%50, 50,
298.15 0.3053 0.000 283.15 0.9531 0.615 276 .4
0.4053 0.142 298.15 0.8440 0.448 216.4
0.4142 0.160 313.15 0.6008 0.267 171.3
0.5086 0.237
0.6016 0.294
0.6307 0.308
0.7647 0.368
0.7682 0.372
0.9415 0.430
0.9860 0.445
1.012 0.470
1.141 0.483
1l.232 0.506
1.325 0.519

5 total pressure.

partial pressure, total pressure = 1 atmosphere = 1.01325 x 10° Pa.
Ostwald coefficient (as x - 0, T/K = 298,15) = 398,
Henry's law constant, dp/dx (as =z + 0, T/K = 298.15) = 631 mmHg = 0,841 bar

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Apparatus consisted of a gas buret, a |1l. Sample obtained from Nippon
solvent reservoir and an absorption Sulphuric Acid Manufacturing Co.
pipet. Dry gas introduced into de- Dried and fractionated several
gassed solvent. System mixed using times.

a magnetic stirrer until saturation
occurred. Care was taken to prevent
solvent vapor from mixing with gas in
the gas buret. Volume of gas deter-
mined from gas buret reading; volume
of liquid determined from height of
meniscus in absorption pipet.

2. Extra pure sample, recrystallized
with sodium sulfite. Dried and
fractionated. B. pt. 56.09 °C.

ESTIMATED ERROR:

§T/K = 20.1; &P/bar = #0.001;

Sz = #0.001 (estimated by
S0z N

compiler). —

REFERENCES ;
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Temperature, pressure.

P——

COMPONENTS : ORIGINAL MEASUREMENTS:
1. sulfur dioxide; S0,; [7446-09-5) | Bekarek, V.; Hala, E.
2. 2-Propanone, (Acetone); g;llésggfggb70hem. Comm. 1968
C3iHg0; [67-64-1] d °
Pr———
VARIABLES ; PREPARED BY:

C.L. Young.

EXPERIMENTAL VALUES:

Mole fraction of sulfur dioxide

T/K P/Toxrr P/kPa in liquid, in gas,
xSOz xSOz
293.2 192.20 25.625 0.0374 0.0914
200.20 26.691 0.0600 0.1450
205.30 27.371 0.0741 0.1790
227.60 30.344 0.1230 0.3000
237.00 31.597 0.1390 0.3430
253.90 33.851 0.1660 0.4100
280,00 37.330 0.2020 0.4980
397.30 52.969 0.3130 0.7200
303.2 294.70 39.290 0.0343 0.0814
306.60 40.877 0.0562 0.1340
322,40 42,983 0.0829 0.2030
350.10 46.676 0.1217 0.3010
397.30 52.969 0.1759 0.4310
444.40 59.248 0.2150 0.5180
558.70 74.487 0.2902 0.6780
313.2 440.40 58.715 0.0325 0.0776
454,80 60.635 0.0513 0.1240
470.00 62.662 0.0693 0.1670
527.00 70.261 0.1240 0.3030
548,80 73.167 0.1410 0.3510
572.50 76.327 0.1600 0.3940
592.70 79.020 0.2340 0.5570
N.B. game data given in ref. (2)
[ ——

AUXILIARY INFORMATION

[ ————
METHOD /APPARATUS /PROCEDURE :

A modified Gillespie still was
Used. Sulfur dioxide in ligquid
and gaseous phases estimated by
iodometric titration. Details
in source and ref. (1).

SOURCE AND PURITY OF MATERIALS:

1. Dried with sulfuric acid and
phosphorus pentoxide.

2. Analytical
distilled,

grade, fractionally
di, = 0.7902,

ESTIMATED ERROR:
§T/K = +0.1l; 6P/kPa =
stoz, 6y802 = +0.5%.

(estimated by compiler).

+0.1%;

REFERENCES :
1, bvorak, K.; Boublik, T.

Coll. Caech. Chem. Comm. 1963,
28, 1252.

2. Bekarek, V.; Hala, E.
Coll. Czech. Chem. Comm. 1968,
33, 2608.
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Sulfur Dioxide Solubilities

COMPONENTS :

1. Sulfur dioxide; S0,; [7446-09-5]
2. 2-Propanone {(acetone); C3HeO;
[67-64-1]
2-Butanone (methyl ethyl ketone);
Cy4HgO; [78-93~-3]

4~Methyl-2~pentanone (methyl iso-

ORIGINAL MEASUREMENTS:

H.
Nippon Kagaku Zasshi
1968, 89, 362-368.

Sano,

b Calculated by compiler.

Volume of sulfur dioxide absorbed by unit volume
experimental temperature and a total pressure of 1 atmosphere.

butyl ketone); CgH120;
[108-10-1]
VARIABLES : PREPARED BY:
C. L. Young
EXPERIMENTAL VALUES:
T/°C = 30 T/K = 303
Absorption Bunsen Mole Mole
coefficient, S coefficient, o ratio fraction
2-Propanone
182.1 201.2 0.665 0.400
2-Butanone
161.9 163.2 0.656 0.396
4-Methyl-2-pentanone
109.3 100.5 0.563 0.360
a

of solvent at

of equilibrating solvent and sulfur

dioxide in a 50 ml flask and
measuring the absorption volumetri-
cally. The vapor pressure of the
solvents were measured roughly and
were assumed to be equal to the
partial pressure of the solvent by
the authors when calculating the

Bunsen coefficient.

AUXILIARY INFORMATION
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS;
Static absorption method consisted l. Purity 99.0-99.8 mole per

cent.

ESTIMATED ERROR:

§T/K = $0.5; &z = t5%

S0,
(estimated by compiler).

REFERENCES ;
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO,; [7446-09-5] | Lorimer, J.W.; Smith, B.C.;

Smith, G.H.

Temperature, pressure

pr—

2. 2-Propancne, (Acetone); C3Hg0;
[67-64-1] J.C.8. Faraday I, 1975, 71, 2232-50.
VARIABLES : PREPARED BY:

C.L. Young

EXPERIMENTAL VALUES:

Mole fraction of sulfur dioxide

T/K p/mmHg p/kPa in liquid, in vapor,

%50, Yso,

227.6 3.76 0.501 0.0000 0.000

3.99 0.532 0.1088 0.187

5.32 0.709 0.2123 0.518

8.77 1.169 0.3132 0.792

10.79 1.439 0.3899 0.880

24,11 3.214 0.4926 0.969

39.87 5.316 0.5889 0.990

46,95 6.259 0.6241 0.994

72.24 9.631 0.7419 0.998

96.61 12,880 0.8623 1.000

116.72 15.561 1.0000 1.000

237.4 7.53 1.004 0.0000 0.000
8.66 1.155 0.1090 0.238 -

11.93 1.591 0.2109 0.544

18,42 2.456 0.3120 0.778

26.00 3.466 0.3861 0.881

45,93 6,123 0.4884 0.959

73.19 9.758 0.5848 0.985

84.40 11.252 0.6166 0.990

128.49 17,131 0.7364 0.997

172.24 22,963 0.8602 0.999

208.81 27.839 1.0000 1.000

P —
AUXILIARY INFORMATION .

P —
METHOD /APPARATUS /PROCEDURE :

Static vapor-liquid equilibrium
apparatus. Total pressure measured
Using mercury manometers and
Cathetometer. Temperature measured
Using a sulfur dioxide vapor pressure
thermometer. Some details in source.

SOURCE AND PURITY OF MATERIALS:

No details given.

ESTIMATED ERROR:

S§T/K = +0.1; 8p/kPa = £0.01
stoz, 5y802 = +1%.
REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:

1, Sulfur dioxide; S0,; [7446~09-5] Lorimer, J.W.; Smith, B.C.;

Smith, G.H.

2, 2-Propanone, (Acetone); C3HgO;
[67-64-1] J.C.8. Faraday I, 1975, 71, 2232-

50.

EXPERIMENTAL VALUES:
Mole fraction of sulfur dioxide

T/K p/mmHg p/kPa in liquid, in vapor,
%50, Yso,

250.0 17.92 2.389 0.0000 0.000
21,16 2.821 0.1076 0.257
28.59 3.812 0.2092 0.543
41,91 5.588 0.3094 0.761
57.83 7.710 0.3792 0.864
94,94 12.658 0.4797 0.946
145.57 19.408 0.5750 0.979
164.17 21.888 0.6016 0.984
247.81 33.039 0.7248 0.995
335.03 44.667 0.8554 0.999

409.65 54,616 1.0000 1.000
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; 80,; [7446~09~5]

2. Propanoic acid (propionic acid);
C3HgO2; [79-09-4] Nippon Kagaku Zasshi

Hexanoic acid (caproic acid); 1968, 89, 369-373.
CeH120;; [142-62-1]

Sano, H.; Nakamoto, Y.

VARIABLES: PREPARED BY:
C. L. Young

EXPERIMENTAL VALUES:
T/°C = 30 T/K = 303

Vapor pressure of propanoic acid = 0.004 atm

Absorption Bunsen b Bunsen c.f c.d Mole Mole
coefficient, coefficient, coefficient, '~ &7/ ratio fraction
a,b
s’ o o

Propanoic acid

75.7 69.0 - - 0.232 0.188
Hexanoic acid

37.0 33.5 33.0 33.0 0.187 0.158

@ yolume of sulfur dioxide absorbed by unit volume of solvent at
experimental temperature and a total pressure of 1 atmosphere.

Determined by static absorption method.

Q

Determined by flow method.
o = (1 - pg) where p; is the vapor pressure of solvent.
Calculated by compiler.

£ Assuming the vapor pressure of hexanoic acid is negligible.

AUXILIARY INFORMATION

e———

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Two techniques were used: (a) 1. Purity 99.0-99.8 mole per
static absorption method and (b) cent.
flow method. Static method con-

sisted of equilibrating solvent and
sulfur dioxide in a 50 ml flask and
measuring the absorption volumetri-
cally. The flow method consists of
passing sulfur dioxide through a

micro gas absorption tube and ESTIMATED ERROR:

. . s . . = £0.5; = %
estimating sulfur dioxide by iodo- §T/K 0.5; stoz 5%
metric titration. The vapor (estimated by compiler).

r
Pressure of the solvents were REFERENGES :

Measured roughly and were assumed

to be equal to the partial pressure
of the solvent by the authors when
Calculating the Bunsen coefficient.

—




214 Sulfur Diox

ide Solubilities

COMPONENTS

ORIGINAL MEASUREMENTS:

1. Sulfur dioxide; ©S0,; [7446-09-5] Horiuti, J.
Sei. Pap. Inst. Phys. Chem.Res.
2. Acetic acid, methyl ester (Methyl (Jpn.), 1931/32, 17, 125-256.
acetate); C3HgO,; [79-20-9]
VARIABLES: PREPARED BY:
Temperature, pressure C. L. Young
EXPERIMENTAL VALUES:
Mole fraction Mole fraction
§ of + of Ostwald
T/K P /bar sulfur dioxide T/K P'/bar sulfur dioxide coefficient,
in liquid, in liquid, L
xSOZ xSOZ
298.15 0.2843 0.000 283.15 0.9568 0.602 254.9
0.4237 0.137 298.15 0.8442 0.408 182.1
0.4322 0.143 313.15 0.6000 0.227 133.8
0.5887 0.243
0.6084 0.254
0.7659 0.322
0.8027 0.336
0.9471 0.387
1.005 0.406
1.123 0.438
1.191 0.456
1.295 0.478
1.384 0.497

§
+

total pressure.
partial pressure, total pressure =
T/K =

Henry's law constant, dp/dx (as x + 0

Ostwald coefficient (as x » 0,

1 atmosphere = 1.01325 x 10° Pa.
298.15) = 270.
, T/K = 298.15) = 861 mmHg = 1.148 bar.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

Apparatus consisted of a gas buret, a
solvent reservoir and an absorption
pipet. Dry gas introduced into de-
gassed solvent. System mixed using
a magnetic stirrer until saturation
occurred. Care was taken to prevent
solvent vapor from mixing with gas in
the gas buret. Volume of gas deter-
mined from gas buret reading; volume
of liquid determined from height of
meniscus in absorption pipet.

SOURCE AND PURITY OF MATERIALS:

1. Sample obtained from Nippon
Sulphufic Acid Manufacturing Co.
Dried and fractionated several
times.

2. Merck, extra pure sample, dried
and distilled several times.
B. pt. 57.12 °cC.

ESTIMATED ERROR:
ST/K = £0.1; &P/bar = £0.001;

Sx = $£0.001 (estimated by
2 compiler) .

REFERENCES :
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COMPONENTS ; ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO,; [7446-09-5] |Bekarek, V.; Hala, E.
2. Acetic acid, methyl ester, g;zzésggfggb70hem' Comm. 1968,
(Methyl acetate); C3HgO2; ? :
[79-20-9]
VARIABLES : PREPARED BY:
Temperature, pressure C.L. Young

EXPERIMENTAL VALUES:

Mole fraction of sulfur dioxide

T/K P/Torr P/kPa in liquid, in gas,
T30, Yso,
293.2 174.50 23.265 0.0110 0.0387
200.90 26.784 0.0636 0.2110
273.90 36.517 0.1660 0.4920
360.60 48.076 0.2510 0.6650
403.50 53.796 0.2840 0.7160
410.00 54.662 0.2860 0.7200
553.00 73.727 0.3720 0.8290
303.2 274.60 36.610 0.0169 0.0580
329.60 43,943 0.0841 0.2660
362.40 48.316 0.1150 0.3600
381.00 50.796 0.1340 0.4010
397.30 52.969 0.1480 0.4370
476.00 63.461 0.2070 0.5700
485.60 64.741 0.2120 0.5830
646.20 86.153 0.3030 0.7260
313.2 413.20 55.089 0.0120 0.0401
466.00 62.128 0.0587 0.1860
483.60 64.475 0.0737 0.2330
554.40 73.914 0.1240 0.3700
556.00 74.127 0.1260 0.3710
632,90 84.380 0.1710 0.4710
N.B. Same data given in ref.(2)
AUXILIARY INFORMATION
[ ————

METHOD /APPARATUS /PROCEDURE :

A modified Gillespie still was
Used, Sulfur dioxide in liquid
and gaseous phases estimated by
lodometric titration. Details in
Source and ref. (1).

SOURCE AND PURITY OF MATERIALS:

1. Dried with sulfuric acid and
phosphorus pentoxide.

2. Added to 5 per cent acetic
anhydride and fractionally
distilled.

ESTIMATED ERROR:

§T/K = #0.1; 6P/kPa =
stoz ’ sysoz = +0,5%.

+0,1%
(estimated by
compiler).

REFERENCES :
l. Dvorak, K.; Boublik, T.

Coll. Czech. Chem. Comm. 1963,

28, 1252.
2. Bekarek, V., Hala, E.
Coll. Czech. Chem. Comm. 1968,

8.

33, 260

Soe . H¥
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3. Acetic acid, methyl ester,
(Methyl acetate); C3HgO,;
[79-20-9]

COMPONENTS : ORIGINAL MEASUREMENTS:

1. Sulfur dioxide; SO,; [7446-09-5] Bekarek, V.; Hala, E.

2. 2-Propanone, CiHiO; [67-64-1] Coll. Czech. Chem. Comm. 1968, 33,
2598-2607.

VARIABLES : PREPARED BY:

Pressure C.L. Young

EXPERIMENTAL VALUES: Mole fractions

in ligquid in gas
T/K p/Torr p/kPa
%50, ZC4He0 ¥so0, Yc,H,e0
313.2 450.3 60.035 0.0426 0.829 0.107 0.769 -
477.1 63.608 0.0609 0.383 .169 0.352
477.1 63.608 0.0736 0.847 0.183 0.738
494.3 65.901 0.0801 0.411 0.214 0.353
501.5 66.861 0.0864 0.407 0.231 0.342
535.0 71.327 0.114 0.459 0.302 0.361
506.7 67.554 0.107 0.834 0.262 0.683
686.5 91.526 0.222 0.591 0.529 0.360

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

A modified Gillespie still
was used. Sulfur dioxide in
liquid and gaseous phases
estimated by iodometric
titration. Details in source
and ref. (l).

To determine the acetone concen-
tration a bulb containing (0.5 - 1.0q9) distilled.
of mixture was broken in a solution
containing iodine just sufficient to
convert sulfur dioxide to sulfuric

phosphorus pentoxide

SOURCE AND PURITY OF MATERIALS:

1. Dried with sulfuric acid and

2. Analytical grade, fractionally
distilled, di, = 0.7902. /

3. Added to 5 per cent acetic
anhydride and fractionally

acid. Acetone was then determined ESTIMATED ERROR:
by Messinger's method (ref. (2)).

§T/K = £0.1; 8p/kPa = +0.1%. 6z

’

28, 1252.

2. Goodwin, L.F., J. 4m.
1920, 42, 39.

1. Dvorak, K,; Boublik, T.
Coll. Czech. Chem. Comm. 1963,

- S0:
chaﬂeo ' 69502’ 5yC3HeO =+2%,
(estimated by compiler).

REFERENCES ; —

Chem. Soc.,
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COMPONENTS : ORIGINAL MEASUREMENTS:

1. Sulfur dioxide; S0,; [7446-09-5]

2, Cellosolves Sano, H.; Nakamoto, Y.

Nippon Kagaku Zasshti
1968, 89, 369-373.

VARIABLES : PREPARED BY:

C. L. Young

EXPERIMENTAL VALUES:

T/°C = 30 T/K = 303
Vapor pressure of 2-Methoxyethanol = 0.008 atm
Vapor pressure of 2-Butoxyethanol = 0.001 atm
Absorption Bunsen b Bunsen c c.d Mole Mole e
coefficient, coefficient, coefficient, Lo ratio fraction
a,b
g=! o o

2-Methoxyethanol (methyl cellosolve); C3HgO2; [109-86-4]

201 184.2 185.9 185.1 0.652 0.395
2-Butoxyethanol (butyl cellosolve); CgH1402; [111-76-2]
113.5 103.2 103.7 103.6 0.605 0.377
2-Phenoxyethanol (phenyl cellosolve); CgH1002; [122-99-6]
96.1 87.5 - - 0.491 0.329
a

Volume of sulfur dioxide absorbed by unit volume of solvent at
experimental temperature and a total pressure of 1 atmosphere.

Determined by static absorption method.
Determined by flow method.
o= 2(1 - p;) where p; is the vapor pressure of solvent.

o & a0 o

Calculated by compiler.

AUXILIARY INFORMATION

—

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Two techniques were used: (a) 1. Purity 99.0-99.8 mole per
static absorption method and (b) cent.

flow method. Static method con-

sisted of equilibrating solvent and

sulfur dioxide in a 50 ml flask and

measuring the absorption volumetri-

cally. The flow method consists of
passing sulfur dioxide through a

micro gas absorption tube and ESTIMATED ERROR:

estimating sulfur dioxide by iodo- ST/K = %0.5; sto = 15%
2

metric titration. The vapor {(estimated by compiler).

pPressure of the solvents were

REFERENCES :
measured roughly and were assumed

to be equal to the partial pressure
of the solvent by the authors when
calculating the Bunsen coefficient.
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COMPONENTS ¢ ORIGINAL MEASUREMENTS:

1. Sulfur dioxide; S0,; [7446-09-5] Sano, H.

2. Esters of acetic acid Nippon Kagaku Zasshi

1968, 89, 362-368.
VARIABLES: PREPARED BY:
C. L. Young
IME UES:

EXPER NTAL VALUES T/°C = 30 T/K = 303

Vapor pressure of ethyl acetate = 0.097 atm

Vapor pressure of butyl acetate 0.023 atm
Vapor pressure of iso-amyl acetate = 0.007 atm
Absorption Bunsen Bunsen c c.d Mole Mole e
coefficient, coefficient, coefficient, Lo ratio fraction
a,b
S o o
Methyl acetate; C3HegO2; T[79-20-9]
- 142 - - 0.509 0.337
Ethyl acetate; C4HgO2; [141-78-6]
118.9 119.7 110.5 100.5 0.531 0.347
Butyl acetate; CgHpO;; [123-86-4]
92.0 85.0 84.0 82.0 0.500 0.333
3-Methyl-1l-butanol acetate ({so~amyl acetate); CsH1402; [123-92-2]
83.0 75.1 74.8 75.8 0.500 0.333

Determined by flow method.
o =
Calculated by compiler.

o L a o

a4 yolume of sulfur dioxide absorbed by unit volume of solvent at
experimental temperature and a total pressure of 1 atmosphere.

Determined by static absorption method.

2{(1 - p;) where p; is the vapor pressure of solvent.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

I'wo techniques were used: (a)
static absorption method and (b)
flow method. Static method con-
sisted of equilibrating solvent and
sulfur dioxide in a 50 ml flask and
measuring the absorption volumetri-
cally. The flow method consists of
passing sulfur dioxide through a
micro gas absorption tube and
estimating sulfur dioxide by iodo-
metric titration. The vapor
pressure of the solvents were
measured roughly and were assumed
to be equal to the partial pressure
of the solvent by the authors when

calculating the Bunsen coefficient.

SOURCE AND PURITY OF MATERIALS:

1. Purity 99.0-99.8 mole per

cent.

ESTIMATED ERROR:

§T/K = +0.5; stoz = $5%
(estimated by compiler).
REFERENCES:
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. sulfur dioxide; SO,; [7446-09-5] Gerrard, W.
2. 1,2,3-Propanetriol (glycerol); J. Appl. Chem. Biotechnol. 1972,
C3HgO3; [56-81-5]
22,623-650.
VARIABLES: PREPARED BY:
Temperature W. Gerrard.,

EXPERIMENTAL VALUES:

T/K P/kPa Mole ratio *Mole fraction
S0 / ROH x
2 502
273.15 101.3 0.39 0.281
283.15 0.20 0.167
293,15 0.117 0.105

* Calculated by compiler

P is the total pressure.

AUXILIARY

INFORMATION

—

METHOD/APPARATUS/PROCEDURE :

Sulfur dioxide was bubbled into a
weighed amount of component (2) in a
bubbler tube as described in detail,
diagram given, in the original paper.
The amount of gas absorbed at
equilibrium and at the observed
temperature and pressure was weighed.
By means of a manometer assembly, to
which the bubbler tube was attached,
the weight of gas absorbed at success-
ively lower pressure was measured.
Eventually the pressure was reduced
to that of the component {(2). The
refractive index, and the infrared
Spectrum of the residue showed it to
be essentially pure component (2).

SOURCE AND PURITY OF MATERTALS:
Sulfur dioxide was the best

grade contained in a small

cylinder. Its high purity was
attested by the measurement of
vapor pressure from 258 to 268 K.

The best obtainable specimen was
carefully purified and rigor-
ously attested.

ESTIMATED ERROR:

REFERENCES:
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COMPONENTS ¢

ORIGINAL MEASUREMENTS:

1. Sulfur dioxide; SO,; [7446-09-5] Lloyd, S.J.

2. Acetic acid, anhydride; C4HgO3; J. Phys. Chem, 1918,22,300-302.
[108-24-7]

VARIABLES: PREPARED BY:

W. Gerrard.

EXPERIMENTAL VALUES:

T/K Weight of S0,
per dm® of
solution/g.

*Mole ratio, SO,/ Comp. (2)

*Speculative values

*Mole fraction (as
for 1 atm)x
SO,

of the component (2)

268.15 196 0.342 0.255
273.15 148 0.247 0.198
(0.220) (0.181) **
278.15 136 0.225 0.184
283.15 122 0.200 0.167
288.15 114 0.187 0.157
293.15 106 0.173 0.148
298.15 99 0.162 0.139
303.15 90 0.147 0.128

760 mmHg = 1 atm = 101.325 kPa

* Calculated by compiler by assuming that the
volume of solution is the same as the volume

before absorption of gas.

** Based on the original author's statement that
the specific gravity of the "saturated acetic
anhydride solution" is 1.22 at 273.15 K.

AUXILIARY

INFORMATION

METHOD:/APPARATUS/PROCEDURE :

Gas was bubbled through component (2)
in a long graduated tube of small
diameter. After equilibrium had been
attained at a total pressure of about
1l atm (barometric pressure, 756-760
mmHg) , the volume of the solution
(about 5 cm®) was measured, and the
weight of absorbed sulfur dioxide was
determined by an iodometric titration.

SOURCE AND PURITY OF MATERIALS:

(1) Prepared from concentrated
sulfuric acid and a saturated
aqueous sgolution of sodium bisul-
fite. Dried by sulfuric acid and
phosphorus pentoxide. ,

(2) Distilled, dried by calcium
chloride, and redistilled before
use.

ESTIMATED ERROR:

REFERENCES:
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COMPONENTS : ORIGINAL MEASUREMENTS:

1, sulfur dioxide; S0,; [7446-09-5] Sano, H.
Nippon Kagaku Zasshi
1968, 89, 362-368.

2. Acetic acid anhydride; C4HgO3;
[108-24-7]

e
VARIABLES : PREPARED BY:
C. L. Young

—

EXPERIMENTAL VALUES:
T/°C = 30 T/K = 303

Vapor pressure of acetic anhydride = 0.006 atm

Absorption Bunsen Bunsen c c.d Mole Mole
coefficient, coefficient, coefficient, = ratio fraction
a,b
S a a
136.8 125.2 120.7 120.1 0.607 0.378
a

Volume of sulfur dioxide absorbed by unit volume of solvent at
experimental temperature and a total pressure of 1 atmosphere.

Determined by static absorption method.
Determined by flow method.
a = 2(1 - p;) where p; is the vapor pressure of solvent.

Calculated by compiler.

AUXILIARY INFORMATION ..
P ———
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Two techniques were used: (a) 1. Purity 99.0-99.8 mole per
static absorption method and (b) cent.

flow method. Static method con-

sisted of equilibrating solvent and
sulfur dioxide in a 50 ml flask and
measuring the absorption volumetri-
cally. The flow method consists of

assi N h

P-ssn.ng sulfur dioxide through a ESTINATED ERROR:

micro gas absorption tube and ST/K = #0.5; 6 = +5%
= #0.5; so, =%

(estimated by compiler).

estimating sulfur dioxide by iodo-
metric titration. The vapor

Pressure of the solvents were REFERENCES ;
measured roughly and were assumed

to be equal to the partial pressure
of the solvent by the authors when
Calculating the Bunsen coefficient.

————
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COMPONENTS :

1. Sulfur dioxide;S0,; [7446-09-5

2. Acetic acid, anhydride; CyHgO3:
[108-24-7]

ORIGINAL MEASUREMENTS:

Gerrard, W.
J. Appl. Chem. Biotechnol. 1972,

22,623-650.

VARIABLES:

Temperature, pressure

PREPARED BY:

W. Gerrard

EXPERIMENTAL VALUES:

* Calculated by compiler.

T/K Total pressure Mole ratio *Mole fraction
/g S0, /Component Tgo
(2) z
273.15 760 3.08 0.753
747 2.89 0.743
649 2.33 0.700
526 1.69 0.628
448 1.35 0.574
357 1.03 0.507
253 0.703 0.413
149 0.405 0.288
70 0.183 0.155
283.15 747 1.57 0.611
293.15 747 0.95 0.487
298.15 747 0.76 0.432

NOTE: The plot of pressure vs solubility given in the original
paper is based on the above data.

760 mmHg= 1 atm = 101.325 kPa.

AUXILIARY INFORMATION

METHOD /APPARATUS/PROCEDURE :

Sulfur dioxide was bubbled into a
weighed amount of component (2) in a
bubbler tube as described in detail,
diagram given, in the original paper.
The amount of gas absorbed at
equilibrium and at the observed
temperature and pressure was weighed.
By means of a manometer assembly, to
which the bubbler tube was attached,
the weight of gas absorbed at success-
ively lower pressure was measured.
Eventually the pressure was reduced
to that of the component (2). The
refractive index, and the infrared
spectrum of the residue showed it to
be essentially pure component (2).

SOURCE AND PURITY OF MATERIALS:
1. Sulfur dioxide was the best
grade contained in a small

cylinder.

attested by the measurement of
vapor pressure from 258 to 268 K

2. The best obtainable specimen was
carefully purified and rigor-
ously attested.

Its high purity was

ESTIMATED ERROR:

REFERENCES:
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COMPONENTS :
1. Sulfur dioxide; S0,; [7446-09-5]

2. Acetic acid anhydride; CuH¢O3:
[108-24-7]

ORIGINAL MEASUREMENTS:
Nitta, T.; Kido, 0,; Katayama, T.,

Jd. Chem. Engng. Japan, 1976,9,317-8.

VARIABLES:

Pressure

PREPARED BY:
C.L. Young

EXPERIMENTAL VALUES:

T/K P/bar Mole fraction of
sulfur dioxide in
llqun.d,xso2

293.15 0.0547 0.0411

0.2004 0.1430

0.7366 0.3940

1.213 0.5378

1.628 0.6388

2.029 0.7288

2.572 0.8350

2.908 0.9061

AUXILIARY INFORMATION

METHOD:

Static method liquid phase
composition estimated by
iodometry. Few details given
in source. Method similar to
that used in ref. (1).

SOURCE AND PURITY OF MATERIALS:

1. Seitetsu Chemical Co. sample,
purity better than 99.9 mole
per cent.

2. Merck analytical grade sample.

ESTIMATED ERROR:

§T/K = +0.1; 6P/bar +0.001 (below 1.3
bar), :0.005 (above 1.3 bar); sto
=+1.5% 2

REFERENCES :

Quitzich, K.; Ulbrecht, H.;
Geiseler, G.

Z. Physik Chem. 1967, 234, 33.
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COMPONENTS : ORIGINAL MEASUREMENTS:

1. Sulfur dioxide, S0,; {7446-09-5] Lenoir, J-Y.; Renault, P.; Renon, H.

2. 4-Methyl-1l,3-dioxolan-2-one,
(Propylene carbonate); Cu,HgO3;
[108~32-7]

J. Chem. Eng. Data 1971, 16,340-342.

VARIABLES: PREPARED BY:

W. Gerrard

EXPERIMENTAL VALUES:
760 mmHg = 1 atm = 101.325 kPa.

L]

T/K Henry's Constant *Mole fraction at
" /atm 1 atm
S0
298 1.20 0.833
343 3.17 0.315

* Calculated by compiler assuming a linear function of Pso, VS Zgq,
i.e. xsoz(l atm) = 1/Hsoz.

fso, B/T) -

The authors gave "Henry's constant" as H = lim
S0, xsoz

xSO£+o

is the mole fraction. is the fugacity of S0, "in the

%50, fs0,
equilibrium condition"of pressure and temperature. Hg, 1is
related to experimental chromatographic parameters 2

based on the number of moles of solvent in the column, and the
absolute retention time of the solute. Helium was the carrier gas.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

A conventional gas-liquid chromato-
graphic unit was used. The chromat-
ograph was an IGC 12 M Intersmat
model, equipped with a thermal
conductivity detector. The temper-
ature control was stated to be within
+0.1°C. The pressure drop in the
column was measured by a mercury
manometer. Helium was the carrier
gas.

There is serious uncertainty in the
estimation of accuracy.

SOURCE AND PURITY OF MATERIALS:

1. Sulfur dioxide was provided by
1'Air Liquide, and had a stated
purity of 99.9%. It was used as
provided.

2. Provided by Touzart & Matignon
and Serlabo, and stated to have
a minimum purity of 99%. Distill-
ation was carried out when necess-
ary, and the refractive index was
measured.

ESTIMATED ERROR:

REFERENCES:
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COMPONENTS :
1. Sulfur dioxide; $0,; [7446-09-5]

2. 4-Methyl-1l,3-dioxolan-2-one,
(Propylene carbonate); CyHgO3;
[108-32-7]

S—

ORIGINAL MEASUREMENTS:

Can., J. Chem., 1979, &7,

Benoit, R.L.; Milanova, E.

1319-1323

VARIABLES:

PREPARED BY:

C.L. Young

EXPERIMENTAL VALUES:

mole fraction of sulfur dioxide

T/K Henry's law constant+
H/atm
298,15 1.51
+
Defined in the original as
i = partial pressure of sulfur dioxide

AUXILIARY

Pme———

INFORMATION -

METHOD /APPARATUS /PROCEDURE :

Few details given. Pressure measured
with quartz spiral gauge. Partial

Pressure calculated assuming Raoult's
law, concentration of sulfur dioxide
determined by iodometric titration.

Concentration of sulfur dioxide rangeq
from 0.2 to 1.0 mol 1

cent.

SOURCE AND PURITY OF MATERIALS:

1. Anhydrous sample from Canadian
Liguid Air, purity 99.98 mole per

2. Dried over 4A molecular sieve

ESTIMATED ERROR:

§T/K = +0.1; SH/atm

= +4%

(estimated by compiler)

REFERENCES :
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COMPONENTS ¢ ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; §80,; [7446-09-5] Sano, H.
2. Cyclic ethers Nippon Kagaku Zasshi
1968, 89, 362-368.
VARIABLES: PREPARED BY:
C. L. Young
EXPERIMENTAL VALUES:
T/°C = 30 T/K = 303
Vapor pressure of 1,4-Dioxane = 0.032 atm
Absorption Bunsen Bunsen c c.d Mole Mole
coefficient, coefficient, coefficient, 27! ratio fraction
a,b
S o o
Tetrahydrofuran; CuHgO,; [109-99-9])
- 256.5 - - 0.550 0.355
1,4-Dioxane; CyHs0,; [123-91-1]
264.6 248.6 257 238.2 0.95 0.487
a

d

volume of sulfur dioxide absorbed by unit volume of solvent at
experimental temperature and a total pressure of 1 atmosphere.

Determined by static absorption method.

€ Determined by flow method.

a = 2(1 - p°) where p° is the vapor pressure of solvent.
s s

Calculated by compiler.

AUXILTARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

(a)

static absorption method and (b)
flow method.
sisted of equilibrating solvent and

Two techniques were used:

Static method con-

sulfur dioxide in a 50 ml flask and
measuring the absorption volumetri-
cally. The flow method consists of
passing sulfur dioxide through a
micro gas absorption tube and
estimating sulfur dioxide by iodo-
metric titration. The vapor
pressure of the solvents were
measured roughly and were assumed
to be equal to the partial pressure
of the solvent by the authors when

calculating the Bunsen coefficient.

SOURCE AND PURITY OF MATERIALS:

1. Purity 99.0-99.8 mole per

cent.

ESTIMATED ERROR:

§T/K = +0.5; Sz = %5%

so,
(estimated by compiler).

REFERENCES ;
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COMPONENTS : ORIGINAL MEASUREMENTS:

1. sSulfur dioxide; S0,; [7446-09-5] Benoit, R.L.; Milanova, E.

2. Tetrahydrofuran; C,Hg0; can. J. Chem., 1979, 57, 1319-1323
[109-99-9]

VARIABLES: PREPARED BY:

C.L. Young

EXPERIMENTAL VALUES:

T/K Henry's law constant™
H/atm
298,15 0.392

+ Defined in the original as

partial pressure of su

1lfur dioxide

mole fraction of sulfur dioxide

AUXILIARY

INFORMATION

METHOD/APPARATUS /PROCEDURE :

Few details given. Pressure measured
with quartz spiral gauge. Partial
pressure calculated assuming Raoult's
law. Concentration of sulfur dioxide
determined Ly iodometric titration.
Concentration of sulfur dioxide ranged
from 0.1 to 0.9 mol 17!

SOURCE AND PURITY OF MATERIALS:

1. Anhydrous sample from Canadian
Liquid Air, purity 99.98 mole per
cent.

2, Dried over 4A molecular sieve

ESTIMATED ERROR:

ST/K = +0.1; SH/atm = +4%
(estimated by compiler)

REFERENCES ;
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* Calculated by compiler.

COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO,; [7446~09-5] Gerrard, W.
2. 1,4-Dioxane; CyHs02; [123-91-1] J. Appl. Chem. Biotechnol.1972, 22,
623-650.
VARIABLES: PREPARED BY:
W. Gerrard.
EXPERIMENTAL VALUES:
T/K Pressure, total Mole ratio *Mole fraction
mmHg S0, /dioxane Zgq
2
288.15 760 1.75 0.636
760 mmHg = 1 atm = 101.325 kPa.

AUXILIARY

INFORMATION

METHOD /APPARATUS /PROCEDURE ;

Sulfur dioxide was bubbled into a
weighed amount of component (2) in a
bubbler tube as described in detail,
diagram given, in the original paper.
The amount of gas absorbed at
equilibrium and at the observed
temperature and pressure was weighed,
By means of a manometer assembly, to
which the bubbler tube was attached,
the weight of gas absorbed at success-
ively lower pressure was measured.
Eventually the pressure was reduced

SOURCE AND PURITY OF MATERIALS:

1. Sulfur dioxide was the best
grade contained in a small
cylinder. Its high purity was
attested by the measurement of

vapor pressure from 258 to 268 K.

The best obtainable specimen was
carefully purified and rigor-
ously attested.

to that of the component (2). The
refractive index, and the infrared
spectrum of the residue showed it to
be essentially pure component (2).

ESTIMATED ERROR:

REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide, SO,; [7446-09-5] Nitta, T.; Kido, O.; Katayama, T.;
2., 1,4-Dioxane; C4HgOp; [123-91-1] J. Chem. Engng. Japan., 1976,9,317-8.
VARIABLES: PREPARED BY:
Pressure C.L. Young
EXPERIMENTAL VALUES:
T/K P/bar Mole fraction of
sulfur dioxide in
liquid, xsoz
293.15 0.0720 0.0920

0.1108 0.1645

0.1477 0.2162

0.2329 0.2996

0.3976 0.3988

0.6514 0.4960

1.139 0.6102

1.624 0.6928

2.220 0.7829

2.824 0.8789

AUXILIARY INFORMATION

METHOD

Static method ligquid phase composit-
ion estimated by iodometry. Few
details given in source method

similar to that used in ref, (1).

SOURCE AND PURITY OF MATERIALS:

1. Seitetsu Chemical Co. sample,
purity better than 99.9 mole
per cent.

2, Nakarai Chemicals Ltd.
spectral grade.

sample,

ESTIMATED ERROR:
§T/K +0.1; 6P/bar +0.001 (up to

1.3 bar), #0.005 (above 1.3 bar};
stoz = +1.5%

REFERENCES:;

Quitzich K.;
Geiseler, G.
Z. Physik Chem. 1967,234,33.

Ulbrecht, H.;
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COMPONENTS :
1. Sulfur dioxide; S0,; [7446-09-5]

2. Acetic acid, ethyl ester (ethyl
acetate); CyHgO2; [141-78-6]

ORIGINAL MEASUREMENTS:
Benoit, R.L.; Milanova, E.

Can. J. Chem., 1979, 57, 1319-1323

VARIABLES:

PREPARED BY:
C.L. Young

EXPERIMENTAL VALUES:

T/K Henry's law constant®
H/atm
298.15 1.09
+ Defined in the original as
7 = partial pressure of sulfur dioxide

mole fraction of sulfur dioxide

AUXILIARY

INFORMATION

METHOD /APPARATUS /PROCEDURE :

Few details given. Pressure measured
with quartz spiral gauge. Partial

pressure calculated assuming Raoult's
law. Concentration of sulfur dioxide
determined by iodometric titration.

Concentration of sulfur dioxide ranged
from 0.1 to 0.5 mol 17!

SOURCE AND PURITY OF MATERIALS:

1. Anhydrous sample from Canadian
Liquid Air, purity 99.98 mole per
cent.

2. Dried over 4A molecular sieve

ESTIMATED ERROR:

§T/K = +0.1; 6H/atm = +4%
(estimated by compiler)

REFERENCES :
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COMPONENTS :

1. Sulfur dioxide, SO,; [7446~09-5]

ORIGINAL MEASUREMENTS:

Yuferev, R.F.; Maluigin, P.V.

2. 1,1'-Oxybisethane, (Diethyl-
ether); CuyHi00; [60~29-7] Z. Chim. Prom. 1930, 7, 553-555
VARIABLES: PREPARED BY:
Temperature W. Gerrard

EXPERIMENTAL VALUES:

T/K Weight of SO, per Volume of SO, *Mole ratio *Mole
cm® of solvent g per cm® of S0,/diethyl  fraction
solvent cm? ether, x
S0,

273.15 1.090 381.51 1.712 0.631
291.65 0.2828 98.98 0.457 0.314
Ether saturated with water;
273.15 0.8238 288.33
291.65 0.3252 113.82

* Calculated by compiler.

AUXILIARY INFORMATION ™

METHOD /APPARATUS /PROCEDURE :

Sulfur dioxide was passed into 5 cm?
Of ether until saturated. The

whole solution was then transferred
to a stoppered flask containing an
aqueous solution of I, + KI. The
sulfuric acid formed was determined
gravimetrically. The total pressure
was presumably 1 atm; but this was
not stated.

SOURCE AND PURITY OF MATERIALS:

1. Sulfur dioxide was dried by
sulfuric acid.

2. The ether was dried over
"calcined potash,” and then
over sodium, distilled, and
stored over sodium,

ESTIMATED ERROR:

REFERENCES:;
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COMPONENTS :

1. Sulfur dioxide; S0,;
[7446-09-5]

ORIGINAL MEASUREMENTS:
Nitta, T.; Itami, J.; Katayama, T.,

J. Chem. Engng. Japan, 1973, 6,

2. 1,1°-Oxybisethane, (Diethyl 303-9.
ether) H CQHI(’O; [60_29"'7]
VARIABLES: PREPARED BY:
Pressure C. L. Young
EXPERIMENTAL VALUES:
Mole fraction of sulfur dioxide
T/K p/mmHg+ p/kpat in liquid,
“s0,
293.15 635.9 84.78 0.2209
761.3 101l.5 0.3058
887.0 118.3 0.3696
1049 139.9 0.4542
1269 169.2 0.5496
1551 206.8 0.6490
1804 240.5 0.7342
2209 294.5 0.8960
+

Total pressure

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Static equilibrium cell with
magnetic stirrer. After equilibrium
established, pressure measured with
Bourdon gauge and approximately 2 cm®
of liquid analysed by iodometric
titration.

SOURCE AND PURITY OF MATERIALS:

Seitetsu Chemical Co. sample
purity better than 99.9 mole per
cent.

Merck Uvasol spectral grade.

ESTIMATED ERROR:

§T/K = +0.05;

Sx =
2

8p/kPa = *0.5;
+1% (estimated by compiler)

-

REFERENCES ;
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COMPONENTS ¢ ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0,; [7446-09-5]

2. 2-Furanmethanol (furfuryl alcohol)
CsHgO2; | [98-00-0]

Tetrahydro~2~-furanmethanol
(tetrahydrofurfuryl alcohol);
CsH1002; [97-99-4]

VARIABLES: PREPARED BY:

Sano, H.; Nakamoto, Y.
Nippon Kagaku Zasshi
1968, 89, 369-373.

C. L. Young

EXPERIMENTAL VALUES:
T/°C = 30 T/K = 303

Vapor pressure of 2-Furanmethanol = 0.001 atm
Vapor pressure of Tetrahydro-2-furanmethanol = 0.001 atm

Abso;p?ion Bunsen Bunsen c c.d Mole Mole e
coefficient, coefficient, coefficient, L= ratio fraction
Sa’b o o
2-Furanmethanol
96 86 0.335 0.251
Tetrahydro-2-furanmethanol
184 167 160.0 165.8 0.724 0.420

@ yolume of sulfur dioxide absorbed by unit volume of solvent at

experimental temperature and a total pressure of 1 atmosphere.

b Determined by static absorption method.

€ Determined by flow method.

d o= 2{(1 - pg) where p; is the vapor pressure of solvent.

€ calculated by compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Two techniques were used: (a) 1. Purity 99.0-99.8 mole per
static absorption method and (b) cent.

flow method. Static method con-
sisted of equilibrating solvent and
sulfur dioxide in a 50 ml flask and
measuring the absorption volumetri-
cally. The flow method consists of
passing sulfur dioxide through a

. . EST s
micro gas absorption tube and IMATED ERROR

: = .5; = t
estimating sulfur dioxide by iodo- $T/K = #0.5; stoz 5%
metric titration. The vapor (estimated by compiler).
Pressure of the solvents were REFERENCES ;

measured roughly and were assumed

to be equal to the partial pressure
of the solvent by the authors when
calculating the Bunsen coefficient.

—
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COMPONENTS ¢ ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0,; [7446-09-5] Sano, H.
2. Ethers Nippon Kagaku Zasshi
1968, 89, 362-368.
VARIABLES: PREPARED BY:

C. L. Young

EXPERIMENTAL VALUES:
T/°C = 30 T/K = 303

Vapor pressure of diisopropyl ether = 0.202 atm
Vapor pressure of 1,2-dimethoxyethane = 0.056 atm

Abso;p?ion Bunsen Bunsen c c.d Mole Mole
coefficient, coefficient, coefficient, L7 ratio fraction
Sa’b o o
1,1'-Oxybisethane (diethyl ether); CyH1,0; [60-29-7]
- 148 - - 0.687 0.407
2,2'-Oxybispropane (Zsopropyl ether); Ce¢H1,0; [108-20~3]
32.85 37.4 38.9 31.0 0.235 0.190
Dimethoxymethane (methylal); C3HgO2; [109-87-5]
- 304 - - 1.22 0.550
1,2-Dimethoxyethane (ethylene glycol dimethyl ether);
CyH100p; [110-71-4]
230.4 221.5 226.0 215.0 1.03 0.507
8 yolume of sulfur dioxide absorbed by unit volume of solvent at
experimental temperature and a total pressure of 1 atmosphere.
b Determined by static absorption method.
€ petermined by flow method.
d o= (1 - pg) where p; is the vapor pressure of solvent.
€ calculated by compiler.
AUXILIARY INFORMATION
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Two techniques were used: (a) 1. Purity 99.0-99.8 mole per
static absorption method and (b) cent.
flow method. Static methed con-
sisted of equilibrating solvent and
sulfur dioxide in a 50 ml flask and
measuring the absorption volumetri-
cally. The flow method consists of
passing sulfur dioxide through a
micro gas absorption tube and ESTIMATED ERROR:
estimating sulfur dioxide by icdo- §T/K = £0.5; dwgy = 5%
metric titration. The vapor 2
pressure of the solvents were (estimated by compiler). B
measured roughly and were assumed REFERENCES :
to be equal to the partial pressure
of the solvent by the authors when
calculating the Bunsen coefficient.
_
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0,; [7746-09-5] Lenoir, J-Y.; Renault, P.; Renon, H.
2. Phenol; C¢H¢O; [108-95-2] J. Chem. Eng. Data. 1971, 16, 340-342
VARIABLES: PREPARED BY:

EXPERIMENTAL VALUES:

Calculated by compiler assuming a linear function of p

*
T/K Henry's constant Mole fraction
H /atm at 1 atm
SO,
323 7.07 0.141

SO, vs xSOz'

i.e. x

SO2

(1 atm) = l/HSO2

The authors gave "Henry's constant”

as HSO2

x

lim

s0,”0

feo, (B4T)

%30,

is the mole fraction. is the fugacity of SO, "in the

%350, fso,

retention time of the solute.

P ———

equilibrium condition" of pressure and temperature.

Hso2 is

related to experimental chromatographic parameters based on the
number of moles of solvent in the column,
Helium was the carrier gas.

and the absolute

AUXILIARY

L

INFORMATION

METHOD /APPARATUS /PROCEDURE :

A conventional gas-liquid chromato-
graphic unit was used. The chromato-
graph was an IGC 12 M Intersmat
model, equipped with a thermal
conductivity detector. The temperat-
ure control was stated to be within
$0.1° C. The pressure drop in the
column was measured by a mercury
manometer. Helium was the carrier
gas.

There is serious uncertainty in the
estimation of accuracy.

SOURCE AND PURITY OF MATERIALS:

1. Sulfur dioxide was provided by
1'Air Liquide, and had a stated
purity of 99.9%. It was used
as provided.

Provided by Touzart & Matignon
and Serlabo, and stated to have

a minimum purity of 99%.
Distillation was carried out when
necessary, and the refractive
index was measured.

ESTIMATED ERROR:

REFERENCES:
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COMPONENTS : ORIGINAL MEASUREMENTS:

1. Sulfur dioxide; SO,; [7446-09-5] Sano, H.; Nakamoto, Y.

2. Phenol; CgHgO; [108-95-2] Nippon Kagaku Zasshi
1,2-Benzenediol (I,2-Cresol); 1968, 89, 369-373.
CgHeO2; [120-80-9] .
2-Methoxyphenol (Guaiacol);
C7Hs05 3 [90-05~-11

VARIABLES: PREPARED BY:

C. L. Young

EXPERIMENTAL VALUES:

T/°C = 30 T/K = 303
Absorption Bunsen Bunsen c.f .c.d Mole Mole e
coefficient, coefficient, coefficient, ' &7’ ratio fraction
Sa’b o o
Phenol
75.1 68.6 68.1 68.1 0.273 0.214
1,2-Benzenediol
75.0 68.3 68.0 68.0 0.315 0.240
2-Methoxyphenol
108 98.4 - - 0.489 0.328
a

Volume of sulfur dioxide absorbed by unit volume of solvent at
experimental temperature and a total pressure of 1 atmosphere.

b Determined by static absorption method.

€ Determined by flow method.

d o= 2(1 - p;) where p; is the vapor pressure of solvent.

€ Calculated by compiler.

£ Assuming the vapor pressure of phenol and 1,2-benzenediol to be

negligible.
AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Two techniques were used: (a) 1. Purity 99.0~99.8 mole per
static absorption method and (b) cent.
flow method. Static method con-

sisted of equilibrating solvent and
sulfur dioxide in a 50 ml flask and
measuring the absorption volumetri-
cally. The flow method consists of
passing sulfur dioxide through a

micro gas absorption tube and ESTIMATED ERROR:

estimating sulfur dioxide by iodo- §T/K = *0.5; stoz = 5%
metric titration. The vapor (estimated by compiler).
pressure of the solvents were REFERENCES: —1

measured roughly and were assumed

to be equal to the partial pressure
of the solvent by the authors when
calculating the Bunsen coefficient.
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COMPONENTS ¢ ORIGINAL MEASUREMENTS:
1. sulfur dioxide; S0:; [7446-09-5] Sano, H.
2. Esters Nippon Kagaku Zasshi
1968, 89, 362-368.
VARIABLES:: PREPARED BY:

C. L. Young

EXPERIMENTAL VALUES:

T/°C = 30 T/K = 303
Absorption Bunsen Bunsen e f c.d Mole Mole
coefficient, coefficient, coefficient, '~ &~/ ratio fraction
a,b
57! o o

Dimethyl maleate (z)-~2-Butenedioic acid, dimethyl ester;
CeHgOy; [624~-48-6]

99.1 90.1 - - 0.508 0.337

Dimethyl phthalate 1,2-Benzenecarboxylic acid, dimethyl ester;
C10H1004; [131-11-3]

96.5 87.9 88.0 88.0 0.643 0.391

Volume of sulfur dioxide absorbed by unit volume of solvent at
experimental temperature and a total pressure of 1 atmosphere.

Determined by static absorption method.

Determined by flow method.

a = 2(1 - p;) where pg is the vapor pressure of solvent.
Calculated by compiler.

Assuming vapor pressure of dimethyl phthalate to be negligible.

th O O Q O

— ~

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Two techniques were used; (a) 1. Purity 99.0-99.8 mole per
static absorption method and (b) cent.

flow method. Static method con-

sisted of equilibrating solvent and
sulfur dioxide in a 50 ml flask and
measuring the absorption volumetri-
cally. The flow method consists of

passing sulfur dioxide through a
. . ESTIMATED ERROR:
micro gas absorption tube and

. . . ] §T/K = #0.5; 6z = 15%
estimating sulfur dioxide by iodo- / ! S0,
metric titration. The vapor (estimated by compiler).
Pressure of the solvents were REFERENCES :

measured roughly and were assumed

to be equal to the partial pressure
of the solvent by the authors when
calculating the Bunsen coefficient.

————
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COMPONENTS ¢ ORIGINAL MEASUREMENTS:
1., Sulfur dioxide; S0,; [7446-09-5]] Weissenberger, G.; Hadwiger, H.
2, Cyclohexanone; CgH;,00; Z. angew. Chem, 1927, 40, 734~736.
[108-94-1] or
3-Methylcyclohexanone ; CyH;40;
[591-23-1]
VARIABLES: PREPARED BY:
W. Gerrard
EXPERIMENTAL VALUES:
T/K Volume of Volume of SO, *Mole ratio *Mole fraction
Comp. (2) /cm? absorbed/cm? S0, /Comp. (2) 30,
(pressure assumed to be
barometric)
cyclohexanone
293.15 103.24 2353.87 0.10 0.0911
3-methylcyclohexanone
293.15 124.6 2082.82 0.089 0.0817
*
Calculated by compiler
AUXILIARY INFORMATION
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Used an absorption vessel of 200 cm®
capacity, and a vessel with a two-
way tap. Simply stated that the No details given.
absorptiometer was like that used .
by Manchot, but the reference was
not cited; probably ref. (1).
ESTIMATED ERROR:
REFERENCES :
1. Manchot, W. Z. anorg. Chem.
1924, 141, 38.
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b Calculated by compiler.

COMPONENTS ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; 80;; [7446-09-5]
2. Cyclohexanone; CgHi1,40; Sano, H.
[108-94-1] Nippon Kagaku Zasehti
l1-Phenylethanone (Acetophenone); 1968, 89, 362-368.
CgHeO; [98-86—2]
VARIABLES: PREPARED BY:
C. L. Young
EXPERIMENTAL VALUES:
T/°C = 30 T/K = 303
Vapor pressure of cyclohexanone = 0.005 atm
Vapor pressure of acetophenone = 0.001 atm
Absorption Bunsen Mole Mole b
coefficient, $ coefficient, o ratio fraction
Cyclohexanone
133.4 122,1 0.567 0.362
1-Phenylethanone
96.4 87.9 0.460 0.315
a

Volume of sulfur dioxide absorbed by unit volume of solvent at
experimental temperature and a total pressure of 1 atmosphere.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE ;

Static absorption method consisted
of equilibrating solvent and sulfur
dioxide in a 50 ml flask and
measuring the absorption volumetri-
cally. The vapor pressure of the
solvents were measured roughly and
were assumed to be equal to the
partial pressure of the solvent by
the authors when calculating the

Bunsen coefficient.

SOURCE AND PURITY OF MATERIALS:

1. Purity 99.0-99.8 mole per

cent.

ESTIMATED ERROR:
§T/K = %0.5;

(estimated by compiler).

REFERENCES ;

SDC - 1
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COMPONENTS ¢
1. Sulfur dioxide; S0,[7446-09-5]

ORIGINAL MEASUREMENTS:

Gerrard, W.; "Solubility of Gases

2. Cyclohexanone; CgH;¢0; and Liquids,: Plenum Press, New
[108-94~1] or York, 1976, p. 239.
2~-Methylcyclohexanone ; CyH;20;

[583-60-8]

VARTABLES : PREPARED BY:

Temperature W. Gerrard.

EXPERIMENTAL VALUES:

T/K Weight of Weight of SO, Mole ratio Mole fraction
component (2) absorbed, g S0, /Comp. (2) Zg0,
g
Cyclohexancne
(Total pressure = 1 atm)
283.15 2.0601 2.1639 1.611 0.617
293.15 2.0601 1.4730 1.100 0.521
Methyl cyclohexanone
(Total pressure = 1 atm)
283.15 2,5852 1.9010 1.290 0.563
293.15 2.5852 1.3808 0.937 0.484
760 mmHg = 1 atm = 101.325 kPa.
AUXILIARY INFORMATION
METHOD: SOURCE AND PURITY OF MATERIALS:

Sulfur dioxide was bubbled into a
weighed amount of component (2) in a
bubbler tube. The amount of gas
absorbed was determined by re-
weighing the tube. The total
pressure was barometric, very nearly
1 atm., See ref, (1).

1. Sulfur dioxide was the best grade
contained in a small cylinder.
Its high degree of purity was
attested by the measurement of
vapor pressure from 258-268 K.

2. The best commercial specimen was
purified and attested.

ESTIMATED ERROR:

REFERENCES ;

1. Gerrard, W. J. Appl. Chem.
Biotechnol. 1972, 22,623,
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0,; [7446-09-5]
2, 1,2-Ethanediol diacetate (Ethylene

glycol diacetate); CgH1002; Sano, H.
(111-55-7] Nippon Kagaku Zasshi
2-Ethoxyethancl acetate (Ethylene pp

glycol moncethyl monoacetate); 1968, 89, 362-368.
C5H1203; [111-15-9]

VARIABLES: PREPARED BY:

C. L. Young

EXPERIMENTAL VALUES: .
T/°C = 30 T/K = 303

Vapor pressure of ethylene glycol diacetate = 0.001 atm
Vapor pressure of ethylene glycol monoethyl moncacetate = 0.002 atm

Absorption a Bunsen Mole Mole
coefficient, S coefficient, a ratio fraction

Ethylene glycol diacetate
150.4 137.0 0.808 0.447

Ethylene glycol monoethyl monoacetate
141.7 129.4 0.786 0.440

@ yolume of sulfur dioxide absorbed by unit volume of solvent at

experimental temperature and a total pressure of 1 atmosphere.

b Calculated by compiler.

MMUMYWWMMME
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Static absorption method consisted 1. Purity 99.0-99.8 mole per
of equilibrating solvent and sulfur cent.

dioxide in a 50 ml flask and
measuring the absorption volumetri-
cally. The vapor pressure of the
solvents were measured roughly and
wWere assumed to be equal to the

Partial pressure of the solvent by ESTIMATED ERROR:

the authors when calculating the 8T/K = %0.5; stoz = +5%

Bunsen coefficient. {estimated by compiler).

REFERENCES:
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b Calculated by compiler.

Volume of sulfur dioxide absorbed by unit volume
experimental temperature and a total pressure of 1 atmosphere.

COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0,; [7446-09-5]}
2. 3-Oxobutanoic acid, ethyl ester Sano, H.
(Ethyl acetoacetate); CeHi10037 Nippon Kagaku Zasshi
[141-57-9] 1968, 89, 362-368.
VARIABLES: PREPARED BY:
C. L. Young
EXPERIMENTAL VALUES:
T/°C = 30 T/K = 303
Absorption a Bunsen Mole Mole
coefficient, S coefficient, o ratio fraction
133.3 120.7 0.687 0.407
a

of solvent at

of equilibrating solvent and sulfur

dioxide in a 50 ml flask and
measuring the absorption volumetri-
cally. The vapor pressure of the
solvents were measured roughly and
were assumed to be equal to the

partial pressure of the solvent by
the authors when calculating the

Bunsen coefficient.

AUXILIARY INFORMATION
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Static absorption method consisted 1. Purity 99.0-99.8 mole per

cent.

ESTIMATED ERROR:
§T/K 10.5;

stoz

(estimated by compiler).

+5%

REFERENCES :
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Temperature, pressure

COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO,; [7446-09-5] Gerrard, W.
2. Hexanoic acid; CeH1202; J. Appl. Chem. Biotechnol. 1972, 22,
[142-62-1]
623-650
VARIABLES: PREPARED BY:

W. Gerrard

EXPERIMENTAL VALUES:Pressure, total

Mole ratio *Mole fraction

760 mmHg = 1 atm
Calculated by compiler

on these data.

based on these data.

Plot of pressure vs solubility given in Ref.

T/K /mmHg S0, /Comp. (2) x302
273.15 755 0.86 0.462
*% 712 0.824 0.452
660 0.690 0.408
566 0.521 0.343
206 0.143 0.125
124 0.076 0.0706
45 0.028 0.0272
283.15 755 0.440 0.306
¥x756 0.442 0.307
700 0.417 0.294
620 0.353 0.261
510 0.277 0.217
370 0.182 0.154 X
244 0.113 0.102
158 0.070 0.065
42 0.017 0.017
203.15 755 0.276 0.216
298.15 755 0.25 0.200

101.325 kPa.

(1) is based

Plot of pressure vs solubility given in original paper is

AUXTLIARY

INFORMATION

METHOD/APPARATUS/PROCEDURE:

Sulfur dioxide was bubbled into a
weighed amount of component (2) in a
bubbler tube as described in detail,
diagram given, in the original paper.
The amount of gas absorbed at
equilibrium and at the observed
temperature and pressure was weighed.
By means of a manometer assembly, to
which the bubbler tube was attached,
the weight of gas absorbed at success-
ively lower pressure was measured.
Eventually the pressure was reduced
to that of the component (2). The
refractive index, and the infrared
spectrum of the residue showed it to
be essentially pure component (2).

SOURCE AND PURITY OF MATERIALS;

1. Sulfur dioxide was the best
grade contained in a small
cylinder. 1Its high purity was
attested by the measurement of
vapor pressure from 258 to 268K.

The best obtainable specimen was
carefully purified and rigor-
ously attested,

ESTIMATED ERROR:

REFERENCES ;

1. Gerrard, W. Solubility of Gases
and Liquids, Plenum Press, New

York, 1976.
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide, SO,; [7446-09-5] Lenoir, J-Y.; Renault, P.; Renon, H.
2. Benzenemethanol (Benzyl alcohol):| J. Chem. Eng. Data 1971, 16,340~342.
CsHgO; [100-51-6]
VARIABLES: PREPARED BY:
W. Gerrard

EXPERIMENTAL VALUES: =

760 mmHg 101.325 kPa.

1l atm

T/K Henry's Constant *Mole fraction
H /atm at 1 atm
S0,
298 2.08 0.481

Calculated by compiler assuming a linear function of pSO2 vs

i.e. x 2(l atm) = l/Hsoz.

%50, ! S0

fSOz(P'T)

x502

Hso2 lim
s0,” ©

The authors gave "Henry's constant" as

x

"in the

is

is the fugacity of SO:
HSOz
related to experimental chromatographic parameters based on the
number of moles of solvent in the column, and the absolute
retention time of the solute. Helium was the carrier gas.

HSO2 is the mole fraction. _f‘so2

equilibrium condition"of pressure and temperature.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE:

A conventional gas-liquid chromato-
graphic unit was used. The chromato-
graph was an IGC 12 M Intersmat model,
equipped with a thermal conductivity
detector. The temperature control
was stated to be within +0.1°C.

The pressure drop in the column was
measured by a mercury manometer.
Helium was the carrier gas. There
is serious uncertainty in the
estimation of accuracy..

SOURCE AND PURITY OF MATERIALS:

1. Sulfur dioxide was provided by
1'Air Ligquide, and had a stated
purity of 99.9%. It was used as
provided.

2. Provided by Touzart & Matignon
and Serlabo, and stated to have

a minimum purity of 99%, Distill-
ation was carried out when necess-
ary and the refractive index was

measured.

ESTIMATED ERROR:

REFERENCES :
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COMPONENTS

1. Sulfur dioxide; S0,; [7446-09-5]

2. Benzoic acid, methyl ester

ORIGINAL MEASUREMENTS:

Sano, H.
Nippon Kagaku Zasshi

b Calculated by compiler.

(methyl benzoate); CpaHgO2; _
[93-58-3] 1968, 89, 362-368.
VARIABLES: PREPARED BY:
C. L. Young
EXPERIMENTAL VALUES:
T/°C = 30 T/K = 303
Vapor pressure of methyl benzoate = 0.001 atm
Absorption a Bunsen Mole Mole
coefficient, S coefficient, o ratio fraction
72.1 65.5¢ 0.365 0.267
a

Volume of sulfur dioxide absorbed by unit volume of solvent at
experimental temperature and a total pressure of 1 atmosphere.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Static absorption method consisted

of equilibrating solvent and sulfur
dioxide in a 50 ml flask
measuring the absorption

The vapor pressure of the

and
volumetri-
cally.
solvents were measured roughly and
were assumed to be equal to the
partial pressure of the solvent by
the authors when calculating the
Bunsen coefficient.

SOURCE AND PURITY OF MATERIALS:

1. Purity 99.0-99.8 mole per

cent.

ESTIMATED ERROR:
ST/K = 20.5;

(estimated by compiler).

REFERENCES :
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COMPONENTS ¢ ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; 80,; [7446-09-5] Ssano, H.; Nakamoto, Y.

2. 2-Hydroxybenzoic acid, methyl
ester (methyl salicylate);

Nippon Kagaku Zasshi
1968, 89, 369~-373.

CgHgO3; [119-36-8]
VARIABLES: PREPARED BY:
C. L. Young
EXPERIMENTAL VALUES:
T/°C = 30 T/K = 303

Absorption Bunsen Mole Mole

coefficient, S coefficient, o ratio fraction
84.3 76.7 0.441 0.306

b calculated by compiler.

2 yolume of sulfur dioxide absorbed by unit volume of solvent at
experimental temperature and a total pressure of 1 atmosphere.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Static absorption method consisted

of equilibrating solvent and sulfur
dioxide in a 50 ml flask
measuring the absorption

The vapor pressure of the

and
volumetri-
cally.
solvents were measured roughly and
were assumed to be equal to the
partial pressure of the solvent by
the authors when calculating the

Bunsen coefficient.

SOURCE AND PURITY OF MATERIALS:

1. Purity 99.0-99.8 mole per
cent.

ESTIMATED ERROR:

8T/K = %0.5; = 5%

%50,
(estimated by compiler).

REFERENCES ;




Other organic compounds containing oxygen

247

Temperature, pressure

COMPONENTS ¢ ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO0z; [7446-09-5] Gerrard, W. J. Appl. Chem.
2. 2-Hydroxybenzoic acid, Biotechnol, 1972, 22,623-650.
methyl ester; (methyl salicylate)
CgHgO3; [119-36-8]
VARIABLES: PREPARED BY:

W. Gerrard

EXPERIMENTAL VALUES:

* %
in the original

T/K Pressure, total Mole ratio *Mole fraction
/mmHg S0, /Component €50,
(2)
273.15 761 2.21 0.688
** 616 1.43 0.588
477 0.949 0.487
289 0.477 0.323
l4e 0.222 0.182
283.15 761 1.03 0.507

760 mmHg = 1 atm
Calculated by compiler
The plot of pressure and solubility given

are based on these data.

101.325 kPa. -

paper, and that in Ref. (1)

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

Sulfur dioxide was bubbled intoc a
weighed amount of component (2) in a
bubbler tube as described in detail,
diagram given, in the original paper.
The amount of gas absorbed at
equilibrium and+at the observed
temperature and pressure was weighed.
By means of a manometer assembly, to
which the bubbler tube was attached,
the weight of gas absorbed at success-
ively lower pressure was measured.
Eventually the pressure was reduced
to that of the component (2). The

SOURCE AND PURITY OF MATERIALS:

1. Sulfur dioxide was the best
grade contained in a small
cylinder. Its high purity was
attested by the measurement of
vapor pressure from 258 to 268 K|

The best obtainable specimen was
carefully purified and rigor-
ously attested.

refractive index, and the infrared
spectrum of the residue showed it to
be essentially pure component (2).

ESTIMATED ERROR:

REFERENCES:

1. Gerrard, W. Solubility of Gases
and Liquids, Plenum Press, New
York, 1976.

SDC - 1%
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COMPONENTS ¢ ORIGINAL MEASUREMENTS:

1. Sulfur dioxide; 8S0,; [7446-09-5]
Sano, H.

2. Aromatic ethers Nippon Kagaku Zasshi

1968, 89, 362-368.

VARIABLES : PREPARED BY:

C. L. Young

EXPERIMENTAL VALUES:

T/°C = 30 T/K = 303
Vapor pressure of methoxybenzene = 0.004 atm
Absorption Bunsen Bunsen c.f c.d Mole Molg
coefficient, coefficient, coefficient, '~ &7’ ratio fraction
a,b
st o o

1,1'~-(Methoxymethylene)bisbenzene (benzyl ether); CiyH1,0; [1016~09~7]

68.8 62.5 63.3 63.3 0.549 0.354
Methoxybenzene (anisole); C;Hg0; [100-66-3]

94.9 86.8 87.8 87.5 0.424 0.298

a

Volume of sulfur dioxide absorbed by unit volume of solvent at
experimental temperature and a total pressure of 1 atmosphere.

b Determined by static absorption method.
€ Determined by flow method.
d a = (1 - p;) where pg is the vapor pressure of solvent.
€ calculated by compiler.
£ Assuming vapor pressure of benzyl ether is negligible.
AUXILIARY INFORMATION
METHOD/APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Two techniques were used: (a) 1. Purity 99.0-99.8 mole per
static absorption method and (b) cent.

flow method. Static method con-
sisted of equilibrating solvent and
sulfur dioxide in a 50 ml flask and
measuring the absorption volumetri-
cally. The flow method consists of
passing sulfur dioxide through a

micro gas absorption tube and ESTIMATED ERROR:

estimating sulfur dioxide by iodo- $T/K = £0.5; GxSO2 = 5%
metric titration. The vapor (estimated by compiler).
pressure of the solvents were REFERENCES :

measured roughly and were assumed
to be equal to the partial pressure
of the solvent by the authors when
calculating the Bunsen coefficient.
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COMPONENTS : ORIGINAL MEASUREMENTS:

1. Sulfur dioxide; SOa; [7446-09-5] Gerrard, W.

2. Ethoxybenzene ; (phenetole); J. Appl. Chem, Biotechnol,l972,22,
CgH100; [103-73-]-] 623-650.

VARIABLES: PREPARED BY:

Temperature, pressure

W. Gerrard

EXPERIMENTAL VALUES:

T/K Pressure, total Mole ratio *Mole fraction
/rmHg S0, /Comp. (2) Zgq
2
273.15 760 2.10 0.677
*% 715 1.81 0.644
665 1.57 0.611
600 1.27 0.559
480 0.874 0.466
390 0.664 0.399
252 0.375 0.273
148 0.213 0.176
283.15 760 - 0.93 0.482 .
760 mmHg = 1 atm = 101,325 kPa.

is based.

Calculated by compiler

Data on which the graph in the original paper

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :
Sulfur dioxide was bubbled into a
weighed amount of component (2) in a
bubbler tube as described in detail,
diagram given, in the original paper.
The amount of gas absorbed at
equilibrium and at the observed
temperature and pressure was weighed.
By means of a manometer assembly, to
which the bubbler tube was attached,
the weight of gas absorbed at success-
ively lower pressure was measured.
Eventually the pressure was reduced

SOURCE AND PURITY OF MATERIALS:

1. Sulfur dioxide was the best
grade contained in a small
cylinder. Its high purity was
attested by the measurement of
vapor pressure from 258 to 268 K|

The best obtainable specimen was
carefully purified and rigor-
ously attested.

to that of the component (2). The
refractive index, and the infrared
spectrum of the residue showed it to
be essentially pure component (2).

ESTIMATED ERROR:

REFERENCES :
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COMPONENTS :
1. Sulfur dioxide; S0;; [7446-09-5]
2, 2-Octanone; CgHy160; [111-13-7]

ORIGINAL MEASUREMENTS:

Albright, L.F.; Shannon, P.T.;
Yu, S.-N.; Chueh, P.L.
Chem. Engng. Prog. Symp. Ser. 1963.

59, (44), 66-74,

VARIABLES:

Temperature, pressure

PREPARED BY:
C.L. Young,

EXPERIMENTAL VALUES:

T/K P/bar Mole fraction of sulfur
dioxide in llqu:.d,xso2

298.14 1.14 0.402
2.03 0.609

3.45 0.854

310.93 1.63 0.400
2.98 0.604

5.01 0.854

338.71 3.41 0.389
6.04 0.587

6.10 0.594

10.67 0.845

366.48 6.19 0.376
10.70 0.567

19.44 0.833

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURL :

Static equilibrium cell fitted with
Bourdon pressure gauge. Temperature
measured with mercury in glass
thermometer. The equipment used in
this investigation was stated to be
similar to that used in previous
studies, (1), (2).

SOURCE AND PURITY OF MATERIALS:

1. and 2. Commercial grade
samples, no other
details given.

ESTIMATED ERROR:

§T/K = *0.2; éP/bar = £0.3;
S = +1%.,
SO

REFERENCES :

1. Albright, L. F.; Shannon, P. T.;
Terrier, F., Chueh, P. L.
Am. Inst. Chem. Engrs. J.
1962, 8, 668.

2. Albright, L. F.; Buclez, P. C.;
Pluche, C. R., Doody, T.C.
ASHRAE Trans. 1960, 66, 423.
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COMPONENTS ¢

1. Sulfur dioxide; S0;; [7446-09-5]

2. 1,1°-Oxybigbutane, (dibutyl
ether); CgH;s0; [142-96-1]

ORIGINAL MEASUREMENTS:

Hill, A.E.; Fitzgerald, T.B.

J. Am. Chem.

Soe. 1935, 57,250~-254,

VARIABLES:

PREPARED BY:

W. Gerrard

EXPERIMENTAL VALUES:

T/K Weight of SO, Total pressure, "Const.of *Mole Ratio Mole
absorbed by P, mmHg Henry" X S0,/ ether fraction
5 cm?® of ether, (Note) x
S0O2
g
293.15 0.0 11.0
0.0764 87.5 1.00 0.040 0.0389
0.1541 170.5 1.04 0.082 0.0755
0.2291 250.1 1.05 0.121 0.108
0.3128 332.4 1.03 0.166 0.142
0.3960 413.5 1.02 0.210 0.173
0.4762 483.5 0.99 0.252 0.201
760 mmHg = 1 atm = 101.325 kPa
* Calculated by coﬁpiler. .
NOTE: psozls taken to be Piotal ~ 11.0 mmHg throughout. This

cannot be strictly correct.

NOTE: "Constant of Henry's Law", K = pSOz/W

W = Milligrams SO,absorbed by 5 cm’of the ether.

AUXILIARY INFORMATION

METHOD:/APPARATUS/PROCEDURE :

The apparatus had been previously
described (1). :

A weighed amount of liquid was treated
with a measured volume of sulfur
dioxide at a constant temperature and
at a measured total pressure. A gas
buret and a mercury manometer were
used.

SOURCE AND PURITY OF MATERIALS:
(1) Not stated.

(2) Purified by distillation.

ESTIMATED ERROR:

REFERENCES ;

1. Hill, A.E.

J. Am. Chem. Soe., 1931, 53,2598,




252 Sulfur Dioxi

de Solubilities

COMPONENTS ¢

dimethyl ether); CgHy1002;
[150-78-7]

1,3-Dimethoxybenzene (recorcinol
dimethyl ether); CgHy002;
[151-10-0]
1,1'-0Oxybis(2-methoxyethane)

1. Sulfur dioxide; S0,; [7446-09-5]
2. 1,4-Dimethoxybenzene (hydroquinone

ORIGINAL MEASUREMENTS:

Sano, H.
Nippon Kagaku Zasshi
1968, 89, 362-368.

Absorption Bunsen
coefficient, § coefficient,

VARIABLES: | E‘ﬁgf%'gﬁ%i Cell140s7 PREPARED BY:
C. L. Young
EXPERIMENTAL VALUES:
T/°C = 30 T/K = 303

Vapor pressure of 1,1'-Oxybis(2-methoxyethane) = 0.002 atm

Mole Mole
o ratio fraction

116.2 105.5

102.6 96.3

1,1'-Oxybis(2
177.6 96.3

1,4-Dimethoxybenzene

0.625 0.385

1,3-Dimethoxybenzene

1.02 0.505
-methoxyethane)
0.345 0.257

2 yolume of sulfur dioxide abs
experimental temperature and

b Calculated by compiler.

orbed by unit volume of solvent at
a total pressure of 1 atmosphere.

AUXILIARY

INFORMATION

METHOD /APPARATUS /PROCEDURE :

Static absorption method consisted
of equilibrating solvent and sulfur
dioxide in a 50 ml flask and
measuring the absorption volumetri-
cally. The vapor pressure of the
solvents were measured roughly and
were assumed to be equal to the
partial pressure of the solvent by
the authors when calculating the
Bunsen coefficient.

SOURCE AND PURITY OF MATERIALS:

1. Purity 99.0-99.8 mole per

cent,

ESTIMATED ERROR:

§T/K = 0.5; 5xsoz = £5%

(estimated by compiler).

REFERENCES:
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COMPONENTS : ORIGINAL MEASUREMENTS:

1. Sulfur dioxide; S0;; [7446-09-5] Gerrard, W.; "Solubility of Gases

L, " p
2, Acetic acid, phenylmethyl ester, $Z§k€1§g;gf’p. %gg?m Press, New

(benzyl acetate); CoHi¢02;
[140-11-4]) or Benzoic acid,
phenylmethyl ester, (benzyl
benzoate) ; Ch L Hy 202 ; [120—51-4]

VARIABLES ; PREPARED BY:
W. Gerrard

EXPERIMENTAL VALUES:

T/K Weight of Weight of SO, Mole ratio Mole fraction,
Component (2) absorbed, g S0, / Comp{2) xsoz
g (Total Pressure = 1 atm)

Acetic acid, phenylmethyl ester

293.15 6.1630 2.4370 0.928 0.481

Benzoic acid,phenylmethyl ester

293.15 7.2841 1.5875 0.723 0.420

760 mmHg =1 atm = 101.325 kPa -

AUXILIARY INFORMATION

METHOD: SOURCE AND PURITY OF MATERIALS:

Sulfur dioxide was ‘bubbled into a l. Sulfur dioxide was the best
weighed amount of component (2) in grade contained in a small cylinder,
a bubbler tube. The amount of gas Its high degree of purity was
absorbed was determined by re- attested by the measurement of
weighing the tube. The total vapor pressure from 258-268 K.
pressure was barometric, very nearly

1 atm. See ref. (l). 2. The best commercial specimen

was purified and attested.

ESTIMATED ERROR:

REFERENCES ;

1. Gerrard, W. J. Appl. Chen.
Biotechnol. 1972, 22,623,
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Sulfur Dioxide Solubilities

COMPONENTS

1. Sulfur dioxide; SO;; [7446-09-5]

2. 1,7,7-Trimethylbicyclo [2.2.1]
heptan-2-one, (Camphor) ;
Ci10Hy160; [464-49-3]

ORIGINAL MEASUREMENTS:
Bineau, A.
Ann. Chim. Phys. 1848,(3),24,326-337.
Information repeated in :
J. Prakt. Chem. 1849, 46,296-301.

VARIABLES:

PREPARED BY:

W. Gerrard.

EXPERIMENTAL VALUES: 760 mmHg = 1 atm

101.325 kPa.

column for zg

graph. 02

weight value of Bineau estimated for
(760 mmHg) shows a value read from the compiler's

T/K Pressure, Weight of SO;/ *Mole fraction * Zg0, * %30,
total 100 g camphor ) (700 mmHg) (760mmHg)
/mmHg . 2

297 524 25.5 0.377

650 30.8 0.423

745 35.4 0.457 (0.440) (0.46)
294 670 34,7 0.452
293 730 39.7 0.485 (0.472)
288.6 355 28.0 0.399

744 47.6 0.531 (0.513) (0.536)
287 611 40.4 0.490

738 48.6 0.536 (0.526) (0.543)
285.6 529 37.3 0.470

703 49.1 0.538

727 50.5 0.545 (0.537) (0.555)
283 320 31.7 0.429

560 42.6 0.503

720 55.8 0.570 (0.562) (0.582)
281 304 33.0 0.439

503 42,0 0.499

682 57.4 0.577 (0.582) (0.605)
277 490 46.0 0.522

720 73.6 0.636 (0.626) (0.656)
275 469 48.4 0.535

650 72.0 0.631 - (0.690)
* Calculated by compiler. The column x (700 mmHg) is based on the

S0,

700 mmHg. The corresponding

AUXILIARY

INFORMATION

METHOD/APPARATUS /PROCEDURE:

No information

SOURCE AND PURITY OF MATERIALS:

No information.

ESTIMATED ERROR:

REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO,; [7446-09-5] Schulze, H.
2. 1,7,7-Trimethylbicyclo [2.2.1] J. Prakt. Chem. 1881, 24, 168-183.

heptan-2-one, (Camphor) ;
Ci10H160; [464-49-3]

VARIABLES : PREPARED BY:

W. Gerrard.

EXPERIMENTAL VALUES:
760 mmHg = 1 atm = 101.325 kPa.

T/K Weight of S0, *Mole ratio *Mole fraction
/ 1 g of Comp. S0, /Comp. (2) Tgq
2
(2)
273.15 0.880 2.090 0.676

* Calculated by compiler.

Pressure of SO, stated to be 725 mmHg. 1 Volume
of camphor absorbed 308 volumes of SO;.

-

NOTE: Schulze quoted three values by Bineau; but one
reference was wrong, and the other did not appear
to apply. Bineau's data have been compiled.
Markham and Kobe (1) cited only the Bineau group;
but attributed it to Schulze. Bineau's name was
not mentioned.

=S

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

The gas was passed .into a weighed
amount of liquid camphor in a thin-
walled test-tube fitted with a No details given.
rubber stopper carrying an inlet
tube and an out-let tube. The test-
tube was cooled in melting snow.

The amount of gas absorbed was
determined by weighing.

ESTIMATED ERROR:

REFERENCES:

1. Markham, A.E.; Kobe, K.A.
Chem. Rev. 1941, 28, 519,
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COMPONENTS :

1. Sulfur dioxide; S02; [7446-09-5]

2. 1,7,7-Trimethylbicyclo[2.2.1]-
heptan-2-one (camphor); CioH1¢0;
[76-22~2] or [464-49-3]

ORIGINAL MEASUREMENTS:

Sano, H.
Nippon Kagaku Zasshi
1968, 89, 362-368.

VARIABLES:

PREPARED BY:

C. L. Young

EXPERIMENTAL VALUES:
T/°C = 30

Bunsen coefficient, o

Mole ratio

T/K = 303

Mole fraction?

99.0 0.670 0.401

2 calculated by compiler.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Static absorption method consisted
of equilibrating solvent and sulfur
dioxide in a 50 ml flask and
measuring the absorption volumetri-
cally. The vapor pressure of the
solvents were measured roughly and
were assumed to be equal to the
partial pressure of the solvent by
the authors when calculating the

Bunsen coefficient.

SOURCE AND PURITY OF MATERIALS:

1. Purity 99.0-99.8 mole per
cent.

ESTIMATED ERROR:

ST/K = 10.5; stoz = 5%

(estimated by compiler).

REFERENCES:;
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COMPONENTS ¢
1. Sulfur dioxide; SO;; [7446-09-5]
2. 1,7,7-Trimethylbicyclo [2.2.1]
heptan-2-one, (Camphor) ;
Ci10H160 (in solution);

ORIGINAL MEASUREMENTS:

Weissenberger, G.; Hadwiger, H.

Z. angew. Chem, 1927, 40, 734-736.

[469-49-3]
VARIABLES: PREPARED BY:
W. Gerrard
EXPERIMENTAL VALUES:
T/K = 293.15
" . Vol. of 1 mole Vol. SO,
Perceg;mSﬁiﬁslon of Solvent of mixture absorbed
P /cm?® /cm® mol™! (soln)
10 *Tetrahydro- 141.1 1001.81
naphthalene
CioHi2:
[119-64-2]
10 Cyclohexanone 111.67 1697.38
CeHy00;
[108-94-1]
20 Cyclohexanone 120,09 1765
10 1,3-Methylcyclo- 130.9 2264.57
hexanol
CgH160;
20 1,3-Methylcyclo- 137.18 1508.98

hexanol

* Tetrahydronaphthalene itself was stated to absorb no measurable

volume of gas.

AUXILIARY

INFORMATION

METHOD /APPARATUS /PROCEDURE ¢

Used an absorption vessel of 200 cm?
capacity, and a vessel with a two-
way tap. Simply stated that the
absorptiometer was like that used
by Manchot, but the reference was
(L.

not cited; probably ref.

SOURCE AND PURITY OF MATERIALS:

No details given.

ESTIMATED ERROR:

REFERENCES ;

1. Manchot, W.
Z. anorg. Chem. 1924, 141, 38.
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COMPONENTS :
1. Sulfur dioxide; S0,; [7446-09-5]
2. 2,5,8,11,14-Pentaoxapentadecane,

(Tetraethylene glycol dimethyl
ether); Cji9H220s; [143-24-8]

ORIGINAL MEASUREMENTS:

Albright, L.F,; Shannon, P.T.,
Yu, S.~-N.; Chueh, P.L.

Chem, Engng. Prog. Symp. Ser.
59, (44), 66-74.

1963,

VARIABLES:
Temperature, pressure

PREPARED BY:
C.L. Young

EXPERIMENTAL VALUES:
T/K P/bar Mole fraction of
sulfur dioxide
in liquid, =
SO2

Mole fraction of
sulfur dioxide
in liquid, =x

T/K P/bar

SO2

298.15 0.042 0.157
0.086 0.253
0.159 0.36l
0.283 0.484
0.834 0.671
2.36 0.841
2.45 0.844
3.31 0.926
310.93 0.085 0.157
0.155 0.253
0.283 0.359
0.508 0.483
1.52 0.683
1.55 0.687
3.59 0.838
3.69 0.841

310.93 5.03 0.925
338.71 0.245 0.157
0.448 0.252

0.830 0.358

1.52 0.484

3.65 0.672

3.76 0.676

7.91 0.833

10.9 0.921

366.48 0.597 0.157
1.091 0.251

1.98 0.355

2.35 0.476

7.36 0.658

14.55 0.830

20.31 0.915

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Static equilibrium cell fitted with
Bourdon pressure gauge. Temperature
measured with mercury in glass
thermometer. The equipment used in
this investigation was stated to be
similar to that used in previous
studies, (1), (2).

SOURCE AND PURITY OF MATERIALS:

1. and 2. Commercial grade samples,

no other details given.

ESTIMATED ERROR:

§T/K = $0.2; 8P/bar = +0.3;

6”502 = *1%.

REFERENCES :

1. Albright, L, F.; Shannon, P. T.;
Terrier, F., Chueh, P. L.
Am. Inst. Chem. Engrs. J.
1962, 8, 668.

2. Albright, L. F.;, Buclez, P. C.;
Pluche, C. R., Doody, T. C.
ASHRAE Trans. 1960, 66, 423.
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COMPONENTS ¢ ORIGINAL MEASUREMENTS:
1. Sulfur dioxide, SO;; [7446-09~5] Albright, L.F.; Shannon, P.T.;
2. Dodecanoic acid, ethyl ester Yu, S.~N.;Chueh, P.L,

(Ethyl laurate); C14H2802;

[106-33-2] Chem. Engng. Prog. Symp. Ser. 1963,

59, (44) 66-74.

VARIABLES: PREPARED BY:

Temperature, pressure

C.L. Young.

EXPERIMENTAL VALUES:

T/K P/bar Mole fraction of sulfur
dioxide in liquid
xSOz
298,15 1.45 0.453
2.48 0.638
3.45 0.839
3.51 0.846
310.93 2.14 0.448
3.69 0.626
5.07 0.839
5.21 0.844
338.71 4.30 0.432
7.10 0.615
10.78 0.828
10.87 0.841
366.48 7.31 0.412
11.85 0.591
19.55 0.824

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Static equilibrium cell fitted with
Bourdon pressure gauge. Temperature
easured with mercury in glass
thermometer. The equipment used in
this investigation was stated to be
similar to that used in previous
studies, (1), (2).

SOURCE AND PURITY OF MATERIALS:

1 and 2. Commercial grade
samples, no other

details given.

ESTIMATED ERROR:

§T/K = 20.2; 8P/bar = %0.3;

6xsoz = *1%.

REFERENCES ;

1. Albright, L. F.; Shannon, P. T.;
Terrier, F., Chueh, P. L.
Am. Inst. Chem. Engrs. J.
1962, 8, 668.

2. Albright, L.F.; Buclez, P. C.;

Pluche, C. R.; Doody, T. C.
ASHRAE Trans. 1960, 66, 423.
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COMPONENTS : ORIGINAL MEASUREMENTS:

1. Sulfur dioxide; 8S0,; [7446-09-5]

Sano, H.

2. Polyethylene glycol (oa-hydro-w- .
hydroxy-poly(oxy-1,2-ethanediyl)); Nippon Kagaku Zasshi
(C2H,0) |H,0; [25322-68-3] 1968, 89, 362-368.

VARIABLES: PREPARED BY:

C. L. Young

EXPERIMENTAL VALUES:

T/°C = 30 T/K = 303
Bunsen coefficient, o Mole ratio Mole fraction®
140.8 0.295 0.228

2 calculated by compiler.
»
AUXILIARY INFORMATION
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Static absorption method consisted 1. Purity 99.0-99.8 mole per
of equilibrating solvent and sulfur cent.

dioxide in a 50 ml flask and

measuring the absorption volumetri-
cally. The vapor pressure of the 2. Molecular weight 400.
solvents were measured roughly and

were assumed to be equal to the

partial pressure of the solvent by ESTIMATED ERROR:
ST/K = +0.5; st = +5%

the authors when calculating the 0,
Bunsen coefficient. (estimated by compiler).

REFERENCES :
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COMPONENTS : EVALUATOR:

1. Sulfur dioxide; SO2; Colin L. Young,
_no_ School of Chemistry,
[7446-09-5) University of Melbourne,
Parkville, Victoria 3052,
Australia.

December 1982

2. Compounds containing nitrogen

CRITICAL EVALUATION:

N,N-Dimethylformamide; C,HsNO; [68-12-2]

Measurements on this system have been reported by five groups of
workers. The data of Gerrard (1) and Albright, Shannon, Yu and Church
(2) are consistent with each other and broadly consistent with the iso-
lated value from DuPont (3). Values of mole fraction of sulfur dioxide
for smooth values of temperatures estimated from the data of refs. (1) and
(2) are as follows:

T/K 273 283 293 298 303
Zgq (total pressure 0.787 0.706 0.636 0.600 0.564
2 = 1 atm)
T/K 313 323 333 343 353 363
Lan (total pressure 0.494 0.425 0.363 0.307 0.259 0.218
2 = 1 atm)

The data of Pfeifer (4) deviate considerably from these values at
low temperatures but agree at 333 K. The isolated data of Sano (5) agrees
with that of Pfeifer at 303 K. ‘

The isolated value of Benoit and Milanova (6) was determined at a
low partial pressure and is not considered further as extrapolation on the
basis of Henry's law to 1 atmosphere total pressure would not be valid.

Pyridine; CsHsN; [110-86-1]

This system has been investigated by three groups of workers.
The isolated value of Benoit and Milanova (6) was determined at a low
partial pressure and is not considered further as extrapolation on the
basis of Henry's law to 1 atmosphere pressure would not be valid.
Gerrard's (l) data extrapolated to a partial pressure of 1 atmosphere and
303 K is broadly consistent with the value found by Sano and Nakamoto (7).

Nitrobenzene; CgHsNO,; [98-95-3] -

This system has been investigated by six groups of workers (1,2,5,
6,8,9). The data of Lenoir et al. (8) was determined using gas chromato-
graphy and corresponds to a very low partial pressure of sulfur dioxide.
It is considerably larger than the data of Lloyd (9), Albright et al. (2),
and Gerrard (1) and is classified as doubtful. Similarly the data of
Benoit and Milanova correspond to a low partial pressure of sulfur dioxide.

There is moderate agreement between the data of Gerrard (1),
Albright et al. (2), and Lloyd (9). Because of the different ranges of
pressure and temperature involved and the fact that considerable approxi-
mation was incurred in calculating mole fraction solubility from Lloyd's
data (9), precise comparison is not possible and the data are classified
as tentative. The value of Sano (5) is considerably larger than the

value of Lloyd at the same temperature.

N,N-Dimethylbenzenamine; CgH1iN; [121-69-7]

Hill and Fitzgerald (10) gave data for this compound as mole ratio
S0,/Dimethylaniline for several pressures up to above 75 kPa at 298.15 K.
Balej and Regner (11) used mixtures of nitrogen and sulfur dioxide to
achieve different partial pressures of sulfur dioxide below about 35 kPa
for temperatures 288 K, 293 K, 298 K and 313 K. There is qualitative
agreement between the two sets of results where they overlap and both are
classified as tentative. The isolated value of Sano and Nakamoto (7) is
broadly consistent with the two sets of data but no precise comparison is
possible.

(cont.)
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COMPONENTS: EVALUATOR:
1. Sulfur dioxide; SO3; Colin L. Young,
_0a— School of Chemistry,
[7446-09-5] University of Meloburne,
Parkville, Victoria 3052,

2., Compounds containing nitrogen Australia.

December 1982

CRITICAL EVALUATION:

References

1. Gerrard, W. J. Appl. Chem. Biotechnol. 1972, 22, 623.

2. Albright, L. F.; Shannon, P. T.; Yu, S.-N.; Cheuh, P. L.
Chem. Engng. Prog. Symp. Ser. 1963, 59, 66.

3. DuPont de Nemours and Co. Chem. Eng. New 1955, 33, 2366.
4. Pfeifer, G. Magy. Kem. Folyoirat. 1963, 69, No. 3, 138.

5. Sano, H. Nippon Kagaku Zasshi 1968, 89, 362.

6. Benoit, R. L.; Milanova, E. Can. J. Chem. 1979, 57, 1319.

7. Sano, H.; Nakamoto, Y. Nippon Kagaku Zasshi 1968, 89, 369.

8. Lenoir, J.-Y.; Renault, P.; Renon, H.J. Chem. Engng. Data 1971,
16, 340.

9. Lloyd, S. J. J. Phys. Chem. 1918, 22, 300.
10. Hill, A. E.; Fitzgerald, T. B. J. Am. Chem. Soc. 1935, 57, 250.

11. Balej, J.; Regner, A. Chem. Listy 1956, 50, 1374.
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; 8S0,; [7446-09-5} Sano, H.; Nakamoto, Y.
2. Formamide; CH3NO; [75-12-7] Nippon Kagaku Zasshi
1968, 89, 369-373.
VARIABLES: PREPARED BY:
C. L. Young
EXPERIMENTAL VALUES:
T/°C = 30 T/K = 303
Vapor pressure of formamide = 0.001 atm
Absorption Bunsen Bunsen c c.d Mole Mole
coefficient, coefficient, coefficient, L ratio fraction®
Sa'b o o
175.2 160.0 159.2 158.0 0.286 0.222
a

volume of sulfur dioxide absorbed by unit volume of solvent at

experimental temperature and a total pressure of 1 atmosphere.

Determined by flow method.

o

Calculated by compiler.

Determined by static absorption method.

(L - pg) where p; is the vapor pressure of solvent.

AUXILIARY INFORMATION‘

METHOD /APPARATUS /PROCEDURE :

Two techniques were used: (a)
static absorption method and (b)
flow method. Static method con~
sisted of equilibrating solvent and
sulfur dioxide in a 50 ml flask and
measuring the absorption volumetri-
cally. The flow method consists of
passing sulfur dioxide through a
micro gas absorption tube and
estimating sulfur dioxide by iodo-
metric titration. The vapor
pressure of the solvents were
measured roughly and were assumed
to be equal to the partial pressure
of the solvent by the authors when
calculating the Bunsen coefficient.

SOURCE AND PURITY OF MATERIALS:

1. Purity 99.0-99.8 mole per

cent.

ESTIMATED ERROR:
§T/K 10.5;

(estimated by compiler).

REFERENCES:
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COMPONENTS ¢ ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0,; [7446-09-5] Sano, H.
2. Nitromethane; CH3NO,; [75-52-5] Nippon Kagaku Zasshi
Nitrobenzene; CgHsNO,; [98-95-3] 1968, 89, 362-368.
VARIABLES: PREPARED BY:
C. L. Young
ERIMENTAL VALUES:
EX T/°C = 30 T/K = 303
Vapor pressure of nitromethane = 0.042 atm
Absorption Bunsen Bunsen ¢ f c.d Mole Mole
coefficient, coefficient, coefficient, '~ &7 ratio fraction
a,b
S o o
Nitromethane; CH3NOz, [75-52-5]
150.5 142.0 149.3 143.5 0.531 0.347
Nitrobenzene; CgHsNO,; [98-95-3]
70.4 64.1 65.0 65.0 0.500 0.333
a

Determined by flow method.
a:
Calculated by compiler.

tHh © o Q O

Volume of sulfur dioxide absorbed by unit volume of solvent at
experimental temperature and a total pressure of 1 atmosphere.

Determined by static absorption method.
(1 - p;) where p; is the vapor pressure of solvent.

Assuming the vapor pressure of nitrobenzene is negligible.

£ 4

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

(a)

static absorption method and (b)
flow method.
sisted of equilibrating solvent and

Two techniques were used:
Static method con-

sulfur dioxide in a 50 ml flask and
measuring the absorption volumetri-
cally. The flow method consists of
passing sulfur dioxide through a
micro gas absorption tube and
estimating sulfur dioxide by iodo-
metric titration. The vapor
pressure of the solvents were
measured roughly and were assumed
to be equal to the partial pressure
of the solvent by the authors when

calculating the Bunsen coefficient.

SOURCE AND PURITY OF MATERIALS:

l. Purity 99.0-99.8 mole per

cent.

ESTIMATED ERROR:

8§T/K = $0.5; Oz = 15%

S0,
(estimated by compiler).

REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0,; [7446-09-5] Benoit, R.L.; Milanova, E.
2. Nitromethane; CH3;NO;; Can. J. Chem., 1979, 59, 1319-1323
[75-52~5]
VARIABLES: PREPARED BY:
C.L. Young
EXPERIMENTAL VALUES:
T/K Henry's law constant™
H/atm
298,15 2.33

Defined in the original as

H =

partial pressure of sulfur dioxide

mole fraction of sulfur dioxide

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Few details given.

with quartz spiral gauge. Partial

pressure calculated assuming Raoult's
Concentration of sulfur dioxide

law.
determined by iodometric titration.

Concentration of sulfur dioxide ranged

from 0.1 to 0.8 mol 17!

Pressure measured

SOURCE AND PURITY OF MATERIALS:

1. Anhydrous sample from Canadian

Liguid Air, purity 99.98 mole per
cent,

2. Dried over 4A molecular sieve

ESTIMATED ERROR:

§T/K = +0.1; 6#/atm = +4%
(estimated by compiler)

REFERENCES;
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Sulfur Dioxide Solubilities

COMPONENTS ¢ ORIGINAL MEASUREMENTS:
1. sulfur dioxide; SO,; [7446-09-5] Sano, H.
2. Nitriles Nippon Kagaku Zasshi
1968, 89, 362-368.
VARIABLES: PREPARED BY:
C. L. Young
EXPERIMENTAL VALUES:
T/°C = 30 T/K = 303
Vapor pressure of benzonitrile = 0.001 atm
Absorption Bunsen Bunsen c. f c.d Mole Mole
coefficient, coefficient, coefficient, '~ 27/ ratio fraction
a,b
S o o
Acetonitrile; C,H3N; [75-05-8]
- - 175.7 - 0.920 0.479
Benzonitrile; C9HsN; [100~-47-0]
82.9 75.3 75.8 75.7 0.509 0.337
Benzyl cyanide (Benzeneacetonitrile); CgH7N; [140-29-4]
98.3 89.3 90.2 90.2 0.781 0.439

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE ;

(a)

static absorption method and (b)
flow method.
sisted of equilibrating solvent and

Two techniques were used:

Static method con-

sulfur dioxide in a 50 ml flask and
measuring the absorption volumetri-
cally. The flow method consists of
passing sulfur dioxide through a
micro gas absorption tube and
estimating sulfur dioxide by iodo-
metric titration. The vapor
pressure of the solvents were
measured roughly and were assumed
to be equal to the partial pressure
of the solvent by the authors when

calculating the Bunsen coefficient.

SOURCE AND PURITY OF MATERIALS:

1. Purity 99.0-99.8 mole per
cent.

ESTIMATED ERROR:

§T/K = #0.5; oz = +5%

S0,
(estimated by compiler).

REFERENCES ;
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S02; [7446-09-5] Sano, H.
2, Nitriles Nippon Kagaku Zasshi

1968, 89, 362-368.

volume of sulfur dioxide absorbed by unit volume of solvent at
experimental temperature and a total pressure of 1 atmosphere.

Determined by static absorption method.
Determined by flow method.
a = 2{(1 - pg) where p; is the vapor pressure of solvent.

Calculated by compiler.

Assuming the vapor pressure of benzyl cyanide is negligible.
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0;; ([7446-09-5] |Benoit, R.L.; Milanova, E.
2, Acetonitrile; C,H3;N; [75~05-8] can., J. Chem.,, 1979, 57, 1319-1323
VARIABLES : PREPARED BY:
C.L. Young

EXPERIMENTAL VALUES:

T/K Henry's law constant *
H/atm
298.15 1.91

* Defined in the original as

partial pressure of sulfur dioxide

Bo= mole fraction of sulfur dioxide
AUXTLIARY INFORMATION
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Few details given. Pressure measured | 1. Anhydrous sample from Canadian
with quartz spiral gauge. Partial Liguid Air, purity 99.98 mole per
pressure calculated assuming Raoult's | cent.

law. Concentration of sulfur dioxide
determined by iodometric titration. 2. Dried over 4A molecular sieve
Concentration of sulfur dioxide ranged
from 0.2 to 1.4 mol 1!

ESTIMATED ERROR:

§T/K = +0.1; SH/atm = +4%
(estimated by compiler)

REFERENCES ;
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COMPONENTS ¢ ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0,; [7446-09-5] DuPont de Nemours and Co.
2. N,V-Dimethyvlformamide; Chem. Eng. New. 1955, 33, 2366.

CsH,NO; [68-12-2]

VARIABLES: PREPARED BY:

W. Gerrard

EXPERIMENTAL VALUES: 1 atm = 101.325 kPa

T/K Volume of SO, (adjusted to
273.15 X and 1 atm) absorbed *Mole ratio *Mole fraction
by 1 volume of N,N-dimethyl- S0, /DMF Tan
formamide at 298.15 K and 2
=1 .
pso2 atm
298.15 405 1.432 0.589

d%% taken to be 0.9445 g cm™?
* Calculated by compiler.
» Molar volume SO, at 273.15 K and 1 atm

taken to be 21885 cm®, based on the
published density.

AUXTLIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

No stated. Not stated.

ESTIMATED ERROR:

REFERENCES:




270 Sulfur Dioxide Solubilities
COMPONENTS ¢ ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S03;; [7446-09-5] | Pfeifer, Gyula,
2. N,V-Dimethylformamide; Magy. Kem. Folyoirat. 1963, 69,
CsHsNO;  [68-12-2] No. 3. 138-141.
VARIABLES: PREPARED BY:

W. Gerrard

EXPERIMENTAL VALUES:

T/K ml SO,/g DMF

1 atm = 760 mmHg

101.325 kPa.

/mmHg *M.R. *M.F.x

Pso, S0,
293.15 159 135 0.531 0.347
177 155 0.591 0.372
195 179 0.651 0.394
231 225 0.772 0.435
258 270 0.862 0.463
284 314 0.949 0.487
307 357 1.025 0.506
332 401 1.109 0.526
350 431 1.169 0.539
382 512 1.276 0.561
402 582 1.343 0.573
414 660 1.383 0.580
424 758 1.416 0.586
428 842 1.430 0.588
(424) (760) (1.416) (0.586)
303.15 125 177 0.4175 0.295
141 207 0.471 0.320
160 235 0.534 0.348
180 270 0.601 0.376
216 334 0.721 0.419
240 384 0.802 0.445
262 425 0.875 0.467
281 475 0.939 0.484
308 641 1.029 0.507
313 745 1.045 0.511

AUXTLIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

A known volume of gas was added to
the evacuated absorption vessel
containing a known amount of
component (2). After equilibrium,
pressure and decrease in volume of
gas were measured. The vapor
pressure was measured by Smith-
Menzies isoteniscopic method.

SOURCE AND PURITY OF MATERIALS:

1. Sulfur dioxide was probably
of acceptable purity.
2. Dried and distilled; d*° = 0.950

g ml-!}

ESTIMATED ERROR:

REFERENCES:
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COMPONENTS: ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO,; [7446-09-5] Pfeifer, Gyula,
2. U,N-Dimethylformamide; Magy. Kem. Folyoirat, 1963, 69,
CsHoNO;  [68-12-2] No. 3, 138-141.
EXPERIMENTAL VALUES: 1l atm = 760 mmHg = 101.325 kPa
T/K ml SO,/g DMF psoz/mmHg *M.R. *M.F. %50,
303.15 314 845 1.049 0.512
(313) (760) (1.045) (0.511)
313.15 124 210 0.414 0.293
134 230 0.448 0.309
lo4 292 0.548 0.354
188 363 0.628 0.386
214 423 0.715 0.417
230 489 0.768 0.435
237 511 0.792 0.442
248 594 0.828 0.453
254 715 0.848 0.459
258 793 0.862 0.463
(257) (760) (0.858) (0.462)
323.15 86 225 0.287 0.223
106 278 0.354 0.261
117 315 0.391 0.281
154 432 0.514 0.340
157 454 0.524 0.344
174 521 0.581 0.368
192 610 0.641 0.391
203 722 0.678 0.404
208 795 0.695 0.410
(205) (760) (0.685) (0.406)
333.15 79 286 0.264 0.209
94 343 0.314 0.239
99 363 0.331 0.249
116 444 0.387 0.279
136 533 0.454 0.312
149 612 -~ 0.498 0.332
158 677 0.528 0.345
le4 719 0.548 0.354
(167) (760) (0.558) (0.358)

Vapor pressure, pDﬁF’ stated to be as follows:

T/K: 283.15 288.15 293.15 298.15 303.15 308.15 313.15 318.15 323.15 333.15
mmHg: 1.32 1.90 2.65 3.66 5.00 6.70 8.90 1l1.80 15.70 26.90

*M.R. Mole ratio S0,/DMF, calculated by compiler.

*M.F. Mole fraction, Z50, calculated by compiler.

SpC - J
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Sulfur Dioxide Solubilities

COMPONENTS :

1. sulfur dioxide; S0,; [7446-09-5]

ORIGINAL MEASUREMENTS:
Albright, L.F.; Shannon, P.T.;

Yu, S.-N.; Chueh, P.L.
2. U ,V-Dimethylformamide;
C3H,sNO; [68-12-2] Chem. Engng. Prog. Symp., Ser, 1963,
59, (44), 66-74.
VARIABLES: PREPARED BY:
Temperature, pressure C.L. Young

EXPERIMENTAL VALUES:

T/K P/bar Mole fraction of sulfur
dioxide in liquid, =z
S0

298.15 0.096 0.180
0.317 0.407

1.331 0.626

2.661 0.799

3.089 0.851

310.93 0.129 0.180
0.517 0.407

1.999 0.625

4.033 0.798

4,654 0.850

4,585 0.851

338.71 0.328 0.180
1.489 0.406

4,420 0.620

8.494 0.793

9.956 0.847

366.48 0.845 0.180
3.296 0.401

8.722 0.609

15,975 0.787

18.733 0.841

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE;

Static equilibrium cell fitted with
Bourdon pressure gauge. Temperature
measured with mercury in glass
thermometer. The equipment used in
this investigation was stated to be
similar to that used in previous
studies, (1), (2).

SOURCE AND PURITY OF MATERIALS:

1. and 2., Commercial grade
samples, no other

details given,

ESTIMATED ERROR:

§T/K = *0.2; §P/bar = +0.3;
Smsoz = x1%.
REFERENCES

1. Albright, L. F., Shannon, P. T.,

Terrier, F., Chueh, P. L.
Am, Inst. Chem. Engrs. J.
1962, 8, 668.

2. Albright, L. F.; Buclez, P. C.;
Pluche, C. R.; Doody, T. C.
ASHRAFE Trans. 1960, 66, 423.
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* Calculated by compiler

given in the original.

COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO2; [7446-09-5]
Gerrard, W.
2. N,N-Dimethylformamide;
C3HsNO; [68-12-2] J. Appl. Chem. Biotechnol. 1972,22,
623-650.
VARIABLES: PREPARED BY:
Temperature, pressure W. Gerrard
EXPERIMENTAL VALUES:
T/K Total Mole Mole * T/K Total Mole Mole *
pressure ratio fraction pressure ratio fraction
/mmHg S0, /amide 250, /nnHg SO, /amide %30,
273.15 760 3.70 0.787 293.15 200 0.758 0.431
709 3.47 0.776 127 0.590 0.371
611 2.89 0.742 283.15 760 2.40 0.706
527 2.48 0.712 733 2.30 0.697
330 1.69 0.627 670 2,12 0.679
167 1.13 0.531 614 1.97 0.663
100 0.844 0.458 530 1.78 0.640
32 0.504 0.335 479 1.60 0.615
22 0.417 0.294 368 1.36 0.576
7 0.230 0.187 275 1.13 0.531
. 132 0.728 0.421
293.15 760 1.75 0.636 87 0.549 0.354 -
695 1.66 0.624 65 0.367 0.268
581 1.55 0.608 35 0.300 0.231
491 1.37 0.578 26 0.275 0.216
404 1.21 0.548
300 0.990 0.497 298.15 760 1.50 0.600
1 atm = 760 mmHg = 101.325 kPa.

NOTE The pressure/solubility values are the basis of the plots

AUXILIARY

INFORMATION

METHOD /APPARATUS /PROCEDURE ¢

Sulfur dioxide was bubbled into a
weighed amount of component (2) in

a bubbler tube as described in
detail, diagram given, in the origin-
al paper. The amount of gas absorbed
at equilibrium and at the observed
temperature and pressure was weighed.
By means of a manometer assembly, to
which the bubbler tube was attached,
the weight of gas absorbed at
successively lower pressure was
measured. Eventually the pressure
was reduced to that of the component
(2). The refractive index, and

the infrared spectrum of the residue
showed it to be essentially pure
component (2).

SOURCE AND PURITY OF MATERIALS:

1. Sulfur dioxide was the best
grade contained in a small
cylinder. Its high purity was
attested by the measurement of
vapor pressure from 258 to 268 K,

The best obtainable specimen was
carefully purified and rigor-
ously attested.

ESTIMATED ERROR:

REFERENCES ;
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COMPONENTS ¢ ORIGINAL MEASUREMENTS:
. Sulf dioxide; SO;; 7446-09~5
1. Sulfur diox 2 [ ] Sano, H.
2. Dimethylformamide; C3H7NO; Nippon Kagaku Zasshi
[68~12-2] 1968, 89, 362-368.
VARIABLES: PREPARED BY:
C. L. Young
EXPERIMENTAL VALUES:
T/°C = 30 T/K = 303

Bunsen coefficient, o

Mole ratio

Mole fraction?

303 1.05

0.512

@ calculated by compiler.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Static absorption method consisted

of equilibrating solvent and sulfur
dioxide in a 50 ml flask and
measuring the absorption volumetri-
cally. The vapor pressure of the
solvents were measured roughly and
were assumed to be equal to the
partial pressure of the solvent by
the authors when calculating the

Bunsen coefficient.

SOURCE AND PURITY OF MATERIALS:

1. Purity 99.0-99.8 mole per
cent.

ESTIMATED ERROR:

§T/K = +0.5; Oz = 5%

S0,
{(estimated by compiler).

REFERENCES:
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COMPONENTS :
1. Sulfur dioxide; SO0;; [7446~09~5]

2. N,v-Dimethylformamide; C3H7NO;
[68-12-2]

ORIGINAL, MEASUREMENTS:
Benoit, R.L.; Milanova, E.

Can., J. Chem., 1979, 57, 1319-23

VARIABLES:

PREPARED BY:

C.L. Young

EXPERIMENTAL VALUES:

T/K Henry's law constant™
H/atm
298.15 0.172
+ Defined in the original as
0 = partial pressure of sulfur dioxide

mole fraction of sulfur dioxide

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Few details given. Pressure measured
with quartz spiral gauge. Partial
pressure calculated assuming Raoult's
law. Concentration of sulfur dioxide
determined by iodometric titration.
Concentration of sulfur dioxide
ranged from 0.4 to 1.7 mol 17!

SOURCE AND PURITY OF MATERIALS:

1. Anhydrous sample from Canadian
Liquid Air, purity 99.98 mole per
cent,

2. Dried over 4A molecular sieve

ESTIMATED ERROR:
§T/K = +0.1; 6H/atm = +4%
(estimated by compiler)

REFERENCES;
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide, S0,; [7446-09~5] Aibright, L.F.; Shannon, P.T.;

2. N,V-Dimethylacetamide;

Yu, S.-N. Chueh, P.L.

CyHgNO; [127-19-5] Chem,Engng. Prog. Symp.Ser. 1963,
59, (44), 66-74.
VARIABLES: PREPARED BY:
Temperature, pressure C.L. Young

EXPERIMENTAL VALUES:

T/K P/bar Mole fraction of sulfur
dioxide in liquid, Too,

298,15 0.021 0.105
0.061 0.166

0.127 0.297

0.248 0.391

1.207 0.625

2,413 0.771

310.93 0.041 0.105
0.094 0.166

0.228 0.297

0.417 0.391

1.875 0.624

3.65 0.769

338,71 0.137 0.105
0.254 0.166

0.614 0.294

1,155 0.389

4,247 0.619

7.708 0.763

366.48 0.399 0.105
0.665 0.166

1.517 0.291

1.551 0.293

2.613 0.383

8.239 0.611

14.445 0.756

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Static equilibrium cell fitted with
Bourdon pressure gauge. Temperature
measured with mercury in glass
thermometer. The equipment used in
this investigation was stated to be
similar to that used in previous
studies, (1), (2).

SOURCE AND PURITY OF MATERIALS:

1. and 2. Commercial grade samples,
no other details given.

ESTIMATED ERROR:

§T/K = #0.2; 6P/bar = +0.3;

stoz = *1%.

REFERENCES:

1. Albright, L, F.;, Shannon, P. T.;
Terrier, F., Chueh, P. L.
Am. Inst. Chem. Engrs., J.
1962, 8, 668.

2. Albright, L. F.; Buclez, P. C.;

Pluche, C. R.; Doody, T. C.
ASHRAE Trans. 1960, 66, 423.
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0a2; [7446-09-5] Sano, H.; Nakamoto, Y.
2. Amines Nippon Kagaku Zasshi

1968, 89, 369-373.

VARIABLES: PREPARED BY:
C. L. Young
EXPERIMENTAL V. ES:
e ALU m/°C = 30 T/K = 303
Absorption Bunsen Mole Mole
coefficient, S coefficient, a ratio fraction

1-Butanamine (butylamine); CyH11N; [l09-73-9]
- 350 1.6 0.615

N,N-Dibutylbutanamine (tributylamine); Ci,H,7N; [102-~82-9]
206.1 187.5 2.02 0.669

2-Aminoethanol (monoethanolamine); C,H,NO; [141-43-5]
- 380 1.1 0.52

@ yolume of sulfur dioxide absorbed by unit volume of solvent at
experimental temperature and a total pressure of 1 atmosphere.

b Calculated by compiler.
AUXILIARY INFORMATION
METHOD/APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Static absorption method consisted 1., Purity 99.0-99.8 mole per
of equilibrating solvent and sulfur cent.

dioxide in a 50 ml flask and
measuring the absorption volumetri-
cally. The vapor pressure of the
solvents were measured roughly and
were assumed to be equal to the

partial pressure of the solvent by ESTIMATED ERROR:

the authors when calculating the §T/K = 20.5; sto = 5%
2
Bunsen coefficient. (estimated by compiler).
REFERENCES:;
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COMPONENTS : ORIGINAL MEASUREMENTS:

1. Sulfur dioxide; S0,; [7446-09-5]
2. Pyridine; CsHsN; [110-86-1]

Methylpyridine (Picoline); CgH7N; Nippon Kagaku Zasshi
[1333~-41-1] 1968, 89, 369-373.

Quinoline; CgHyN; [91-22-5]

Sano, H.; Nakamoto, Y.

VARIABLES : PREPARED BY:

C. L. Young

EXPERIMENTAL VALUES:

T/°C = 30 T/K = 303
Bunsen coefficient, a Mole ratio Mole fraction?®

Pyridine

424 1.54 0.606

Methylpyridine

335.5 1.47 0.595
Quinoline

229.5 1.21 0.549

8 calculated by compiler.
AUXILIARY INFORMATION
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Static absorption method consisted 1. Purity 99.0~99.8 mole per
or equilibrating solvent and sulfur cent.

dioxide in a 50 ml flask and
measuring the absorption volumetri-
cally. The vapor pressure of the
solvents were measured roughly and
were assumed to be equal to the

ESTIMATED ERROR:

8T/K = +0.5; 6xsoz = 5%

Bunsen coefficient. (estimated by compiler).

partial pressure of the solvent by
the authors when calculating the

REFERENCES:
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Temperature, pressure

COMPONENTS ¢ ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO,; [7446-09-5] Gerrard, W.
2. Pyridine; CsHsN; [110-86-1] J. Appl. Chem. Biotechnol. 1972,22,
623-650.
VARIABLES: PREPARED BY:
W. Gerrard

EXPERIMENTAL VALUES:

760 mmHg 1l atm

T/K Total pressure Mole ratio *Mole fraction

/mmHg S0,/ CsHsN xX

S0,

273.15 **% 760 3.40 0.773

735 3.35 0.770

658 3.02 0.751

580 2,62 0.724

520 2,37 0.703

312 1.70 0.630

261 1.56 0.609

102 1.13 0.531

283.15 757 2.26 0.693

293,15 757 . 1.70 0.630

298.15 757 1.56 0.609

** The plot of pressure vs solubility in the original

paper is based on these data.

101.325 kPa.

* Calculated by compiler

AUXILTARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Sulfur dioxide was bubbled into a
weighed amount of component (2) in a
bubbler tube as described in detail,
diagram given, in the original paper.
The amount of gas absorbed at
equilibrium and at the observed
temperature and pressure was weighed.
By means of a manometer assembly, to
which the bubbler tube was attached,
the weight of gas absorbed at success-
ively lower pressure was measured.
Eventually the pressure was reduced
to that of the component (2). The
refractive index, and the infrared
spectrum of the residue showed it to
be essentially pure component (2).

SOURCE AND PURITY OF MATERIALS:

1 Sulfur dioxide was the best
grade contained in a small
cylinder. 1Its high purity was
attested by the measurement of
vapor pressure from 258 to 268 K,

The best obtainable specimen was
carefully purified and rigor-
ously attested.

ESTIMATED ERROR:

REFERENCES:

SDC - J*
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COMPONENTS :

ORIGINAL MEASUREMENTS:

1. Sulfur dioxide; S0,; [7446-09-5] Benoit, R.L.; Milanova, E.

2, Pyridine; CsHsN; [110-86-1] Can. J. Chem., 1979, 57, 1319-23

VARIABLES:

PREPARED BY:
C.L. Young

EXPERIMENTAL VALUES:

T/K Henry's law constant™®

H/atm

298.15 0.088

* Defined in the original as

i = partial pressure of sulfur dioxide
mole fraction of sulfur dioxide

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Few details given. Pressure measured |l. Anhydrous sample from Canadian
with quartz spiral gauge. Partial

Liquid Air, purity 99.98 mole per
pressure calculated assuming Raoult's |cent.
law, Concentration of sulfur dioxide
determined by iodometric titration. 2.

Concentration of sulfur dioxide range
from 0.5 to 1.2 mol 17!

Dried over 4A molecular sieve

ESTIMATED ERROR:

§T/K = +0.1; SH/atm = +4%
(estimated by compiler)

REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO,; [7446-~09-5]
s Sano, H.
2, l-Methyl-2-pyrrolidinone
(N-Methylpyrrolidone); CsHoaNO; Nippon Kagaku Zasshti
[872-50-4] 1968, 89, 362-368.
VARIABLES: PREPARED BY:
C. L. Young
EXPERIMENTAL VALUES:
T/°C = 30 T/K = 303
Absorption Bunsen Mole Mole
coefficient, S coefficient, o ratio fraction
340.3 309.6 1.52 0.603

@ yolume of sulfur dioxide absorbed by unit volume of solvent at

experimental temperature and a total pressure of 1 atmosphere.

b Calculated by compiler.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Static absorption method consisted 1. Purity 99.0-99.8 mole per
of equilibrating solvent and sulfur cent.

dioxide in a 50 ml flask and
measuring the absorption volumetri-
cally. The vapor pressure of the
solvents were measured roughly and
were assumed to be equal to the

partial pressure of the solvent by EST?MIEDERRSR: )
. T/K = +0.5;
the authors when calculating the /

Bunsen coefficient.

xso2 = t5%

(estimated by compiler).

REFERENCES:
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SOp; [7446-09-5] Lloyd, S.J.
2. Nitrobenzene; CgHsNO;; J. Phys., Chem. 1918,22,300-302
[98-95-3]
VARIABLES: PREPARED BY:
W. Gerrard

EXPERIMENTAL VALUES:

Calculated by compiler

T/K Weight of SO, *Speculative values
per dm® of
solution /g. *Mole ratio, SO,/Comp. (2) *Mole fraction (as
for 1 atm) Zg0
2
288.15 311.4 0.668 0.400
293.15 267.4 0.549 0.355
298.15 227.9 0.451 0.311
303.15 190.0 0.364 0.267
313.15 132.0 0.241 0.194
323.15 98.7 0.177 0.150
333.15 78.6 0.139 0.122
760 mmHg = 1 atm = 101.325 kPa

by assuming that the volume

of solution is the same as the volume of the component
(2) before absorption of gas.

AUXILIARY INFORMATION

METHOD: /APPARATUS/PROCEDURE:

Gas was bubbled through component (2)
in a long graduated tube of small
diameter. After equilibrium had
been attained at a total pressure of
about 1 atm (barometric pressure,
756-760 mmig), the volume of the
solution (about 5cm®) was measured,
and the weight of absorbed sulfur
dioxide was determined by an
iodometric titration.

SOURCE AND PURITY OF MATERIALS:

(1) Prepared from concentrated
sulfuric acid and a saturated
agueous solution of sodium bisul-
fite. Dried by sulfuric acid and
phosphorus pentoxide.

(2) Distilled, dried by calcium
chloride, and redistilled before

use.

ESTIMATED ERROR:

REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:

1. Sulfur dioxide; S0,; [7446-09~5] Albright, L.F.; Shannon, P.T.;

2. Nitrobenzene; CgHsNO,; Yu, S.~-N.; Chueh, P.L.

[98-95~3]

Chem. Engng. Prog. Symp. Ser.l1963,
59, (44), 66-74.

VARIABLES: PREPARED BY:

Temperature, pressure C.L. Young

EXPERIMENTAL VALUES:

T/K P/bar Mole fraction of sulfur
dioxide in liquid, =z

SO
298.15 1.32 0.371
2.16 0.569
3.30 0.842
3.39 0.843
310.93 1.97 0.367
3.25 0.565
5.05 0.841
338.71 4.03 0.355
6.65 0.549
10.65 0.837
366.48 7.12 0.340
11.68 0.515
19.87 0.828

AUXILIARY INFORMATION

METHOD /APPARATUS /PRUCEDURE

Static equilibrium cell fitted with
Bourdon pressure gauge. Temperature
measured with mercury in glass
thermometer. The equipment used in
this investigation was stated to be
similar to that used in previous
studies, (1), (2).

SOURCE AND PURITY OF MATERIALS:

1. and 2. Commercial grade
samples, no other

details given.

ESTIMATED ERROR:

ST/K = +0.2; 8P/bar = *0.3;
Sz =+1%,
SO,

REFERENCES :

1. Albright, L. F.; Shannon,
Terrier, F.; Chueh, P. L,
Am. Inst. Chem. Engws., J.
1962, 8, 668,

Albright, L. F.; Buclez, P, C.;
Pluche, C. R.; Doody, T. C.

P. T.;

ASHRAE Trans. 1960, 66, 423.
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide, S0,; [7446-09-5] Lenoir, J-Y.; Renault, P.; Renon, H.
2, Nitrobenzene; CgHsNO2; J. Chem. Eng. Data. 1971, 16, 340-342
[98-95-3]
VARIABLES ¢ PREPARED BY:

W. Gerrard

EXPERIMENTAL VALUES:

i.e. x (1 atm)

S0, = gy, -

x is the mole fraction.
S0,

equilibrium condition" of pressure

time of the solute.

Calculated by compiler assuming a linear function of p

The authors gave "Henry's constant" as H

to experimental chromatographic parameters based on
number of moles of solvent in the column,

*
T/K Henry's constant Mole fraction
Hsoz/atm at 1 atm
298 l.64 0.610

so, VS %s0,’

) feo, (BT

1lim
-0

S0, —
X

50, S0,

f502 is the fugacity of SO, "in the

H is related
SO
2 the

and the absolute retention

and temperature.

Helium was the carrier gas.

AUXTLIARY

INFORMATION

METHOD/APPARATUS /PROCEDURE :

A conventional gas-liquid chromato-
graphic unit was used. The
chromatograph was an IGC 12 M
Intersmat model, equipped with a
thermal conductivity detector. The
temperature control was stated to be
within #0.1° C, The pressure drop
in the column was measured by a
mercury manometer. Helium was the
carrier gas.

There is serious uncertainty in the
estimation of accuracy.

SOURCE AND PURITY OF MATERIALS;

1. Sulfur dioxide was provided by
1'Air Liquide, and had a stated
purity of 99.9%. It was used as
provided.

Provided by Touzart & Matignon
and Serlabo, and stated to have
a minimum purity of 99%.
Distillation was carried out when
necessary, and the refractive
index was measured.

ESTIMATED ERROR:

REFERENCES :
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COMPONENTS ¢ ORIGINAL MEASUREMENTS:

1. Sulfur dioxide; SO;; [7446-09-5] Gerrard, W.

2. Nitrobenzene; CgHsNO;; J. Appl. Chem. Biotechnol., 1972,
[98~95-3] 22,623-650.

VARTABLES : PREPARED BY:
Temperature, pressure W. Gerrard

EXPERIMENTAL VALUES:

760 mmHg 1 atm

Calculated by compiler.

[

T/K Pressure, total Mole ratio *Mole fraction

/mmHg S0, /Comp. (2) Tgq

2

273.15 772 2.0 0.667

283.15 772 0.878 0.468

280.15 760 1.105 0.525

*% 733 1.040 0.510

670 0.901 0.474

593 0.745 0.427

427 0.487 0.328

285 0.291 0.225

186 0.177 0.150

51 0.042 0.040

293.15 772 0.545 0.353

298.15 772 0.45 0.310
* %

The plot of pressure vs solubility given in the
original paper is based on these data.

101.325 kPa.

AUXILIARY

INFORMATION

METHOD/APPARATUS/PROCEDURE:

Sulfur dioxide was bubbled into a
weighed amount of component (2) in a
bubbler tube as described in detail,
diagram given, in the original paper.
The amount of gas absorbed at
equilibrium and at the observed
temperature and pressure was weighed.
By means of a manometer assembly, to
which the bubbler tube was attached,
the weight of gas absorbed at success-
lvely lower pressure was measured.
Eventually the pressure was reduced
to that of the component (2). The
refractive index, and the infrared
Spectrum of the residue showed it to
be essentially pure component (2).

SOURCE AND PURITY OF MATERIALS:

1. Sulfur dioxide was the best
grade contained in a small
cylinder. Its high purity was
attested by the measurement of
vapor pressure from 258 to 268 K.

The best obtainable specimen was
carefully purified and rigor-
ously attested.

ESTIMATED ERROR:

REFERENCES :
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COMPONENTS :
1. Sulfur dioxide; S0;; [7446-09-5]

2. Nitrobenzene; CgH5NO;;
[98-95-3]

ORIGINAL MEASUREMENTS:
Benoit, R.L.; Milanova, E.

Can. J. Chem., 1979, 57, 1319-1323

VARIABLES:

PREPARED BY:

C.L. Young

EXPERIMENTAL VALUES:

T/K Henry's law constant™
H/atm
298.15 3.18

+
Defined in the original as

q = partial pressure of sulfur dioxide

mole fraction of sulfur dioxide

AUXILIARY

INFORMATION

METHOD /APPARATUS /PROCEDURE :

Few details given. Pressure measured
with quartz spiral gauge. Partial

pressure calculated assuming Raoult's
law. Concentration of sulfur dioxide
determined by iodometric titration.

Concentration of sulfur dioxide ranged
from 0.1 to 0.5 mol 17!

SOURCE AND PURITY OF MATERIALS:

1. Anhydrous sample from Canadian
Liquid Air, purity 99.98 mole per
cent.

2. Dried over 4A molecular sieve

ESTIMATED ERROR:

§T/K = +0.1; SH/atm = +4%
(estimated by compiler)

REFERENCES:
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COMPONENTS : ORIGINAL MEASUREMENTS:

1. sulfur dioxide; S02; [7446-09-5]

2. Benzenamine (aniline); CgH7N; .
[62-53-3] Sano, H.; Nakamoto, Y.
ar-Methylbenzenamine (toluidine Nippon Kagaku Zasshi
(mixed)); Co7HoN; [26915~12~8] -
ar,ar-Dimethylbenzenamine 1968, 69, 369-373.
(xylidine (mized)); CsH11N;
(1300-73-81]

VARIABLES: PREPARED BY:

C. L. Young

EXPERIMENTAL VALUES:

T/°C = 30 T/K = 303
Bunsen coefficient, o Mole ratio Mole fraction?
—
Benzeneamine
274 1.14 0.534
ar-Methylbenzenamine (mixture of isomers)
241 - -
ar,ar-Dimethylbenzenamine (mixture of iscmers)
234 - -
8 calculated by compiler.
AUXILIARY INFORMATION |
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Static absorption method consisted 1. Purity 99.0-99.8 mole per
of equilibrating solvent and sulfur cent.

dioxide in a 50 ml flask and
measuring the absorption volumetri-
cally. The vapor pressure of the
solvents were measured roughly and
were assumed to be egual to the
partial pressure of the solvent by

the authors when calculating the ESTIMATED ERROR:

Bunsen coefficient. ST/K = 10.5; sto = 5%
2

(estimated by compiler).

REFERENCES:
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0;; [7446-09-~5] Gerrard, W.
2. Benzonitrile; C;HsN; [100-47-0] J. Appl. Chem. Biotechnol. 1972,
22, 623-650.
VARIABLES: PREPARED BY:

Temperature, pressure

W. Gerrard

EXPERIMENTAL VALUES:

%k

T/K Pressure, total Mole ratio *Mole fraction

/mmHEg S0, /Comp. (2) Too

2

273.15 754 2.19 0.687
*% 736 2,07 0.674

712 1.93 0.659

660 1.64 0.621

577 1.30 0.565

469 0.951 0.487

343 0.633 0.388

176 0.288 0.224
71 0.0972 0.0886

283.15 754 1.01 0.502
293.15 754 0.629 0.386
298.15 754 0.50 0.333
760 = 1 atm = 101.325 kPa.

Calculated by compiler

Data on which the graph in the original
paper is based.

AUXILIARY

INFORMATION

METHOD/APPARATUS/PROCEDURE :

Sulfur dioxide was bubbled into a
weighed amount of component (2) in a
bubbler tube as described in detail,
diagram given, in the original paper.
The amount of gas absorbed at
equilibirium and at the observed
temperature and pressure was weighed.
By means of a manometer assembly, to
which the bubbler tube was attached,
the weight of gas absorbed at success~
ively lower pressure was measured.
Eventually the pressure was reduced
to that of the component (2). The
refractive index, and the infrared
spectrum of the residue showed it to
be essentially pure component (2).

SOURCE AND PURITY OF MATERIALS:

1. Sulfur dioxide was the best
grade contained in a small
cylinder. Its high purity was
attested by the measurement of
vapor pressure from 258 to 268 K.

The best obtainable specimen was
carefully purified and rigor-
ously attested.

ESTIMATED ERROR:

REFERENCES ;
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COMPONENTS :

1. sulfur dioxide; S0,; [7446-09-5]

ORIGINAL MEASUREMENTS:

Lloyd, S.J.

(2) before absorption

2. 1-Methyl-2-nitrobenzene, (2- J. Phys. Chem. 1918, 22,300-302
nitrotoluene); C,HyNO,; [88~72-2]
VARIABLES: PREPARED BY:
W. Gerrard
EXPERIMENTAL VALUES:
T/K Weight of S0, *Speculative values
per dm® of
solution /g. *Mole ratio, SO,/ Comp.(2) *Mole fraction (as
for 1 atm)zgqy
2
288.15 290.8 0.711 0.415
293.15 236.0 0.545 0.353
298.15 192.2 0.426 0.299
303.15 160.7 0.347 0.258
313.15 118.5 0.248 0.199
323.15 87.0 0.178 0.151
333.15 68.8 0.140 0.123
760 mmHg = 1 atm = 101.325 kPa

Calculated by compiler by assuming that the volume
of solution is the same as the volume of the component

of gas.

AUXILIARY INFORMATION

METHOD:/APPARATUS/PROCEDURE:

Gas was bubbled through component (2)
in a long graduated tube of small
diameter. After equilibrium had been
attained at a total pressure of about
1 atm (barometric pressure, 756-760
mmHg) , the volume of the solution
(about 5 cm®) was measured, and the
weight of absorbed sulfur dioxide

was determined by an iodometric
titration.

SOURCE AND PURITY OF MATERIALS:

(1) Prepared from concentrated
sulfuric acid and a saturated
aqueous solution of sodium bisul-
fite. Dried by sulfuric acid and
phosphorus pentoxide.

Distilled, dried by calcium
chloride, and redistilled before
use.

(2)

ESTIMATED ERROR:

REFERENCES :
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* Calculated by compiler

COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0,; [7446-09-5] Hill, A.E.; Fitzgerald, T.B.
2. N-Methylbenzenamine, J. Am., Chem. Soe. 1935, 57,250~254.
(methylaniline); C,HsN; [100-61-8]
VARIABLES: PREPARED BY:
W. Gerrard
EXPERIMENTAL VALUES:
T/K Pressure, total, Mole ratio *Mole fraction,
mmHg S0,/ component (2) Tgq
2
298.15 2.0 0.00
19.5 0.124 0.110
42.0 0.258 0.205
72.5 0.396 0.284
114.4 0.525 0.344
166.1 0.652 0.395
237.0 0.772 0.436
329.0 0.896 0.473
436.0 1.010 0.502
552.5 1.115 0.527
(760.0) (0.560) Extrapolated by
compiler.
760 mmHg = 1 atm = 101.325 kPa

AUXILIARY

INFORMATION

METHOD:/APPARATUS/PROCEDURE :

The apparatus had been previously
described (1).

A weighed amount of liquid was treated
with a measured volume of sulfur
dioxide at a constant temperature and
at a measured total pressure. A gas
buret and a mercury manometer were
used.

SOURCE AND PURITY OF MATERIALS;
(1)
(2)

Not specified.

Purified by distillation.

ESTIMATED ERROR:

REFERENCES :
1. Hill, A.E.
J. Am, Chem. Soe. 1931, 53,2598.
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. sulfur dioxide; SO,; [7446-09-5] Hill, A.E.; Fitzgerald, T.B.

2. N,V-Dimethylbenzenamine,
(¥,N-dimethylaniline); CgH;1N;

[121-69-7]

J. Am., Chem, Soe., 1935,57,250-254,

VARIABLES:

PREPARED BY:

W. Gerrard

EXPERIMENTAL VALUES:

T/K Pressure, total Mole ratio *Mole fraction,
mmHg S0,/ component (2) Lag
2
298.15 2.0 0.00 .
14,6 0.185 0.156
30.0 0.362 0.266
56.5 0.564 0.361
106.0 0.770 0.435
189.1 0.950 0.487
290.2 1.090 0.522
449.5 1.271 0.560
575.0 1.400 0.583
(760.0) (0.610) Extrapolated by
compiler.
760 mmHg = 1 atm = 101.325 kPa

* Calculated by compiler,

AUXILIARY INFORMATION

METHOD: /APPARATUS/PROCEDURE :

The apparatus had been previously
described (1).

A weighed amount of liquid was treated
with a measured volume of sulfur
dioxide at a constant temperature and
at a measured total pressure. A gas
buret and a mercury manometer were
Used.

SOURCE AND PURITY OF MATERIALS:
(1)
(2)

Not specified.

Purified by distillation.

ESTIMATED ERROR:

REFERENCES
1. Hill, A.E.
J. Am. Chem. Soe. 1931, 53,2598,
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e Solubilities

COMPONENTS:

1. Sulfur dioxide; S0,; [7446-09-5]

2. N,V-Dimethylbenzenamine,
(¥N,V-dimethylaniline); CgH;N;
[121-69~7]

ORIGINAL MEASUREMENTS:

Balej, J.; Regner, A.
Chem. Listy, 1956, 50, 1374-1380

Collection Czech. Chem. Communs. 1956
21, 1545~1552.

VARIABLES:

PREPARED BY:
W. Gerrard

EXPERIMENTAL VALUES: 760 mr:Hg = 101.325 kPa. .
T/K P Mole ratio x T/K r Mole ratio Tgo
/If“?;{g SO /comp.(2) -0z ok SO /Comp.(2) 2
288,15 5.27 0.2238 0.1829 298.15 13.10 0.225 0.184
12.30 0.3913 0.2812 13.78 0.230 0.187
14,19 0.4171 0.2943 25.72 0.363 0.266
21.51 0.5320 0.3473 48.0 0.520 0.342
30.30 0.6225 0.3837 49.7 0.524 0.344
48.70 0.7610 0.4321 56.0 0.562 0.360
63.4 0.8550 0.4609 89.2 0.707 0.414
78.6 0.8980 0.4731 119.5 0.792 0.442
83.6 0.9150 0.4778 162.0 0.896 0.473
95.0 0.9575 0.4891 232.5 1.028 0.507
121.0 1.029 0.507
169.5 1.150 0.535 313.15 8.98 0.0703 0.0657
220.5 1.243 0.554 13.30 0.0910 0.0834
293.15 12.25 0.3031 0.2326 25.80 0.1595 0.1376
13.25 0.3122 0.2379 36.30 0.2219 0.1816
21.23 0.4240 0.2978 39.10 0.2346 0.1900
28.08 0.5075 0.3366 43.00 0.2460 0.1974
39.90 0.5838 0.3686 58.5 0.3302 0.2482
42.20 0.5975 0.3740 93.5 0.4320 0.3017
89.0 0.829 0.453 103.95 0.4606 0.3153
137.3 0.954 0.488 154.9 0.5850 0.3691
150.0 0.983 0.496 158.0 0.5972 0.3739
235.,5 1.145 0.534 246.0 0.7212 0.4190
%30, = mole fraction of S0;. * Calculated by compiler.
AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Diagram given. See Hill and Fitzger-
ald (1). Separate streams of
purified nitrogen and sulfur dioxide
were mixed in a vessel containing
glass wool covered with phosphorus
pentoxide. The gaseous mixture was
then passed into the absorption vessel
and then to a sampling tap to enable
the S0, content of the gas phase to
be determined by an iodometric
titration. The SO0, content of the
solution was likewise determined.

The method was described as a dynamic
one.

SOURCE AND PURITY OF MATERIALS:

1. Probably of satisfactory
purity.
2. B.p. 192-193,5°C, probably

at atmospheric pressure.

ESTIMATED ERROR:

REFERENCES;

l. Hill, A.E.; Fitzgerald, T.B.

J. Am. Chem. Soe. 1935, 57, 250.

]
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. sulfur dioxide; S0,; [7446-09-5]
2. N,N-Dimethylbenzenamine Sano, H.; Nakamoto, Y.
(N, N-dimethylaniline); CgH11N; Nippon Kagaku Zasshi
(121-69-7] . 1968, 89, 369-373
Benzenemethanamine (Benzylamine); _— ! *
C7HeN; [100-46-9]
VARIABLES: PREPARED BY:
C. L. Young
EXPERIMENTAL VALUES:
T/°C = 30 T/K = 303
Absorption a Bunsen Mole Mole b
coefficient, § coefficient, o ratio fraction
N, N-Dimethylbenzenamine
280 254 1.44 0.591
Benzylamine
- 288 1.40 0.583

b Calculated by compiler.

2 Volume of sulfur dioxide absorbed by unit volume of solvent at
experimental temperature and a total pressure of 1 atmosphere.

AUXILIARY

f—

INFORMATION

METHOD /APPARATUS /PROCEDURE :

Static absorption method consisted

of equilibrating solvent and sulfur
dioxide in a 50 ml flask
measuring the absorption

cally.

and
volumetri-
The vapor pressure of the
solvents were measured roughly and
were assumed to be equal to the
partial pressure of the solvent by
the authors when calculating the
Bunsen coefficient.

SOURCE AND PURITY OF MATERIALS:

1. Purity 99.0-99.8 mole per

cent.

ESTIMATED ERROR:

§T/K = 20.5; Oz = t5%

S0,
(estimated by compiler).

REFERENCES:
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COMPONENTS ¢
1. Sulfur dioxide; S0,; ([7446-09-5]
2, N-Ethylbenzenamine,
(ethylaniline); CgH;N; [103-69-5]

ORIGINAL MEASUREMENTS:
Hill, A.E,; Fitzgerald, T.B.

J. Am, Chem. Soe. 1935, 57,250-254.

VARIABLES:

PREPARED BY:

W. Gerrard

EXPERIMENTAL VALUES:

*Calculated by compiler

T/K Pressure, total, Mole ratio *Mole fraction,
mmHg S0» / component (2) Zg0
2
298.15 1.5 0.00 N
46.5 0.182 0.154
101.0 0.361 0.265
172.5 0.536 0.349
264.5 0.706 0.414
378.0 0.870 0.465
510.0 1.027 0.507
655.0 1.183 0.542
(760.0) (0.560)Extrapolated
by compiler.
760 mmHg = 1 atm = 101.325 kPa.

AUXILIARY

INFORMATION

METHOD:/APPARATUS/PROCEDURE :

The apparatus had been previously
described (1).

A weighed amount of liquid was treated
with a measured volume of sulfur
dioxide at a constant temperature and
at a measured total pressure. A gas
buret and a mercury manometer were
used.

SOURCE AND PURITY OF MATERIALS;
(1)
(2)

Not specified.

Purified by distillation.

ESTIMATED ERROR:

REFERENCES :

1. Hill, A.E.

J. Am. Chem. Soe. 1931, 63,2598.
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COMPONENTS :
1. Sulfur dioxide; SO,; [7446-09-5]

2, N,l-Diethylbenzenamine,
[diethylaniline) H C1 OHI sN;
[91-66-7]

ORIGINAL MEASUREMENTS:
Foote, H.W.; Fleischer, J.
J. Am. Chem. Soe. 1934, 56,870-873.

VARIABLES:

PREPARED BY:
W. Gerrard

EXPERIMENTAL VALUES:

T/K Peon~ mmHg Mole fraction
SO2 z
SO2
273 1008 0.891
946 0.862
845 0.817
784 0.793
733 0.774
673 0.751
584 0.716
472 0.671
359 0.618
276 0.570
225 0.532
149 0.459
81 0.347
44 0.252
13 0.092
NOTE : A mole fraction of 9.891 is equivalent

to a mole ratio of 8.17 moles of SO; to
1 of N, N-diethyl aniline.

760 mmHg = 1 atm = 101.325 kPa.
pressure was taken to be pSO{

Observed

———

AUXILIARY INFORMATION

METHOD /APPARATUS/PROCEDURE:

The apparatus and method had been
previously described (1).

A glass bulb of 29.3 cm®capacity was
connected via a tap to an open
manometer, a vacuum flask of 2 dm?
capacity, and a source of sulfur
dioxide. Component (2) was weighed
in the bulb. Sulfur dioxide was
condensed in the bulb and 253 K.
Equilibrium at 273.15 K and at the
observed pressure, total, but
assumed to be equal to Pgq, ’ was
attained. 2

SOURCE AND PURITY OF MATERIALS:

(1) Sulfur dioxide: Dried by
sulfuric acid.

(2) "The compounds used were
either of Eastman C.P., grade
or were purified by customary
methods."”

ESTIMATED ERROR:

REFERENCES ;

l. Foote, H.W.; Fleischer, J.
J. Am. Chem. Soec. 1931,53,1752
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COMPONENTS ¢ ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0,; [7446-09-5] Hill, A.E.; Fitzgerald, T.B.
2. ¥,N-Diethylbenzenamine, J. Am, Chem, Soe. 1935, 57,250-254.
(diethylaniline); C;oH;sN;
[91-66-7]
VARIABLES: PREPARED BY:
W. Gerrard

EXPERIMENTAL VALUES:

Mole ratio *Mole fraction,

T/K Pressure, total, S0,/ component (2) T,

mmHg 2
298.15 1.5 0.000

120.8 0.204 0.169
249.0 0.410 0.291
393.1 0.617 0.382
529.5 0.803 0.445
679.5 1.010 0.502
(760.0) (0.530)Extrapolated

by compiler.

760 mmHg = 1 atm = 101.325 kPa

* Calculated by compiler.

AUXILIARY INFORMATION

METHOD:/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS:

The apparatus had been previously (1) DNot specified.
described (1).
(2) Purified by distillation.
A weighed amount of liquid was treated
with a measured volume of sulfur
dioxide at a constant temperature and
at a measured total pressure. A gas
buret and a mercury manometer were
used.

ESTIMATED ERROR:

REFERENCES :
1. Hill, A.E.

J. Am, Chem. Soe. 1931,53,2598
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COMPONENTS : ORIGINAL MEASUREMENTS:
l. Sulfur dioxide; SO;; Bogeatzes, A. S.; Tassios, D. P.

[7446-09-5]

2. Miscellaneous solvents
1973, 12,

274-278.

Ind. Eng. Chem. Process Des. Develop,

VARIABLES: PREPARED BY:

C. L. Young

EXPERIMENTAL VALUES:

Activity
coefficient at

Solvent infinite dilution, T/K
Y
N,N-Dimethylaniline (¥,N-Dimethylbenzenamine);

CgH, 1N; [121~-69-7] 0.027 314.2
N,N~Dimethylformamide; C3H,NO; [68-12-2] 0.081 313.7
¥,N-pimethylacetamide; C4HgNO; [127-19-5] 0.036 314.7

0.070 339.2

0.077 366.2
Nitrobenzene; CgHsNO;; [98-95-3] 0.910 298.7
Trimethylpyridine; CgH,;1N; [29611-84-5] 0.123 312.2
Xylidine (ar,ar-dimethylbenzenamine); CgH11N;

[1300-73-8] 0.140 313.2
Benzonitrile; C;HsN; [100-47-0] 0.532 312.2
3-Methylsulfolane (tetrahydro-3-methylthiophene-

1,1~-dioxide); CsH;,02S; [872-93-5] 0.609 313.2
3-Methoxysulfolane (tetrahydro-3-methoxythiophene-

1,1-dioxide); CsH1¢03S; [20627-66-1] 1.090 312.2
N-Methylmethanamine (Dimethylamine);

C,HyN; [124-40-3] 1.590 315.2
N,N'-Bis(2-aminoethyl)-1,2-Ethanediamine

(Triethylenetetramine); CgHjygNy;

[112-24-3] 1.580 314.2
Equimolar mixture of xylidine and

N,¥-dimethylaniline 0.040 313.2

AUXILIARY INFORMATION

P ————
METHOD /APPARATUS /PROCEDURE :

Gas chromatographic method.
Activity coefficients determined No det
from retention volumes of sulfur

phases. It is probable that the
activity coefficients are in error
because of absorption at the carrier
gas-solvent interface.

SOURCE AND PURITY OF MATERIALS:

ails given except

dioxide on solvents as stationary per cent.

purity better than 99 mole

§T/K = *0.

ESTIMATED ERROR:

2; 8y/y = 20.05.

REFERENCES ;
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COMPONENTS:: EVALUATOR:
1. sulfur dioxide; SO0,; Colin L. Young,
[7446-09-~5) School of Chemlstry,

University of Melbourne,
Parkville, Victoria 3052,
Australia.

December 1982

2. Organic compounds

containing halogens

CRITICAL EVALUATION:

Trichloromethane; CHCli;; [67-66-3]

Although this system has been investigated by three groups (1,2,3) the
ranges of temperature and pressure of the measurements do not overlap. The
measurements are broadly consistent but no precise comparison is possible.

Tetrachloromethane; CCly; [56-23-5]

This system has been investigated by three groups. The data of
Sobolev et al. (4) is classified as doubtful, the mole fraction solubilities
being considerably smaller than those of Horiuti (5) and Sano (2). The
datum of Sano (2) is several per cent higher than the value obtained by
interpolation of Horiuti values.

Chlorobenzene; CgHsCl; [108-90~7]

The data of Horiuti (5) and Gerrard (6) for this system are in
reasonable agreement. The isolated value of Sano (2) appears to be a
few percent low when compared with the values of Gerrard at low tempera-
tures.

References

1. Lindner, J. Monatsh. 1912, 33, 613.
2. Sano, H. Nippon Kagaku Zasshi 1968, 89, 362.

3. Lorimer, J. W.; Smith, B. C.; Smith, G. H. J.C.8. Faraday I 1975,
71, 2232,

4. Sobolev, I. A.; Kukarin, V. A.; Dzhagatspanyan, R. V.; Kosorotov,
V. I.; Zogarets, P. A.; Popov, A. I, Khim. Prom, 1970, 46, 668.

5. Horiuti, J. Sei. Pap. Inst. Phys. Chem. Res. (Jpn.) 1931/32, 17, 125.

6. Gerrard, W. J. Appl. Chem., Biotechnol. 1972, 22, 623.




Organic compounds

containing halogen

COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO,; [7446-09-5] Lindner, J.
2. Trichloromethane, (chloroform); Monatsh. 1912, 33, 613-672.
CHCl;; [67-66-3]
VARIABLES : PREPARED BY:
W. Gerrard.

EXPERIMENTAL VALUES:
760 mmHg = 1 atm

101.325 kPa.

T/K Weight Weight of Pressure, *Mole ratio *Mole fraction
of SO, solution g S0, /mmHg S0,/ Comp.(2). Lo
g (sp.gr.) 2
273,15 0.0738 160.7 (1.526) (2.7?) 0.000857 -
0.1879 160.3 (1.526) 5.6 0.00218 -
0.9068 198.1 (l.525) 22,0 0.00858 -
3.4395 169.1 (1.523) 90.2 0.0387 0.0373
7.222 133.0 (1.514) 219.6 0.107 0.0967
*Rational extrapolation (760 ) (1.174) (0.540)
298.15 0.0727 160.7 (1.480) 5.7 0.000844 -
0.1853 160.3 (1.480) 12.9 0.00216 0.00215
0.9008 198.1 (1.479) 48.0 0.00852 0.00845
3.3943 169.1 (1.472?) 200.2 0.0382 0.0368
7.0866 133.0 (1.472) 488.8 0.105 0.0950
*Rational extrapolation(760 ) (0.202) (0.168)
*¥By compiler's plot of x502 vs pso2 on the reference line
diagram of Gerrard (1)
*Calculated by compiler.
r‘ [

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Somewhat complex arrangement of six
glass vessels containing the liquid.
A small sealed tube containing a
Weighed amount of sulfur dioxide was
fitted onto each tube assembly by a
flexible joint. The previously
Scratched tip of the tube was broken
to release sulfur dioxide, and the
absorption of this was encouraged

by a twirling motion of the apparatus;
The pressure was measured manometric-
ally. mTo obtain the amount absorbed,

SOURCE AND PURITY OF MATERIALS:

1. Sulfur dioxide may be taken
as pure.
2. May be taken as pure, density

compared with the literature
value.

an allowance was made for the amount
in the gas phase. The description of
the procedure for deciding the part-
ial pressure of the sulfur dioxide
1S somewhat involved, and cannot be
riefly reported. One of the bulbs

ESTIMATED ERROR:

Contained pure chloroform so that
1ts vapor pressure at the operational
temperature could be indicated.

REFERENCES :

Gerrard, W. "Solubility of Gases
and Liquids," Plenum Press, New
York, 1976.
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COMPONENTS @ ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0,; [7446-09-5]
2. Trichloromethane (chloroform); Sano, H.
CHCl3;; [67-66-3]

Nippon Kagaku Zasshi
Tetrachloromethane (carbon _
tetrachloride); CCly,; [56-23~5] 1968, 89, 362-368.

VARIABLES: PREPARED BY:

C. L. Young

E IMENT ES:
XPERIMENTAL VALU T/°C = 30 T/K = 303

Vapor pressure of trichloromethane, pEHCla = 0.272 atm

Vapor pressure of tetrachloromethane, pEClq = 0.200 atm

Absorption Bunsen Bunsen c c.d Mole Molg
coefficient, coefficient, coefficient, ' ratio fraction
Sa'b o o
Trichloromethane
30.1 37.6 - - 0.134 0.118
Tetrachloromethane
12.3 14.0 12.2 9.8 0.061 0.0575
a

vVolume of sulfur dioxide absorbed by unit volume of solvent at
experimental temperature and a total pressure of 1 atmosphere.

Y petermined by static absorption method.
€ Determined by flow method.
d o= (1 ~ p;) where p; is the vapor pressure of solvent.
€ calculated by compiler.
AUXILIARY INFORMATION
METHOD/APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS: ]
Two techniques were used: (a) 1. Purity 99.0-99.8 mole per
static absorption method and (b) cent.
flow method. Static method con-
sisted of equilibrating solvent and
sulfur dioxide in a 50 ml flask and
measuring the absorption volumetri-
cally. The flow method consists of
passing sulfur dioxide through a ——
micro gas absorption tube and | ESTIMATED ERKOR:
estimating sulfur dioxide by iodo~- §T/K = £0.5; 6xsoz = 15%
metric titration. The vapor (estimated by compiler).
pressure of the solvents were REFERENCES: —
measured roughly and were assumed
to be equal to the partial pressure
of the solvent by the authors when
calculating the Bunsen coefficient.
—
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COMPONENTS :

1. Sulfur dioxide; SO,; [7446-09-5]

2. Trichloromethane, (chloroform);

CHClj3; [67-66-3}

ORIGINAL MEASUREMENTS:

Lorimer, J.W.; Smith, B.C.:;
Smith, G.H.

J.C.S8. Faraday I, 1975, 71, 2232-50.

VARIABLES:

Temperature, pressure

PREPARED BY:
C.L. Young

EXPERIMENTAL VALUES:

Mole fraction of sulfur dioxide

——

T/K p/mmHg p/kPa in ligquid, in vapor,
%30, ¥s0,
227.6 3.44 0.459 0.0000 0.000
30.58 4.077 0.0920 0.897
52.83 7.043 0.2091 0.946
67.28 8.970 0.3154 0.961
73.73 9.830 0.3812 0.966
82.05 10.939 0.4878 0.972
89.25 11.899 0.5928 0.977
91,65 12.219 0.6335 0.979
98.81 13.174 0.7674 0.984
106.48 1l4.196 0.8885 0.990
116.49 15.531 1.0000 1.000
237.4 7.20 0.960 0.0000 0.000
51.50 6.866 0.0824 0.871
89.35 1l1.912 0.1922 0.932
116.32 15.508 0.3018 0.952
126.75 16.899 0.3590 0.958
142.74 19.030 0.4701 0.966
157.11 20.946 0.5803 0.972
162.44 21.657 0.6120 0.974
176.86 23.579 0.7577 0.981
191.17 25.487 0.8861 0.989
208.74 27.830 1.0000 1.000
AUXILTARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Static vapor~liquid equilibrium
apparatus. Total pressure measured
using mercury manometers and
cathetometer. Temperature measured
using a sulfur dioxide vapor pressure
thermometer. Some details in source.

SOURCE AND PURITY OF MATERIALS:

No details given.

ESTIMATED ERROR:

8T/K = #0.1; &p/kPa = 0.01;
stoz, Gysoz = +1%.
REFERENCES ;
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COMPONENTS :

CHC13;

2. Trichloromethane,

[67-66-3]

1. Sulfur dioxide; S0,; [7446-09-~5]

(chloroform);

ORIGINAL MEASUREMENTS:

Lorimer, J.W.; Smith, B.C.;
smith, G.H.

J.C.8. Faraday I, 1975, 71,
50.

2232~

EXPERIMENTAL VALUES:

Mole fraction of sulfur dioxide

T/K p/mmHg p/kPa in liquidg, in vapor,
%50, Yso,
249.8 16.31 2.174 0.0000 0.000
88,56 11.807 0.0650 0.827
156.27 20.834 0.1656 0.909
211.30 28.171 0.3019 0.940
226.36 30.179 0.3093 0.944
266,04 35.469 0.4274 0.957
296,86 39.578 0.5493 0.966
303.07 40.406 0.5708 0.968
338.45 45.123 0.7395 0.977
372.26 49.631 0.8816 0.987
405.40 54.049 1.0000 1.000
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; §0;; [7446-09-5] Horiuti, J.
Sei. Pap. Inst. Phys. Chem. Res.
2. Tetrachloromethane, (Carbon (Jpn.), 1931/32, 17, 125-256.
tetrachloride); CCl,; [56-23-5]
VARIABLES: PREPARED BY:
Temperature, pressure C. L. Young
EXPERIMENTAL VALUES:
Mole fraction Mole fraction
5 of + of Ostwald
T/K P”/bar sulfur dioxide T/K P’ /bar sulfur dioxide coefficient,
in liquid, in liquid, L
xSOz xSOz
298.15 0.1497 0.0000 283.15 0.9338 0.1111 30.96
0.3537 0.0126 298.15 0.8585 0.0604 18.45
0.4765 0.0208 313.15 0.7285 0.0342 12.52
0.6776 0.0348
0.7090 0.0371
0.8610 0.0490
0.9611 0.0567
1.085 0.0673
1.172 0.0748
1.260 0.0827
1.321 0.0880

total pressure.

partial pressure, total pressure =
Ostwald coefficient (as « -~ 0, T/K =
Henry's law constant, dp/dx (as = - 0

1 atmosphere = 1.01325 x 10° Pa.
298.15) = 15.1.
, T/K = 298.15) =

12700 mmHg = 16.93 bar]

AUXILIARY

INFORMATION

METHOD/APPARATUS/PROCEDURE :

Apparatus consisted of a gas buret, a
solvent reservoir and an absorption
pipet. Dry gas introduced into de-
gassed solvent. System mixed using
a magnetic stirrer until saturation
occurred. Care was taken to prevent
solvent vapor from mixing with gas in
the gas buret. Volume of gas deter-
mined from gas buret reading; volume
of liquid determined from height of
meniscus in absorption pipet.

SOURCE AND PURITY OF MATERIALS:

1. Sample obtained from Nippon
Sulphuric Acid Manufacturing Co.
Dried and fractionated several
times.

Kahlbaum sample, dried and dis-

tilled. B. pt. 76.74 °C.
ESTIMATED ERROR:
§T/K = 20.1; 6&P/bar = *0.001;

Sz

50, = $0.001 (estimated by

compiler).

REFERENCES:

SDC-K



304 Sulfur Dioxide Solubilities
COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO,; [7446-09~5] Sobolev, I.A.; Kukarin, V.A.;
Dzhagatspanyan, R.V.; Kosorotov, V.I.;
2. Tetrachloromethane, (Carbon Zogorets, P.A.; Popov, A.I,
tetrachloride); CCl,; [56-23-5]
Khim. Prom. 1970, 46, 668-70.
VARIABLES: PREPARED BY:
Temperature C.L. Young
EXPERIMENTAL VALUES:
T/K Solubilit¥*,s Mole fraction of'
/mol 1~ sulfur dioxide in
llqu:.d,xso2
283.15 0.67 0.061
288,15 0.536 0.049
293.15 0.435 0.040
298,15 0.365 0.034
303.15 0.296 0.028

+ calculated by compiler

* at atmospheric pressure

ln § = 1528/(T/K} - 8.47 (where § is in units
of mol 1 'atm~!).
AUXILIARY INFORMATION

Bubbler method.
saturated liquid taken and added
to sodium hydroxide solution and
then excess alkali back titrated.

METHOD /APPARATUS /PROCEDURE :

Samples of

SOURCE AND PURITY OF MATERIALS:

1. Purity at least 95 mole per
cent.

2, Chemically pure. Dried.

ESTIMATED ERROR:

8T/K = +0.1; §(Solubility) = 22%;

6x802 = #0,001; (estimated by

compiler).

REFERENCES;




Organic compounds containing halogen 305

COMPONENTS ¢
1. Sulfur dioxide; S0,; [7446-09-5]

2. 2,2,2-Trichloroethanol;

ORIGINAL MEASUREMENTS:

Gerrard, W.

J. Appl. Chem. Biotechnol. 1972,

CZH3C130; [115-20"8]
22, 623-650.
VARIABLES: PREPARED BY:
Temperature W. Gerrard.,

e acn v

EXPERIMENTAL VALUES:

T/K P/kPa Mole ratio *Mole fraction
S0, /ROH g0,
273.15 99.1 0.70 0.412
283.15 0.377 0.274
293,15 0.240 0.194
298.15 0.200 0.167

* Calculated by compiler.

P is the total pressure.

—

AUXILIARY INFORMATION

METHOQ/APPARATUS/PROCEDURE:
Sulfur dioxide was bubbled into a
weighed amount of component (2) in a
bubbler tube as described in detail,
diagram given, in the original paper.
The amount of gas absorbed at
equilibrium and at the observed
temperature and pressure was weighed.
Y means of a manometer assembly, to
Which the bubbler tube was attached,
the weight of gas absorbed at success-
lvely lower pressure was measured.
Eventually the pressure was reduced
to that of the component (2}. The
refractive index, and the infrared
Spectrum of the residue showed it to
€ essentially pure component (2).

SOURCE AND PURITY OF MATERIALS:

1. Sulfur dioxide was the best
grade contained in a small
cylinder. Its high purity was
attested by the measurement of
vapor pressure from 258 to 268 K.

2. The best obtainable specimen was
carefully purified and rigor-
ously attested.

ESTIMATED ERROR:

REFERENCES :




306 Sulfur Dioxide Solubilities
COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0,; [7446-09-5]
2. 1,2-Dichloroethane; C,H4Cl:; Sano, H.
[107-06-2] R ,
1,2-Dichloropropane; C3HgCly; Nippon Kagaku Zasshi
[78-87-5] 1968, 89, 362-368.
Trichloroethene (trichloro-
ethylene); CpHClsz; [79-01-6]
VARIABLES: PREPARED BY:
C. L. Young
EXPERIMENTAL VALUES: T/°C = 30 T/K = 303
Vapor pressure of 1,2-dichlorcethane, p; = 0.110 atm
Vapor pressure of 1,2-dichloropropane, p; = 0,065 atm
Vapor pressure of trichloroethene, p; = 0.120 atm
Absorption Bunsen Bunsen c c.d Mole Mole
coefficient, coefficient, coefficient, L= ratio fraction
a,b
S o1 o
1,2-Dichloroethane
67.0 68.4 72.9 62.0 0.296 0.228
1,2~Dichloropropane
47.6 46.0 47.0 43.5 0.200 0.167
Trichloroethene
22.0 22.5 22,9 20.1 0.091 0.0834
a

Volume of sulfur dioxide absorbed by unit volume of solvent at
experimental temperature and a total pressure of 1 atmosphere.

Determined by static absorption method.

Determined by flow method.
L(1 - p;)

Calculated by

o =

O & Q0 U

compiler.

where p; is the vapor pressure of solvent.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE ;

(a)

static absorption method and (b)
flow method.
sisted of equilibrating solvent and

1wo techniques were used:

Static method con-

sulfur dioxide in a 50 ml flask and
measuring the absorption volumetri-
cally. The flow method consists of
passing sulfur dioxide through a
micro gas absorption tube and
estimating sulfur dioxide by iodo-
metric titration. The vapor
pressure of the solvents were
measured roughly and were assumed
to be equal to the partial pressure
of the solvent by the authors when

calculating the Bunsen coefficient.

SOURCE AND PURITY OF MATERIALS:

1. Purity 99.0-99.8 mole
cent.

per

ESTIMATED ERROR:

ST/K = #0.5; dx = 5%

so,
(estimated by compiler).

REFERENCES ;
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COMPONENTS ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO;; [7446-09-5] Benoit, R.L.; Milanova, E.
2. 1,2-bDichloroethane; C,H,Cl:; Can. J. Chem., 1979, 59, 1319-1323
[107-06~2]
VARIABLES : PREPARED BY:
C.L. Young

EXPERIMENTAL VALUES:

T/K Henry's law constant’
H/atm
298.15 4.23

+ Defined in the original as

partial pressure of sulfur dioxide

—

mole fraction of sulfur dioxide

AUXILIARY

b—

INFORMATIUN

METHOD /APPARATUS /PROCEDURE :

Few details given. Pressure measured
with quartz spiral gauge. Partial
Pressure calculated assuming Raoult's
law. Concentration of sulfur dioxide
determined by iodometric titration.

from 0.05 to 0.2 mol 17!

Concentration of sulfur dioxide ranged

SOURCE AND PURITY OF MATERIALS:

1. Anhydrous sample from Canadian
Liquid Air, purity 99.98 mole per
cent.

2. Dried over 4A molecular sieve

ESTIMATED ERROR:

8T/K +0.1; SH/atm +4%
(estimated by compilerY

REFERENCES :
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Sulfur Dioxide Solubilities

COMPONENTS

l. Sulfur dioxide; S0,; [7446-09-5]

2. Chlorobenzene; CgHgCl;

{108-90-7]

ORIGINAL MEASUREMENTS:

Horiuti, J.
Sei. Pap. Inst. Phys. Chem. Res.
(dpn.), 1931/32, 17, 125-256.

VARIABLES:

Temperature, pressure

PREPARED BY:

C. L. Young

EXPERIMENTAL VALUES:

Mole fraction

of

Mole fraction
of Ostwald

T/K P§/bar sulfur dioxide T/K P+/bar sulfur dioxide coefficient,
in liquid, in liquid, L
%30, “s0,

298.15 0.0155 0.000 273.15 1.011 0.5310 169.3
0.3662 0.0602 283.15 1.008 0.3415 97.4
0.4058 0.0660 293.15 1.003 0.2181 59.14
0.6745 0.1163 303.15 0.9950 0.1532 41.17
0.7626 0.1328 313.15 0.9816 0.1102 29.92
0.9318 0.1666 323.15 0.9612 0.0821 22.88
1.0369 0.1876 333.15 0.9306 0.0614 17.83
1.193 0.2202 343.15 0.8882 0.0466 14.33
1.229 0.2271 353.15 0.8265 0.0365 12.23
1.373 0.2590
1.397 0.2635

§
+

total pressure.

partial pressure, total pressure =
Ostwald coefficient (as x - 0, T/K = 2
Henry's law constant, dp/dx (as z -+ 0, T/K = 298.15)

1 atmosphere = 1.01325 x 10° Ppa.
98.15) = 40.4.

4502 mmHg = 6.002 bar

AUXILIARY

INFORMATION

gassed solvent.

the gas buret.

METHOD/APPARATUS /PROCEDURE :

Apparatus consisted of a bas buret, a
solvent reservoir and an absorption
pipet. Dry gas introduced into de-

System mixed using

a magnetic stirrer until saturation
occurred. Care was taken to prevent
solvent vapor from mixing with gas in

Volume of gas deter-

mined from gas buret reading;
of liquid determined from height of
meniscus in absorption pipet.

volume

SOURCE AND PURITY OF MATERIALS:

1. Sample obtained from Nippon
Sulphuric Acid Manufacturing Co.
Dried and fractionated several
times.

2. Sample from Kahlbaum, dried and
distilled. Boiling point at
atmospheric pressure, 131.96 °C.

ESTIMATED ERROR:
§T/K = +0.1; ¢6P/bar = +0.001;

Sx = $0,.001 (estimated by
z compiler).

REFERENCES ;
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0,; [7446-09-5]
2. Chlorobenzene; CgHsCl; Sano, H.
[108-90-7] Nippon Kagaku Zasshi
1,2-Dichlorobenzene; CgHuyCl:; 1968, 89, 362-368.
[95-50-1]
VARIABLES: PREPARED BY:
C. L. Young
E .
XPERIMENTAL VALUES: T/°C = 30 T/K = 303
Vapor pressure of chlorobenzene, p; = 0.020 atm
Absorption Bunsen Bunsen c.f c.d Mole Mole
coefficient, coefficient, coefficient, '~ 7’ ratio fraction
Sa,b
o o
Chlorobenzene
40.1 37.2 38.0 37.1 0.170 0.145
1,2-Dichlorobenzene
25.7 23.6 24,1 24,1 0.117 0.105
a

experimental temperature and a

Determined by flow method.

a
Calculated by compiler.

th O Qo 0 O

—

Volume of sulfur dioxide absorbed by unit volume of solvent at

total pressure of 1 atmosphere.

Determined by static absorption method.
2(1 - p;) where p; is the vapor pressure of solvent.

Assuming vapor pressure of 1,2-dichlorobenzene to be negligible.

AUXILIARY

|

INFORMATION

METHOD/APPARATUS /PROCEDURE :

(a)
static absorption method and (b)
flow method. Static method con-
sisted of equilibrating solvent and
sulfur dioxide in a 50 ml flask and
measuring the absorption volumetri-
The flow method consists of
passing sulfur dioxide through a

Two techniques were used:

cally.

micro gas absorption tube and
estimating sulfur dioxide by iodo-
metric titration. The vapor
Pressure of the solvents were
measured roughly and were assumed
to be equal to the partial pressure
of the solvent by the authors when

calculating the Bunsen coefficient.

—

SOURCE AND PURITY OF MATERIALS:

1. Purity 99.0-99.8 mole per
cent.

ESTIMATED ERROR:
§T/K $0.5;

sto2

(estimated by compiler).

5%

REFERENCES :




310 Sulfur Dioxide Solubilities
COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0.; [7446-09- 5] Gerrard, W.
2. Chlorobenzene; CzHsCl; [108-90-7] J. Appl. Chem. Biotechnol. 1972,
22,623-650.
VARIABLES: PREPARED BY:
Temperature, pressure W. Gerrard.
EXPERIMENTAL VALUES:
T/K Pressure, total Mole ratio *Mole fraction
/mmHg S0, /Comp. (2) Tgq
2
273 .15 760 1.20 0.545
** 715 1.06 0.516
694 0.962 0.490
636 0.783 0.439
530 0.546 0.353
283.15 760 0.510 0.338
293.15 760 0.28 0.219
298.15 760 0.23 0.187

760 mmHg = 1 atm

Calculated by compiler

* %

101.325 kPa.

The plot of pressure vs solubility given in the original
paper 1s based on these data.

AUXILIARY

INFORMATION

METHOD/APPARATUS /PROCEDURE :

Sulfur dioxide was bubbled into a
weighed amount of component (2) in a
bubbler tube as described in detail,
diagram given, in the original paper.
The amount of gas absorbed at
equilibrium and at the observed
temperature and pressure was weighed.
By means of a manometer assembly, to
which the bubbler tube was attached,
the weight of gas absorbed at success-
ively lower pressure was measured.
Eventually the pressure was reduced
to that of the component (2). The
refractive index, and the infrared
spectrum of the residue showed it to
be essentially pure component (2).

SOURCE AND PURITY OF MATERIALS;

1. Sulfur dioxide was the best
grade contained in a small
cylinder. Its high purity was
attested by the measurement of
vapor pressure from 258 to 268 K.

The best obtainable specimen was
carefully purified and rigor-
ously attested.

ESTIMATED ERROR:

REFERENCES:
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an

COMPONENTS ; ORIGINAL MEASUREMENTS:
1. sulfur dioxide; S0,; [7446-09-5] Gerrard, W.
2. Bromobenzene; CeHsBr; J. Appl. Chem., Biotechnol. 1972,
[108-86~1]
22, 623-650
VARIABLES: PREPARED BY:
Temperature W. Gerrard

EXPERIMENTAL VALUES:

T/K Pressure, total Mole ratio *Mole fraction

/mmHg S0, /Comp. (2) Ton

2

273.15 760 0.91 0.476

283.15 760 0.41 0.291

293.15 760 0.245 0.197

298.15 760 0.21 0.174
760 = mmHg = 1 atm = 101.325 kPa

* Calculated by compiler.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Sulfur dioxide was bubbled into a
weighed amount of component (2) in a
bubbler tube as described in detail,
diagram given, in the original paper.
The amount of gas absorbed at
equilibrium and at the observed
temperature and pressure was weighed,
By means of a manometer assembly, to
Which the bubbler tube was attached,
the weight of gas absorbed at success-
Lvely lower pressure was measured.
Eventually the pressure was reduced
to that of the component (2). The
‘efractive index, and the infrared
Pectrum of the residue showed it to
€ essentially pure component (2).

SOURCE AND PURITY OF MATERIALS:
1. Sulfur dioxide was the best

grade contained in a small
cylinder. Its high purity was
attested by the measurement of
vapor pressure from 258 to 268 K.

The best obtainable specimen was
carefully purified and rigor-~
ously attested.

ESTIMATED ERROR:

REFERENCES ;

Sde - K



312 Sulfur Dioxide Solubilities
COMPONENTS ¢ ORIGINAL MEASUREMENTS:
. ioxide; : 446-09-
1 Sulfur dioxide; S0,; [7446-09-5] Gerrard, W.
2. Iodobenzene; CgHsI; [591-50-4] J. Appl. Chem. Biotechnol. 1972,
22, 623-650
VARIABLES: PREPARED BY:
Temperature, W. Gerrard.
EXPERIMENTAL VALUES:
T/K Pressure, total Mole ratio *Mole fraction
/rmHg SOZ/Comp.(Z). xsoz
273.15 760 0.81 0.448
283.15 760 0.335 0.251
293.15 760 0.21 0.174
298.15 760 0.18 0.153
760 mmHg = 1 atm = 101.325 kPa.

* calculated by compiler

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Sulfur dioxide was bubbled into a
weighed amount of component (2) in a
bubbler tube as described in detail,
diagram given, in the original paper.
The amount of gas absorbed at
equilibrium and at the observed
temperature and pressure was weighed.
By means of a manometer assembly, to
which the bubbler tube was attached,
the weight of gas absorbed at success-
ively lower pressure was measured.
Eventually the pressure was reduced
to that of the component (2). The
refractive index, and the infrared
spectrum of the residue showed it to
be essentially pure component (2).

SONRCE AND PURITY OF, MATERIALS:
1. Sulfur dioxide was the best

grade contained in a small
cylinder., Its high purity was
attested by the measurement of
vapor pressure from 258 to 268 K|

The best obtainable specimen was
carefully purified and rigor-
ously attested.

ESTIMATED ERROR:

REFERENCES:
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COMPONENTS :

1. Sulfur dioxide; S02; [7446-09-5]

2. 2~Chlorophenol; CgHs5Cl0;

ORIGINAL MEASUREMENTS:

Sano, H.; Nakamoto, Y.
Nippon Kagaku Zasshi
1968, 89, 369-373.

[95-57-8]
VARIABLES: PREPARED BY:
C. L. Young
EXPERIMENTAL VALUES:
T/°C = 30 T/K = 303
Absorption a Bunsen Mole Mole
coefficient, § coefficient, o ratio fraction
76.2 69.4 0.323 0.244
2 volume of sulfur dioxide absorbed by unit volume of solvent at
experimental temperature and a total pressure of 1 atmosphere.
b Calculated by compiler.
M
AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Static absorption method consisted
Of equilibrating solvent and sulfur
dioxide in a 50 ml flask and
Measuring the absorption volumetri-
cally. The vapor pressure of the
Solvents were measured roughly and
Were assumed to be eqgual to the
Partial pressure of the solvent by
the authors when calculating the

Bunsen coefficient.

SOURCE AND PURITY OF MATERIALS:

1. Purity 99.0-99.8 mole per

cent.

ESTIMATED ERROR:

§T/K = $0.5; dxsoz = $5%

(estimated by compiler).

REFERENCES ;
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Sulfur Dioxide Solubilities

COMPONENTS ¢ ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO.; [7446-09-5] |Gerrard, W. J. Appl. Chem.
2. 1-Chloro~octane; (octyl chloride);|Biotechnol. 1972, 22,623-650.
CgH, 7C17 [111‘85-3]
VARIABLES: PREPARED BY:
Temperature W. Gerrard

EXPERIMENTAL VALUES:

760 mmHg = 1 atm

T/K Pressure, total Mole ratio *Mole fraction
/mmHg S0, /Comp. (2) Zao
2
273.15 748 0.75 0.429
283.15 748 0.40 0.286
293.15 748 0.25 0.200
298.15 748 0.21 0.174

101.325 kPa.

* Calculated by compiler.

AUXILIARY

INFORMATION

METHOD /APPARATUS /PROCEDURE :

valfur dioxide was bubbled into a
weighed amount of component (2) in

a bubbler tube as described in
detail, diagram given, in the origin-
al paper. The amount of gas absorbed
at equilibrium and at the observed
temperature and pressure was weighed.
By means of a manometer assembly,

to which the bubbler tube was attach-
ed, the weight of gas absorbed at
successively lower pressure was
measured. Eventually the pressure

|SOURCE AND PURITY OF MATERIALS:

1. Sulfur dioxide was the best grade
contained in a small cylinder.
Its high purity was attested by
the measurement of vapor pressure
from 258 to 268 K.

The best obtainable specimen was
carefully purified and rigorously
attested.

was reduced to that of the component
(2) . The refractive index, and the
infrared spectrum of the residue
showed it to be essentially pure
component (2).

ESTIMATED ERROR:

REFERENCES
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0,; [7446-09-5] Gerrard. W.
2. l-Bromooctane, (octyl bromide): J. Appl. Chem. Biotechnol. 1972,
CgHy9Br; [111-83-1] z2, 623-650.
VARIABLES: PREPARED BY:
Temperature W. Gerrard

EXPERIMENTAL VALUES:

T/K Pressure, total Mole ratio *Mole fraction

/mmHg S0,/ Comp. (2) Tao

2

273.15 757 0.66 0.398
283.15 757 0.365 0.267
293.15 757 0.235 0.190
298.15 757 0.195 0.163

760 mmHg = 1 atm = 101.325 kPa.

Calculated by compiler.

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE:

Sulfur dioxide was bubbled into a
weighed amount of component (2) in a
bubbler tube as described in detail,
diagram given, in the original paper.
The amount of gas absorbed at
equilibrium and at the observed
temperature and pressure was weighed.
By means of a manometer assembly, to
which the bubbler tube was attached,
the weight of gas absorbed at success-
lvely lower pressure was measured.
Eventually the pressure was reduced
to that of the component (2). The
Yefractive index, and the infrared
Spectrum of the residue showed it to
be essentially pure component (2).

SOURCE AND PURITY OF MATERIALS:

1. Sulfur dioxide was the best
grade contained in a small
cylinder. Its high purity was
attested by the measurement of
vapor pressure from 258 to 268 K.

The best obtainable specimen was
carefully purified and rigor-
ously attested.

ESTIMATED ERROR:

REFERENCES ;




316 Sulfur Dioxide Solubilities
COMPONENTS : ORIGINAL MEASUREMENTS:
l. Sulfur dioxide; 80,; Sobolev, I. A.; Kurkarin, V. A.;
[7446-09-5] Dzhogatspanyan, R. V.; Kosorotov,
2. Heptadecane; CisHse; [629-78-7] | I.; Zogorets, P. A.; Popov,
3. Tetrachloromethane, (Carbon , P
tetrachloride); CClu; [56-23-5] A. I. Khim, Prom. 1970, 46, 668-70.

VARIABLES:

Temperature, concentration

PREPARED BY:

C. L. Young

EXPERIMENTAL VALUES:

*
Solubility ,S /mol &-!

ln § =

mol 17! atm™!.

T/K Percentage of heptadecane by volume

283.15 25 0.530
288.15 0.440
293.15 0.350
298.15 0.299
303.15 0.248
283.15 50 0.421
288.15 0.350
293,15 0.292
298,15 0.248
303.15 0.211
283.15 75 0.313
288.15 0.266
293.15 0.226
298.15 0.196
303.15 0.172

*
at atmospheric pressure
Authors claim solubility is given by

-((967x - 1582)/(T/K) + 8.47 - 2.71x)
where x is the mole fraction of heptadecane and S is in units of

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Bubbler method. Samples of
saturated liquid taken and added

to excess sodium hydroxide solution
and back titrated.

SOURCE AND PURITY OF MATERIALS:
1. Purity at least 95 mole per cent.

2 and 3. Chemically pure, dried.

ESTIMATED ERROR:
ST/K = 20.1; 6(Solubility) =
(estimated by compiler).

+2%

REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:

1. Sulfur dioxide; S0,; [7446-09-5] | Sobolev, I.A.; Kukarin, V.A.;
Dzhagatspanyan, R.V.; Kosorotov, V.I.;

2. Soft paraffin (see note). Zogorets, P.A; Popov, A.I.
3. Tetrachloromethane, Khim. Prom. 1970, 46, 668-70.
(carbon tetrachloride); CCl,;
[56~23~5]
VARIABLES: PREPARED BY:
Temperature, composition C.L. Young

EXPERIMENTAL VALUES:

T/K Percentage of soft Solubility*, S
paraffin (by volume) /mol 1~
283.15 25 0.533
288.15 0.419
293.15 0.344
298.15 0.294
303.15 0.246
283.15 50 0.412
288.15 0.343
293.15 0.283
298,15 0.238
303.15 0.208
283.15 75 0.317
288.15 0.265
293,15 0.221
298,15 0.195
303.15 0.167
288.15 90 0.227
293.15 0.204
298,15 0.180
303.15 0.157

* at atmospheric pressure.

Author claim solubility is given by 1ln § =
-((838x - 1582)/(T/K) + 8.27 - 2.49zx) where

x is the mole fraction of hydrocarbon (appears
to be based on assuming a molecular weight of
about 250) and § is in units of mol 1-! atm~!

AUXILIARY INFORMATION

——

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Bubbler method. Sample of saturated 1. Purity at least 95 mole per cent.
liquid taken and added to excess
sodium hydroxide solution and back 2. See note.
titrated.
3. Chemically pure. Dried.
NOTE: Mixture of C;:~C;;hydrocarbons
(86.7% normal paraffins, 11.3%

branched paraffins, 0.4% aromatic and
1.6% naphthenic hydrocarbons). .

ESTIMATED ERROR:

§T/K = +0.1; 6(Solubility) = 12%;
éxsoz = #0.001; (estimated by

compiler.

REFERENCES :




318 Miscellaneous compounds

COMPONENTS:

1. Sulfur dioxide; SO0,;:
[7446-09~5]

2. Sulfinylbismethane; C2HzO0S;
[67-68~5]

EVALUATOR:

Colin L. Young,

School of Chemistry,
University of Melbourne,
Parkville, Victoria 3052,
Australia.

December 1982

CRITICAL EVALUATION:

The isolated value of Sano
Smedslund (2). Both the value

References

3. Lenoir, J.~-Y.; Renault, P.;
340.

4, Benoit, R. L.; Milanova, E.

Milanova (4) were determined at

(1) is in fair agreement with the data of
of Lenoir et al. (3) and Benoit and
low partial pressures of sulfur dioxide

and extrapolation to 1 atmosphere partial pressure assuming Henry's law,
is not valid. However, the two values, one obtained using chemical
analysis and the other using gas chromatographic retention datum, are in
fair agreement, which suggests the values are essentially correct but
refer to very low partial pressures of sulfur dioxide.

1. Sano, H. Nippon Kagaku Zasshi 1968, 89, 362.

2. Smedslund, T. H. Finska Kemisteamfundets Medd. 1950, 59, 40.

Renon, H. J. Chem. Engng. Data 1971, 16,

Can. J. Chem. 1979, 57, 1319.
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0,; [7446~09-5] Smedslund, T.H.
Finska Kemistsamfundets Medd. 1950,
2. Sulfinylbismethane (Dimethyl- 59, 40-43.
sulfoxide);C,H¢0S; [67-68-5]
VARIABLES: PREPARED BY:
Temperature W. Gerrard

EXPERIMENTAL VALUES:

2,539,871, 1951.

* Calculated by compiler.

T/K 80,, Weight % *Mole ratio *Mole fraction
SOz/(CH:;) 2 SO xso
2
291 60.13 1.839 0.648
293 59.12 1.763 0.638
373 17.9 0.266 0.210
434 3.2 0.0403 0.039
T/K S0,, Weight % Partial Pressure * Mole ratio Mole fraction *
SO, , mmHg SOz/ (CHg) 280 xSO
2
"293" 4.9 5.2 0.0628 0.0590
Probably 14.6 21 0.208 0.172
27.6 71 0.465 0.317

See also general statement (data not given) in U.S. Patent No.

AUXILIARY

INFORMATION

METHOD /APPARATUS /PROCEDURE

The first set of data are for

"the saturation of dimethylsulfoxide
at a pressure of 1 atm." Details
are not available for the second set.

SOURCE AND PURITY OF MATERIALS:

1. Information not available.
Dimethylsulfoxide was prepared
by the catalytic oxidation of
dimethyl sulfide in the vapor
state.

2.

The purified product had b.p.
63°C/6 mmHg. (1).

ESTIMATED ERROR:

REFERENCES :

l. Smedslund, T.H. U.S.
2,581,050, 1952.

Patent,
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0,; [7446-09-5]
2. Sulfinylbismethane (dimethyl- Sano, H.

sulfoxide); C,Hs0S; [67-68~5] . .
Sulfuric acid, dimethyl ester Nippon Kagaku Zasshi
(dimethyl sulfate); C,HsO048; 1968, 89, 362-368.
[77-78-1]

Tetramethylene sulfone (tetra-

hydro thiophene, 1,1-dioxide);
VARTABLES : \ CLHs0,S; [126-33-01] PREPARED BY:

C. L. Young

EXPERIMENTAL VALUES:

T/°C = 30 T/K = 303
Vapor pressure of dimethyl sulfate = 0.001 atm
Absorption Bunsen Mole Mole
coefficient, § coefficient, o ratio fraction
Sulfinylbismethane
- 447 1.42 0.587

Dimethyl sulfate
124.2 113.3 0.482 0.325

Tetrahydrothiophene 1,1l-dioxide
186.4 169.6 0.929 0.482

2 Volume of sulfur dioxide absorbed by unit volume of solvent at
experimental temperature and a total pressure of 1 atmosphere.

b Calculated by compiler.
AUXILIARY INFORMATION
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Static absorption method consisted 1. Purity 99.0-99.8 mole per
of equilibrating solvent and sulfur cent.

dioxide in a 50 ml flask and
measuring the absorption volumetri-
cally. The vapor pressure of the
solvents were measured roughly and
were assumed to be equal to the

partial pressure of the solvent by
ESTIMATED ERROR:

ST/K = 10.5; dxso = +5%
Bunsen coefficient. 2

(estimated by compiler).

the authors when calculating the

REFERENCES:
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COMPONENTS : ORIGINAL MEASUREMENTS:

1. sSulfur dioxide, SOz; [7446-09-5] |Lenoir, J-Y.; Renault, P.; Renon, H.

2. Sulfinylbismethane, J. Chem. Eng. Data 1971, 16,340-342.
(dimethylsulfoxide); C,Hg0S;
[67-68-5]

VARIABLES: PREPARED BY:

W. Gerrard

EXPERIMENTAL VALUES: 760 mmHg = 1 atm = 101.325 kPa.
T/K Henry's constant *Mole fraction at
H.. /atm 1 atm,
S0,
298 0.117 8.55 (An impossible condition)

* Calculated by compiler assuming a linear function of Pso, vs 250,

i.e. g4, (1 atm) = l/HSOz'
fso, (BrT)
The authors gave "Henry's constant" as HSO2 = 1lim ——;i————~
S02
xSO{)O

%30, is the mole fraction. fc02 is the fugacity of S0, "in the
equilibrium condition"of pressure and temperature. H502 is

related to experimental chromatographic parameters based on the
number of moles of solvent in the column, and the absolute
retention time of the solute. Helium was the carrier gas.

AUXILIARY INFORMATION

—

METHOD /APPARATUS /PROCEDURE SOURCE AND PURITY OF MATERIALS:

A conventional gas-liquid chromato- 1. Sulfur dioxide was provided by
graphic unit was used. The chromato- 1'Air Liquide, and had a stated
graph was an IGC 12 M Intersmat model, purity of 99.9%. It was used as
equipped with a thermal conductivity provided.

detector. The temperature control
was stated to be within #0.1°C. The |2. Provided by Touzart & Matignon and

Pressure drop in the column was Serlabo, and stated to have a
measured by a mercury manometer. minimum purity of 99%. Distillat-
Helium was the carrier gas. ion was carried out when necessary
and the refractive index was
There is serious uncertainty in the measured.
estimation of accuracy. ESTIMATED ERROR:
REFERENCES :
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Sulfur Dioxide Solubilities

COMPONENTS ¢ ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO,; [7446-09-5] Benoit, R.L.; Milanova, E.
2. Sulfinylbismethane Can. J. Chem., 1979, 57, 1319-1323
(Dimethylsulfoxide); C2Hg0S;
[67-68~5]
VARIABLES: PREPARED BY:
C.L. Young
EXPERIMENTAL VALUES:
T/K Henry's law constant+
H/atm
298,15 0.109

+ Defined in the original as

H =

partial pressure of sulfur dioxide

mole fraction of sulfur dioxide

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE ;

Few details given. Pressure measured
with quartz spiral gauge. Partial
pressure calculated assuming Raoult's
law. Concentration of sulfur dioxide
determined by iodometric titration.
Concentration of sulfur dioxide
ranged from 0.3 to 1.5 mol 17!

SOURCE AND PURITY OF MATERIALS:

1. Anhydrous sample from Canadian
Liquid Air, purity 99.98 mole per
cent.

2. Dried over 4A molecular sieve.

ESTIMATED ERROR:

ST/K = +0.1; SH/atm = +4%
(estimated by compiler)

REFERENCES ;
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COMPONENTS : ORIGINAL MEASUREMENTS:

1. Sulfur dioxide; S0,; [7446-09-5] Benoit, R.L.; Milanova, E.

2. Tetrahydrothiophene, 1,1~ Can. J. Chem., 1979, §7, 1319-1323
dioxide, (sulfolane); CyHz0,S;
[126~33-0]
VARIABLES: PREPARED BY:
C.L. Young

EXPERIMENTAL VALUES:

T/K Henry's law constanEF
H/atm
303.15 1.01

+ Defined in the original as

7 = partial pressure of sulfur dioxide
mole fraction of sulfur dioxide

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Few details given. Pressure measured | 1. Anhydrous sample from Canadian
with quartz spiral gauge. Partial Liquid Air, purity 99.98 mole per
pressure calculated assuming Raoult's | cent.

law. Concentration of sulfur dioxide
determined by iodometric titration. 2. Dried over 4A molecular sieve
Concentration of sulfur dioxide ranged
from 0.1 to 1.0 mol 17!

ESTIMATED ERROR:

ST/K = +0.1; SH/atm = +4%
(estimated by compiler)

REFERENCES ;
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COMPONENTS ORIGINAL MEASUREMENTS:

1. Sulfur dioxide; S0,; [7446-09-5] Sano, H.
Nippon Kagaku Zasshi
1968, 89, 362-368.

2. Esters of phosphoric acid

VARIABLES: PREPARED BY:
C. L. Young
EXPERIMENTAL VALUES: T/oc = 30 T/K - 303
Absorption Bunsen Bunsen £ c.a Mole Molg
coefficient, coefficient, coefficient,” '~ &7/ ratio fraction
Sa’b o o

Phosphoric acid, tributyl ester (Tributyl phosphate); Ci2H27POs; [126-73-8]
84.9 77.3 75.5 75.5 0.942 0.485

Phosphoric acid, tris(methylphenyl) ester (Tritolyl phosphate)i Cz1H21PO4;
[1330-78~5]

61.2 55.7 56.0 56.0 0.790 0.441

Volume of sulfur dioxide absorbed by unit volume of solvent at
experimental temperature and a total pressure of 1 atmosphere.

Determined by static absorption method.

Determined by flow method.

o = (1 - p;) where p; is the vapor pressure of solvent.
Calculated by compiler.

th 0 o 0 U

Assuming vapor pressure of solvent to be negligible.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE SOURCE AND PURITY OF MATERIALS:

Two techniques were used: (a) l. Purity 99.0-99.8 mole per
static absorption method and (b) cent.

flow method. Static method con-

sisted of equilibrating solvent and
sulfur dioxide in a 50 ml flask and
measuring the absorption volumetri-
cally. The flow method consists of
passing sulfur dioxide through a

micro gas absorption tube and ESTIMATED ERROR:
estimating sulfur dioxide by iodo- §T/K = 10.5; 6x502 = %5%
metric titration. The vapor (estimated by compiler).
ressure of th -
P o e solvents were REFERENCES :

measured roughly and were assumed

to be equal to the partial pressure
of the solvent by the authors when
calculating the Bunsen coefficient.
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COMPONENTS ¢ ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO,; [7746-09-5) Lenoir, J-Y,; Renault, P.; Renon, H.

2. Esters of phosphoric acid. J. Chem. Eng. Data. 1971, 16, 340-342

VARIABLES: PREPARED BY:
W. Gerrard.
EXPERIMENTAL VALUES: *
T/X Henry's constant Mole fraction
HSO /atm at 1 atm
2

Phosphoric acid, triethyl ester; C,H, O,P; [78-40-0]

325 1.41 0.709
Phosphoric acid, tripropyl ester; C,H,,0,P; [513-08-6]
323 0.621 (1.61)
343 1.45 0.690
Phosphoric acid, tris (2-methyl propyl) ester; C,,H,,0,P; [126-71-6]
325 0.695 (1.44)

* Calculated by compiler assuming a linear function Pgg, VS ¥go, !
i.e. (L atm) = l/HSOZ' 2 2

The authors gave "Henry's constant" as HSO2 = lim 2
%30,70 %50,
x802 is the mole fraction. f502 is the fugacity of S0; "in the

equilibrium condition" of pressure and temperature. HSO2 is

related to experimental chromatographic parameters based on the
number of moles of solvent in the column, and the absolute retention tine
of the solute. Helium was the carrier gas.

AUXILIARY INFORMATION
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS;
A conventional gas=-liquid chromato- 1. Sulfur dioxide was provided by
graphic unit was used. The chromato- 1'Air Liquide, and had a stated
graph was an IGC 12 M Intersmat purity of 99.9%. It was used as
model, equipped with a thermal provided.

conductivity detector. The temperat-
ure control was stated to be within 2. Provided by Touzart & Matignon

$0.1° ¢. The pressure drop in the and Serlabo, and stated to have
column was measured by a mercury a minimum purity of 99%.
manometer. Helium was the carrier Distillation was carried out when
gas, necessary, and the refractive

index was measured.
There is serious uncertainty in

the estimation of accuracy. ESTIMATED ERROR:

REFERENCES:;
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Sulfur Dioxide Solubilities

COMPONENTS :
1. sulfur dioxide; S0O,; [7446-09-5]
2. Tributylphosphate, (Phosphoric

acid, tributyl ester); C,,H,,0,P;

ORIGINAL MEASUREMENTS:
Cooper, D.F.; Smith, J.W.
J. Chem. Eng. Data, 1974, 19, 133-6

[126-73-8]
VARIABLES: PREPARED BY:
C. L. Young
EXPERIMENTAL VALUES: *
Mole fraction of
+ + Wt ratio sulfur dioxide
T/K Pso,/™mHY Pso,/kPa S0,/C, ,H,,0,P in liquid,
X
S0,

279.2 6.9 0.92 0.0239 0.0904
8.7 1.16 0.0291 0.1079
12.4 1.65 0.0389 0.1392
19.3 2.57 0.0584 0.1954
30.4 4.05 0.0807 0.2512
43.7 5.83 0.1045 0.3029
64.0 8.53 0.1315 0.3535
72.8 9.71 0.1426 0.3722
105 14.0 0.1731 0.4185
162 21.6 0.2156 0.4727
219 29.2 0.2538 0.5134
299 39.9 0.3116 0.5644
394 52.5 0.3771 0.6106
492 65.6 0.4256 0.6389
290.2 33.8 4,51 0.0608 0.2018
44.9 5.99 0.0730 0.2328
57.8 7.71 0.0871 0.2658
73.9 9.85 0.1016 0.2970
94.6 12.6 0.1192 0.3314
130 17.3 0.1458 0.3774
179 23.9 0.1764 0.4231
267 35.6 0.2203 0.4780

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE:

Glass equilibrium cell. After
equilibrium established samples of
liquid removed and analysed by GC.
Partial pressure of sulfur dioxide
obtained by mixing with air to a
total pressure of atmospheric
pressure (757 * 3 mmHg)

SOURCE AND PURITY OF MATERIALS:

1. Matheson sample, purity 99.9
mole per cent.

2. BDH sample containing-0.099
weight per cent water.

ESTIMATED ERROR:

§T/K = #0.1; &p/kpPa =+2%

sto =+2% (estimated by compiler)
2

REFERENCES:
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COMPONENTS :

1. Sulfur dioxide; S0;;

[7446-09-5]

2. Tributylphosphate (Phosphoric
acid, tributyl ester);
Cy2H270,P; [126-73-8]

ORIGINAL MEASUREMENTS:

Cooper, D. F.;
J. Chem. Eng. Da

1974, 19, 133-6.

Smith, J. W.

ta

*
Mole fraction of

* Calculated by compiler

+
pSO2 = partial pressure of SO,

+ + Wt ratio sulfur dioxide
T/K Pgo,/mmHg Pgo,/kPa 50,/C, ,H, ,0,P in liquid,
50,

290.2 362 48.3 0.2663 0.5254
534 71.2 0.3279 0.5768
661 88.1 0.3809 0.6129
307.0 7.4 0.99 0.0073 0.0295
11.0 1.47 0.0106 0.0422
17.6 2.35 0.0167 0.0649
31.6 4,21 0.0288 0.1069
38.8 5.17 0.0345 0.1254
44.4 5.92 0.0388 0.1389
55.1 7.35 0.0467 0.1626
70.8 9.44 0.0575 0.1929
105 14.0 0.0785 0.2461
177 23.6 0.1131 0.3198
269 35.9 0.1478 0.3806
326 43.5 0.1655 0.4076
458 61.1 0.2009 0.4551
486 64.8 0.2078 0.4635
570 76.0 0.2279 0.4865
327.3 13.6 1.81 0.0062 0.0251
23.7 3.16 0.0106 0.0422
37.2 4.96 0.0155 0.0605
54.4 7.25 0.0222 0.0845
69.6 9.28 0.0285 0.1059
115 15.3 0.0427 0.1508
115 15.3 0.0429 0.1514
139 18.5 0.0486 0.1l681
176 23.5 0.0611 0.2026
226 30.1 0.0733 0.2336
320 42.7 0.0995 0.2926
405 54.0 0.1160 0.3254
429 57.2 0.1192 0.3314
449 59.9 0.1220 0.3365
480 64.0 0.1320 0.3543
511 68.1 0.1367 0.3624
590 78.7 0.1458 0.3774
677 90.3 0.1610 0.4010
342.7 21.7 2,89 0.0056 0.0228
58.7 7.83 0.0137 0.0539
142 18.9 0.0315 0.1158
200 26.7 0.0449 0.1573
262 34.9 0.0548 0.1856
331 44.1 0.0630 0.2076
365 48.7 0.0710 0.2279
430 57.3 0.0850 0.2611
587 78.3 0.1028 0.2994
663 88.4 0.1148 0.3231
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Sulfur Dioxide Solubilities

Bunsen coefficient, o

Mole ratio

COMPONENTS ¢ ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; 80,; [7446-09~5] Sano, H.
2. Carbon disulfide; CS,; {[75-15-0] Nippon Kagaku Zasshi
1968, 89, 362-368.
VARIABLES: PREPARED BY:
C. L. Young
EXPERIMENTAL VALUES:
T/°C = 30 T/K = 303

Mole fraction

a

10.1

0.027

0.0263

& calculated by compiler.

AUXILIARY

INFORMATION

METHOD/APPARATUS /PROCEDURE :

Static absorption method consisted
of equilibrating solvent and sulfur
dioxide in a 50 ml flask and
measuring the absorption volumetri-
cally. The vapor pressure of the
solvents were measured roughly and
were assumed to be equal to the

partial pressure of the solvent by
the authors when calculating the

Bunsen coefficient.

SOURCE AND PURITY OF MATERIALS:

1. Purity 99.0-99.8 mole per

cent.

ESTIMATED ERROR:
8T/K +0.5;

Sx +5%

S0,
(estimated by compiler).

REFERENCES ;
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COMPONENTS ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; SO,; [7446~09-5] Schulze, H.

2. Sulfuryl chloride; 02Cl:.S; J. Prakt. Chem. 1881, 24, 168-183
[7791~-25-5]
VARIABLES: PREPARED BY:

W. Gerrard.

EXPERIMENTAL VALUES: 760 mmHg = 1 atm = 101.325 kPa.
T/K Weight of SO, *Mole ratio *Mole fraction
/L g of comp.(2) S0, /Comp. (2) %50,
273.15 0.323 0.681 0.405

*Calculated by compiler.

Pressure of SO, stated to be 725 mmHg.

1 Volume of sulfuryl chloride absorbed
187 volumes of SO,

AUXILIARY INFORMATION

——

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

The gas was passed into a weighed 1. Probably of satisfactory purity.
amount of sulfuryl chloride in a
thin~walled test-tube fitted with 2. Probably of satisfactory purity.
a rubber stopper carrying an inlet, The paper gave details on the
and an outlet tube. The test tube preparation of sulfuryl chloride.
was cooled in melting snow. The
amount of gas absorbed was determin-
ed by weighing.

ESTIMATED ERROR:

REFERENCES:
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Sulfur Dioxide Solubilities

COMPONENTS :
(1) Sulfur dioxide; S0,; [7446-09-5]

(2) Lithium tetrachloro aluminate(l-);
AlCly.Li; [14024-11-4]

(3) Thionyl chloride; S0CL,:
[7719-09-7]

ORIGINAL MEASUREMENTS:

Domeniconi, M.; Klinedinst, K.;
Marincic, N.; Schlaikjer, C.;
Staniewicz, R.; Swette, L.

ONR Contract # N00014~76-C-0524
Interim Report Jan. 1976 - Oct. 1977.

—

VARIABLES:

T/K:
P:

273 - 333
Atmospheric

PREPARED BY:
H. L. Clever

EXPERIMENTAL VALUES:

a 1.8 mole LiAlCl, dm~3 solution

between 273 and 3

i3

+

1n xsoz =[(2.417 0.184)

The authors imply that they also
dioxide in pure thionyl chloride.

Figure 10 of the report compares
1/T and Figure 11 compares the mo
pure thionyl chloride and in the
solubility units the solubility
near 288 K. At lower temperatures
pure thionyl chloride than in the

solvent.

In the original report the equati
as 0.863 instead of 9.863.

Fifteen measurements of the solubility of sulfur dioxide, SO

K. The mole fraction solubility values are shown
on a graph (Figure 10 of the report). The data are not tabulated,
but they were fitted to the following equation by the authors.

The equation can be used to calculate the mole fraction solubility
of sulfur dioxide at a partial pressure of 1 atm between temperatures
of 273 and 333 K in 1.8 molar LiAlCl, in 50C1,.

nor an eguation. They do show what may be a smoothed curve for the
sulfur dioxide solubility in thionyl chloride. (Figure 10 of report).

the sulfur dioxide is more soluble in the solution than in the pure

, in
in thionyl chloride were maae

+

x 1031/T - (9.863 * 0.613)

measured the solubility of sulfur
However, they give neither data

the 1n mole fraction solubility vs.
lar solubility vs. temperature in
1.8 M LiAlCl, solution. In both
appears to be egual at a temperature
sulfur dioxide is more soluble in
1.8 M LiAlCl, solution, above 288K

on intercept is given erroneously

AUXILIARY

INFORMATION

METHOD /APPARATUS /PROCEDURE :

The sulfur dioxide was determined
gravimetrically. A special Erlenmeyer
flask fitted with a side arm bubbler
was dried and weighed. The solvent
was added and the flask weighed again
The flask was placed in either an oil
or a water bath. A glass wool-packed
water-jacketed condenser was attached
to the flask. The sulfur dioxide was
bubbled in until saturation. The
flask was weighed. Dry argon was bubb
bubbled through the solution as it
was heated to reflux,thus driving off
the previously dissolved S0,. The
flask was again weighed.

The authors do not explain their
reason for weighing the SO, gain on
saturation, and the weight loss on
degassing. It is not clear whether
this is a check on the measurement,
or the degassing procedure for the
next determination at another temper-
ature.

SOURCE AND PURITY OF MATERIALS:
(1)

(2)
(3)

Sulfur dioxide.
Lithium tetrachloroaluminate (1-).
Thionyl chloride. Source not

given. Distilled twice before
use.

ESTIMATED ERROR:

§X1/X) = 0.20

(Compiler)

REFERENCES:
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COMPONENTS ; ORIGINAL MEASUREMENTS:

(1) sulfur dioxide; Soz;[7446—09—5] Driscoll, J. R.; Brummer, S. B.;

Gudrais, P.; Holleck, G. L.;

(2) Lithium tetrachloro aluminate(l-);| Toland, D. E.; Turchan, M. J.
AlCl,.Li; [14024-11-41]

Report ECOM-74-0030-~F

(3) Thionyl chloride; SOCly,; March 1978
[7719-09-71
VARIABLES : PREPARED BY:
T/K: 273 , 298 H. L. Clever

P: atmosphere

EXPERIMENTAL VALUES:

T/K Mol Fraction Molarity
X3 mol SO,
dm~3 solution®

Thionyl chloride; SOCly; 7719-09-7
273 0.465 8.0
298 0.160 2.3

Lithium tetrachloro_aluminate(l-) + thionyl chloride;
1.5 mol LiAlCl, dm™~ solution

273 >0.498 8.4
0.512 8.7
298 0.192 2.7
0.187 2.6

8 The mole fraction values were calculated directly from the weights
of the components in the saturated solutions. The molarities were
calculated assuming a solution density of 1.60 g cm °. The solution
densities were calculated from p(solution) = p(SOz)‘x(SOZ) +
p(solvent) -z (soclvent). All of the calculated densities were within
+0.03 of 1.60 g cm™°. The 1.60 value was chosen to calculate all of
the molarity values.

The present values confirm the authors earlier values by gas chromato-
graphy. They are much greater than values reported by Spandau and Brunneck
(1) . The present results are in substantial agreement of those of
Domeniccui et al. (2).

AUXILIARY INFORMATION

b——

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

The solubility was determined gravi- {(1) Sulfur dioxide. Matheson Co., Inc.
metrically. The sufur dioxide gas Anhydrous, minimum purity 99.98
cylinder was connected to three gas per cent.

bubblers joined in series. The first

bubbler contained glass wool, the (2) Lithium tetrachloro aluminate(l-).
second bubbler contained a weighed Source and purity not given.

portion of the solvent, and the third
bubbler contained concentrated HZSO4. (3) Thionyl chloride. Eastman Co.
The third bubbler both isolated the Number 246, used as received.
Ssystem from the atmosphere, and acted
as a flow monitor. The flow of SO

was set to minimize thionyl chloride
loss by allowing little or no exit ESTIMATED ERROR:

bubbling. Bubbling was continued until

there was no more weight gain. 8X1/X3 = 0.03 - 0.05
(Compiler)

The sample bubbler was maintained at
25 OC in air or at 0 ©C in a ice bath

REFERENCES:

1. Spandau, H.; Brunneck, E.
Z.Anorg.Allgem.Chem. 1952,270,201.

2. bomeniccui,M.;Kliaedinst,K.;Marin~
cic,N.;Schlaikjer,C.;Staniewicz,R.;
Swette, L.
Interim Report, Jan.l1976-Oct. 1977,

L. ONR Contract # N00014-76-C-0524.
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Sulfur Dioxide Solubilities

COMPONENTS : ORIGINAL MEASUREMENTS:
1. Sulfur dioxide; S0,; [7446-09-5] Venable, C.S5.; Fuwa, T.
Ind. Eng. Chem. 1922, 14, 139-142.
2. Rubber.
VARIABLES: PREPARED BY:

W. Gerrard

EXPERIMENTAL VALUES:

At 293-295 K, S = 1950.
barometric one.

follows:

Equivalent mole ratio SO,/CsHg =

%50, 0.075.

273.15 K and 1 atm.);

The xSOz

The data were expressed as quantity of
gas (273.15K, 1 atm) absorbed by 100 cm

The pressure appears to be the prevailing

The compiler assumes that the isoprene unit, CsHg, may be taken
to calculate an equivalent mole ratio (and hence mole fraction) as

(19.50/21868) x (68/0.75)= 0.0808;

The gram mole volume of sulfur dioxide is taken to be 21868 cm?® at
0.75 is the assumed density of the rubber.

value of 0.075 obtained in this way fits the value for
the pure hydrocarbons, Cs; onwards, obtained by Makranczy et al. (1).

as measured as § = cm®

of rubber.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

The rubber was held under high
vacuum for 48 hours. A weighed
amount of the degassed rubber,

as thin strips, was left in
contact with the gas until equil-
ibrium had been attained, as
indicated by the constancy of
pressure in the bulb. The gas

was remcved by a pump and measured
over mercury. Temperature control
was by a large bath of water.

SOURCE AND PURITY OF MATERIALS:

1. Dried over phosphorus
pentoxide. From a cylinder.

ESTIMATED ERROR:

—

REFERENCES :
1. Makranczy, J.; Magyery-Balog, K.:
Rusz, L.; Patyi, L.

Hung. J. Ind. Chem. 1976, 4, 269.
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COMPONENTS : EVALUATOR:

1. Chlorine; Cl,; [7782-50-5] Rubin Battino,

. _ Department of Chemistry,
2. Water; H,0; [7732-18-5] Wright State University,

Dayton, Ohio 45435, U.S.A.

July 1981

CRITICAL EVALUATION:

The solubility of chlorine in pure water is complicated by two fac-
tors: (a) it reacts chemically with the water hydrolyzing to form Cl~ and
HC1l0; and (b) at relatively low pressures {(near atmospheric) it forms a
hydrate (Cl,.8H,0) which separates out. The hydrolysis has been studied
in great detail by Yakovkin (1) whose work was analyzed by Arkadiev (2).
Unfortunately, neither of these papers was available to the Evaluator at
the time of writing this critical evaluation. However, a summary of both
of these papers was provided by Adams and Edmonds (3). Formation of the
hydrate was specifically studied by Bakhuis Roozeboom (4) and Stackelberg
and Miiller (5).

There were a number of papers reporting on the solubility of chlorine
in water. We take these solubilities to be bulk solubilities, i.e., we
assume that all of the chlorine containing species present are present as
Cl, (aq). The work reported by Bunsen (6) and cited in other places was
apparently carried out by Schdnfeld (7) using a chemical method for deter-
mining the amount of dissolved chlorine. Roscoe (8) repeated Schonfeld's
work at one temperature while studying gaseous mixtures of chlorine and
hydrogen in agqueous solutions. Bakhuis Roozeboom (4) determined the
solubility of chlorine in water at three temperatures (and extrapolated to
two lower temperatures). Mellor (9) measured the solubility of chlorine
in water at one temperature by chemical means while studying hydrogen and
chlorine reactions. Winkler's results (10) are reported in the Inter-
national Critical Tables for a wide range of temperature (283-383 K).
Finally, Whitney and Vivian (1l1l) reported on solubilities they determined
while studying the hydrolysis constants of chlorine in water.

The solubility results fall into two main groups with that of Bakhuis
Roozeboom falling roughly in the middle. Roscoe, Mellor, and Bunsen/
Schonfeld's values are in quite good agreement with each other. Winkler,
Whitney and vivian, and Yakovkin's results (the latter as analyzed by
Arkadiev and by Adams and Edmonds) are in good agreement with each other,
but higher than the other group. The recommended values below were
calculated from Table 1 in Adams and Edmonds' paper (3). They should be
reliable to about 2 per cent. The mole fractions are calculated for
101.325 kPa partial pressure of the gas.

T/K 10%x, T/K 10°%x,
283.15 2.48 343.15 0.849
293.15 1.88 353.15 0.784
303.15 1.50 363.15 0.737
313.15 1.23 373.15 0.697
323.15 1.06 383.15 0.668
333.15 0.939

(cont.)
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COMPONENTS :
1. Chlorine; Cl,; [7782-50~5]

2. Water; H,0; [7732-18-5]

EVALUATOR:

Rubin Battino,

Department of Chemistry,
Wright State University,
Dayton, Ohio 45435, U.S.A.

July 1981

CRITICAL EVALUATION:

References:

1. Yakovkin, A. J. Russ. Phys.-Chem,

2. Arkadiev, V. J, Russ., Phys.-Chem.

1900, 32, 673.

1918, 50, 205.

3. Adams, F. W.; Edmonds, R. G. Ind. Eng. Chem. 1937, 29, 447-50.

4. Bakhuis Roozeboom, H. W. Reel. Trqv., Chim. Pays-Bas 1884, 3, 59-72.

5. Stackelberg, von M.; Miller, H.

R. Z, Elektrochem. 1954, 58, 25-39.

6. Bunsen, R. Phil. Mag. 1855, 9, 181-201.

7. Schonfeld, M. Ann. 1855, 93, 26.

8. Roscoe, H. E. J. Chem. Soe. 1856, 8, 14-26.

9. Mellor, W. J. Chem, Soe. 1901, 79, 216-38.

10. Winkler, L. W. Mathematikat es Termeszettudomanyi Ertesito

Budapest 1907, 25, 86.

11. Whitney, R. P.; Vivian, J. E. Ind. Eng. Chem, 1941, 33, 741-4;

Tech, Agsoe. Papers 1941, 24, 435-6; Paper Trade J. 1941,

113, 31-2. (Note that the last two papers are essentially

identical.)
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COMPONENTS ¢ , ORIGINAL MEASUREMENTS:
1. Chlorine; <Cl,; [7782-50-5] Bunsen, R.
Prnil, Mag.
2. Water; H,0; [7732~18-5] 1855, 9, 181-201.
VARIABLES : PREPARED BY:
T/K = 283-313 R. Battino

EXPERIMENTAL VALUES:

t/°c /K 103z, 2P 12 odent (sTP) cm™? atm™!
10 283 2.074 2.680 2.5852
11 284 2.039 2.644 2.5413
12 285 2.005 2.607 2.4977
13 286 1.970 2.571 2.5453
14 287 1.936 2.535 2.4111
15 288 1.901 2.498 2.3681
16 289 1.867 2.462 2.3253
17 290 1.834 2.425 2.2828
18 291 1.800 2.388 2.2405
19 292 1.767 2.351 2.1984
20 293 1.733 2.314 2.1565
21 294 1.700 2.277 2.1148
22 295 1.667 2.240 2.0734
23 296 1.635 2.203 2.0322
24 297 1.602 2.166 1.9912
25 298 1.570 2.129 1.9504
26 299 1.538 2.092 1.9099
27 300 1.506 2.054 1.8695
28 301 1.474 2.017 1.8295
29 302 1.442 1.979 1.7895
30 303 1.411 1.942 1.7499
31 304 1.379 1.905 1.7104
32 305 1.348 1.867 1.6712
33 306 1.317 1.829 1.6322

(cont.)

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE :

These data are values reported in
several places as having been deter-
mined by a chemical method by

M. Schoénfeld (1) of Dusseldorf.

SOURCE AND PURITY OF MATERIALS:

No details given.

ESTIMATED ERROR:

§a/0. = *0.02 (compiler's estimate).
REFERENCES:
1. Schonfeld, M.
Annalen

1855, 93, 26.

e .y
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COMPONENTS:

2. Water;

1. Chlorine;

H,0

Clz; [7782-50-5]

; [7732-18-5]

ORIGINAL MEASUREMENTS:

Bunsen,

R.

Pnil. Mag.
1855, 9, 181-201.

EXPERIMENTAL VALUES:

Ostwald coefficient.

d Bunsen coefficient.

t/°C /K 103z, 2P 12¢ o%cm® (sTP) cm™? atm™!

34 307 1.286 1.792 1.5934
35 308 1.256 1.754 1.5550
36 309 1.225 1.716 1.5166
37 310 1.195 1.679 1.4785
38 311 1.165 1l.641 1.4406
39 312 1.135 1.603 1.4029
40 313 1.105 1.566 1.3655

2 calculated by compiler.

b Mole fraction solubility at 101.325 kPa partial

pressure of gas.
c
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D
COMPONENTS ORIGINAL MEASUREMENTS:

l. chlorine; cCl,; [7782-50-5] Roscoe, H. E.

d, Chem, Soe.

2. Water; H,0; [7732-18-5] 1856, 8, 14-26.
—_—

VARTABLES : PREPARED BY:

T/K = 287 R. Battino

EXPERIMENTAL VALUES:

a 3 a,b a,c d 3 -3 -1
t/°c /K 10°% =, L a /em?® (STP) em™ 3 atm
14.0 287.2 1.920 2.514 2.3911

8 calculated by compiler.
b Mole fraction solubility at 101.325 kPa partial
pressure of gas.
€ pstwald coefficient.
d Bunsen coefficient.
\

AUXILIARY INFORMATION

e —
METHOD /APPARATUS /PROCEDURE :

The amount of chlorine dissolved
appears to have been determined
Chemically using Schénfeld's method.

SOURCE AND PURITY OF MATERIALS:

1. From electrolysis of HC1
solutions.

ESTIMATED ERROR:

da/a = 20,02 (compiler's estimate).
REFERENCES :
1. Schénfeld, M.
Annalen

1855, 93, 26.




338

Chlorine Solubilities

Points interpolated by author.
presented as 1.07% Cl, (6 °C),
Cl, (12 °C) at a total pressure

0.95% Cl.

COMPONENTS : ORIGINAL MEASUREMENTS:
1. Chlorine; Cl,; [7782-50-5] Bakhuis Roozeboom, H. W.,
2. Water; H20; [7732-18-5] Reel. Trav. Chim. Pays-Bas
1884, 3, 59-72.
VARIABLES : PREPARED BY:
T/K = 273-285 R. Battino
EXPERIMENTAL VALUES:
t/°C 13 /K 10% £,2/P 12/¢ a4 8®
0 273 3.72 4.64 4.64 4.615
3 276 3.17 4.00 3.96 3.93
6 279 2.77 3.53 3.45 3.42
9 282 2.46 3.17 3.07 3.03
12 285 2.26 2.93 2.81 2.77
2 calculated by compiler.
b Mole fraction solubility at 101.325 kPa partial pressure of gas.
€ ostwald coefficient.
4 Bunsen coefficient. Units of cm3{STP) cm~® atm™!.
€ solubility coefficient similar to Bunsen coefficient but at
1 atm total pressure. o =8 x 760/(760 - PHZO).
£

The original values are
(9 °Cc), and 0.87%
of 1 atm.

AUXILIARY

INFORMATION

METHOD /APPARATUS /PROCEDURE :

The author was investigating the
hydrate formed between chlorine

and water and incidentally deter-
mined the solubility of chlorine

9 and 12 °C at a total
The B values

in water at 6,
pressure of 1 atm.
given above are those appearing in
the International Critical Tables
(1).

SOURCE AND PURITY OF MATERIALS:

ESTIMATED ERROR:

REFERENCES

1. International Critical Tables,
Vol. III, p.256.
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COMPONENTS : ORIGINAL MEASUREMENTS:

1. Chlorine; Cl,; [7782-50-5] Mellor, W.

J, Chem., Soe.
2. Water; H,0; [7732-18-5] 1901, 79, 216-38.
VARIABLES : PREPARED BY:
T/K = 294.2 R. Battino

EXPERIMENTAL VALUES:

t/°c T2 /K 10° xla’b 12r¢ ad/cm3 (STP) em™?® atm™!
21.0 294.2 1.701 2.278 2.1157

8 calculated by compiler.

b Mole fraction solubility at 101.325 kPa partial
pressure of gas.

€ ostwald coefficient.

Bunsen coefficient.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Chlorine bubbled through solution.
Amount determined by reaction with
pPotassium iodide and titration of

iodine with sodium thiosulfate
soln.,

1. Prepared by reaction of hydro-

chloric acid with chromic acid.

ESTIMATED ERROR:
§T/K = +0.2; 6o/a = +0.02

(compiler's estimate).

REFERENCES :
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COMPONENTS :
1. Chlorine; Cl,; [7782-50-5]
2, Water; H,0; [7732-18-5]

ORIGINAL MEASUREMENTS:

Winkler, L. W.

Mathematikai es Termeszettudomanyi
Ertesitd, Budapest

1907, 25, 86.
Critical Tables, Vol. III, p.256)

(International

VARIABLES: PREPARED BY:
T/K = 283-373 R. Battino
EXPERIMENTAL VALUES:
t/°cC /K 103 £,2/P 12:C o2rd g®
10 283 2.556 3.304 3.187 3.148
11 284 2.476 3.211 3.087 3.047
12 285 2.399 3.112 2.991 2.950
13 286 2.326 3.037 2.899 2,856
14 287 2.256 2.955 2.811 2.767
15 288 2.188 2.876 2.726 2.680
16 289 2.123 2.799 2.644 2,597
17 290 2.061 2.726 2.566 2.517
18 291 2.009 2,655 2.491 2.440
19 292 1.944 2.588 2.420 2.368
20 293 1.891 2.525 2.353 2.299
21 294 1.844 2.470 2.294 2.238
22 295 1.800 2.418 2.238 2.180
23 296 1.757 2,368 2.184 2.123
24 297 1l.716 2.320 2.133 2.070
25 298 1.677 2.275 2.084 2.019
26 299 l.641 2.232 2.038 1.970
27 300 1.605 2.190 1.993 1.923
28 301 1.573 2.153 1.953 1.880
29 302 1.543 2.118 1.915 1.839
30 303 1.514 2.084 1.878 1.799
35 308 1.374 1.920 1.702 1.608
(cont.)

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE

As the original article was not
available, the above values were
obtained from the compilation in

the International Critical Tables.

SOURCE AND PURITY OF MATERIALS:

ESTIMATED ERROR:

REFERENCES:
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COMPONENTS : ORIGINAL MEASUREMENTS:

1. Chlorine; Cl,; [7782-50-5] Winkler, L. W.

2. Water; H,0; [7732-18-5]

Mathematikai es Termeszettudomanyi
Ertesito, Budapest

1907, 25, 86. (International

Critical Tables, Vol. III, p.256)

t/°c 2 /L 10% £,2'P p1a:¢ o2rd g€
40 313 1.265 1.793 1.564 1.450
45 318 1.182 1.698 1.458 1.320
50 323 1.125 1.639 1.385 1.216
60 333 1.042 1.556 1.276 1.025
70 343 1.022 1.564 1.245 0.862
80 353 1.059f 1.657% 1.282%f 0.683%
90 363 1.052f 1.682f 1.265f 0.39f

Calculated by compiler.

Mole fraction solubility at 101.325 kPa partial pressure of gas.
Ostwald coefficient.

Bunsen coefficient in units of cm?® (STP) cm™?® atm™!.

Solubility coefficient similar to the Bunsen coefficient but
at 1 atm total pressure. o =B %X 760/(760 - PHZO)'

Doubtful points due to very high vapor pressure of water at
these temperatures.
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Chlorine; Cl,; [7782-50~5] Whitney, R.P.; Vivian, J.E.
2., Water; H,0; [7732-18-5] Ind. Eng. Chem. 1941,33,741-4
VARIABLES: PREPARED BY:
Temperature, pressure C.L. Young
EXPERIMENTAL VALUES:
T/K Partial Pressure Solugility + Mole fraction of
pclz/atm pclz/kPa g/10°g H,0 chlorine, xc12
283.2 0.0601 6.09 0.124 0.000315
0.0660 6.69 0.131 0.000333
0.155 15.7 0.228 0.000579
0.157 15.9 0.237 0.000602
0.292 29.6 0.368 0.000934
0.293 29.7 0.366 0.000929
0.498 50.5 0.541 0.001373
0.498 50.5 0.555 0.001408
288.2 0.0581 5.89 0.111 0.000282
0.0611 6.19 0.115 0.000292
0.140 14.2 0.195 0.000495
0.145 14.7 0.201 0.000510
0.291 29.5 0.330 0.000838
0.297 30.1 0.330 0.000838
0.488 49.4 0.477 0.00121
0.490 49.6 0.480 0.00128
0.951 96.4 0.825 0.00209
0.951 96.4 0.825 0.00209
293.2 0.0665 6.74 0.112 0.000284
0.1195 12.11 0.160 0.000406
0.260 26.3 0.262 0.000665
0.260 26.3 0.265 0.000673
0.487 49,3 0.415 0.00105

AUXTLIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Single pass flow apparatus. Chlorine
and nitrogen at a total pressure of
atmospheric pressure was bubbled
through water in an "equilibrium"
cell. After one hour samples of
saturated liquid analysed by adding
to excess potassium iodide and
titrating the liberated iodine with
sodium thiosulfate. Partial

pressure of chlorine varied by adjust-
ing proportion in nitrogen chlorine
mixture. Also see references (1)

SOURCE AND PURITY OF MATERIALS;
1. Purity 98.5 mole per cent.

2. Distilled.

and (2) (which are identical) for
additional calculations on this
system.

ESTIMATED ERROR:

§T/K = 20.05; 6xc12/xclz = %£0.02
(estimated by compiler)
REFERENCES ;
1. Whitney, R. P.; Vivian, J. E.

Tech. Assoc. Papers 1941, 24,
435-6.

2. Whitney, R. P.; Vivian, J. E.
Paper Trade J. 1941, 113, 31-2.
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COMPONENTS :

2. Water; H,0; [7732-18-5]

1. cChlorine; Cl,; [7782-50-5]

ORIGINAL MEASUREMENTS:
Whitney, R.P.; Vivian, J.E.

Ind. Eng. Chem. 1941,33,
741-4.

EXPERIMENTAL VALUES:

T/K Partial pressure Solubility+, Mole fraction of
pclz/atm pc12/kPa g/10%g H,0 chlorine,mCl2

293.2 0.490 49.6 0.422 0.00107
0.965 97.8 0.725 0.00184

298.2 0.0621 6.29 0.104 0.000264
0.0655 6.64 0.106 0.000269
0.104 10.5 0.139 0.000353
0.109 11.0 0.143 0.000363
0.174 17.6 0.189 0.000480
0.270 27.4 0.246 0.000625
0.551 55.8 0.391 0.000992
0.589 59.7 0.418 0.00106
0.961 97.4 0.628 0.00159

T/K 10% z,

283.2 26.25

288.2 22.11

293.2 19.20

298.2 16.19

a Extrapolated values at 101.325 kPa partial pressure of gas
calculated by compiler from a least squares smoothing of
the data at each temperature.

SDC - 1y
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COMPONENTS: EVALUATOR:

1. Chlorine; Cl,; [7782-50-5] Colin L. Young,
School of Chemistry,

2. Water; H,0; [7732-18~5] University of Melbourne,
Parkville, Victoria 3052,

3. Hydrochloric acid; HCI; Australia.

[7647-01-0] March 1982
EVALUATION:

Much of the solubility data for chlorine in agueous hydrochloric acid
solutions has been determined in order to study the various chemical
eqguilibria established in solution. Jakowkin (Yakovkin) (1) found that
the solubility of chlorine in water was decreased by small additions of
hydrogen chloride, but is increased by larger additions. Other early
investigations were those of Roscoe (2), Berthelot (3) and Goodwin (4).
None of these workers data are considered accurate enough for inclusion
in the compiled tables. The early data of Mellor (5) are compiled but
are classified as doubtful. The data of Hine and Inuta (6) are classified
as tentative but are considered inferior to the data of Sherrill and Izard
(7), (8) but because of the different temperatures employed, the two sets
of data are not directly comparable.

References

1. Jakowkin, A. A.
Z. physik. Chem., 1899, 29, 613.

2, Roscoe, H. E.
J. Chem., Soe., 1956, 8, 1l4.

3. Berthelot, M.
Ann. Chim. Phys., 1881, 22, 462 and Compt. rend., 1880, 91, 194.

4, Goodwin, W. L.
Trans. Roy. Soe. Edin., 1882, 30, 597 or Ber., 1882, 15, 3039.

5. Mellor, W.
J. Chem., Soe., 1901, 79, 216.

6. Hine, F.; Inuta, S.
Bull, Chem. Soe. Japan, 1968, 41, 71.

7. Sherrill, M. S.; 1Izard, E. F.
J. Am. Chem. Soe., 1928, 50, 1l665.

8. Sherrill, M. S.; Izard, E. F.
J. Am. Chem. Soe., 1931, 53, l667.
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COMPONENTS :
1. Chlorine; <Cl,; [7782~50-5]
2. Water; H,0; [7732-18-5]

3. Hydrochloric acid; HCIl;

ORIGINAI, MEASUREMENTS:
Mellor, W.
J. Chem. Soec.

1901, 79, 216.

[7647-01-0)
VARIABLES: PREPARED BY:
C. L. Young
EXPERIMENTAL VALUES:
Conc. of Conc. of
HCl cl, + Bunsen Ostwald

o . o
t/°C T/K /g dm~? p/mmHg p/kPa /g dm™? Coeff;c1ent Coefficient
21.0 294.2 313.401 761 101.5 12.03 3.5492 3.8224
21.0 294.,2 282.060 761 101.5 11.87 3.3278 3.5859
21.0 294.2 250.720 759 101.2 10.68 3.1272 3.3677
21.0 294.2 219.380 759 101.2 9.93 2.9243 3.1312
20.2 293.4 188.040 761 101.5 9.23 2.7020 2.9117
20.2 293.4 156.700 761 101.5 8.58 2.5095 2.7043
20.5 293.7 125.360 761 101.5 7.76 2.2711 2.4473
20.5 293.7 94.020 760 101.3 7.19 2.1044 2.2677
20.0 293.2 62.680 760 101.3 6.38 1.8682 2.0131.
21.0 294.2 31.340 762 101.6 5.81 1.6736 1.8033
21.0 294.2 15.670 759 101.2 5.10 1.4933 1.6092
21.0 294,2 12.540 759 101.2 4,85 1.4200 1.5292
21.0 294.,2 9.402 760 101.3 4.76 1.3942 1.5013
20.0 293.2 6.248 760 101.3 4,94 1.4483 1.5607
21.0 294.2 3.134 760 101.3 5.30 1.5496 1.6698
21.0 294.2 0.00 760 101.3 7.23 2.1157 2.2799

¥ volume measured after saturation with chlorine.

P——

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE ;

Chlorine bubbled through solution.
Amount determined by reaction with
potassium iodide and titration of
iodine with sodium thiosulfate
solution.

SOURCE AND PURITY OF MATERIALS:

No details given.

ESTIMATED ERROR:

(compiler's estimate).

§T/K = #0.2; 68a/o = 20.02°

REFERENCES ;
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Chlorine; Cl,; [7782-50-~5] Sherrill, M. S.; Izard, E. F.
2. Water; H,0; [7732-18-5] J. Am, Chem., Soec.
3. Pyvdrochloric acid; HCL; 1928, 50, 1665-1675 and
[7647-01~0] J. Am., Chem. Soc.
1931, 53, 1667-1674.
VARIABLES : PREPARED BY:
Concentration of acid C. L. Young
EXPERIMENTAL VALUES:
Concentration Concentration Mole fraction
T/K of acid of chlorine of chlorine,
/mol kg~! (H,0) /mol kg~! (H,0) ey,
298.15 0.000 0.0923 0.001660
0.010 0.08264 0.001486
0.100 0.06394 0.001146
0.200 0.0619 0.00111
0.496 0.0630 0.00112
1.019 0.0665 0.00118
1.991 0.0737 0.00128
2.990 0.0824 0.00141
3.989 0.0914 0.00153
* 4,903 0.0978 0.00162
5.180 0.1004 0.00165
* 7.016 0.1150 0.00184
* 8,163 0.1219 0.00191
* 8,854 0.1281 0.00199
* 9,805 0.1326 0.00203

§

at a partial pressure of chlorine of 101.3 kPa.

*
taken from earlier reference at a partial pressure of

chlorine of 101.3 kPa.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

chlorine bubbled through solution.
Absorption train painted black to
prevent decomposition of chlorine
by light.
sample was analysed the saturated

Before the liquid

solution was allowed to equilibrate
for at least 3 hours without
chlorine being bubbled through.
Amount of chlorine determined by
reaction with potassium iodide and
titrating liberated iodine with
sodium thiosulfate.

SOURCE AND PURITY OF MATERIALS:

1. Chlorine prepared by action of
hydrochloric acid on chromic

acid.

ESTIMATED ERROR:
ST/K = £0.01; 5xc12 = +2%
(estimated by compiler).

REFERENCES:
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Chlorine; <Cl,; [7782-50-5] Hine, F.; Inuta, S.
2. Water; H,0; [7732-18-5] Bull. Chem. Soc. Japan
3. Hydrochleoric acid; HC1; 1968, 41, 71-75.

[7647-01-0]

VARIABLES: PREPARED BY:

Temperature, pressure, concentration C. L. Young
of component 3

EXPERIMENTAL VALUES:

These workers presented data in graphical form for the solubility
of chlorine at partial pressures up to 10° Pa in hydrochloric acid of
concentrations in the range 2 to 10 moles per litre at temperatures
between 30 to 90 °C. They proposed the following smoothing equation
for the solubility of chlorine

S = (aC + B)p oo (1)
where p is the pressure in units of atmosphere. C is the concentration

of hydrogen chloride in molality or g dm™3. o and B were functions of
temperature and when C was expressed in g dm~?3

log ¢ = =-1.21 x 107 t =~ 1.603
—~1+21
and g = 2.14 x 10% t
where t = Temperature in °C.

The constants for equation (1) are given below.

(cont.)

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Flow system similar to that used by
Whitney and vivian (1). Chlorine
and nitrogen mixture of known
composition and pressure bubbled No details given.
through acid of known composition.
After one hour, samples of saturated
liquid analysed by adding to excess

potassium iodide and titrating the

liberated iodine with sodium thio- ESTIMATED ERROR:
sulfate. Partial pressure of
chlorine varied by adjusting pro-
portion in nitrogen chlorine

mixture. REFERENCES :

1. whitney, R. P.; Vivian, J. E.
Ind. Eng. Chem.
1941, 33, 741.
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COMPONENTS: ORIGINAL MEASUREMENTS:

1. Chlorine; Cl,; [7782-50-5] Hine, F.; S.

2. Water; H,0; [7732-18-5] Bull. Chem. Japan

3. Hydrochloric acid; HC1; 1968, 41, 71-75.

[7647-01-0]
EXPERIMENTAL VALUES:
o g

t/°C (K/T) x 10° a(t) x 10° a(*) x 102 B(§) x 102 B(#)
30 3.300 6.57 1.08 4,85 3.42
40 3.195 5.11 0.844 3.49 2.46
50 3.096 3.65 0.592 2.72 1.92
70 2.915 2.20 0.350 1.76 1.22
90 2.755 1.38 0.204 1.32 0.916

B/ (mole Cl, per 1000 gm solvent/atm)

B/(g Cl, per dm’ solvent/atm)

a/(g Cl, per dm® solvent)/(g HCl per dm’ solvent) (atm))

o/ (mole Cl, per 1000 gm solvent)/(mole HCl per 1000 gm solvent)
(atm))
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COMPONENTS : EVALUATOR:
1. Chlorine; Cl,; [7782-50-5] Colin L. Young,

2. Electrolyte solutions Parkville, Victoria 3052,

School of Chemistry,
University of Melbourne,

Australia.
June 1981.

1.

lo.

CRITICAL EVALUATION:

solubility of chlorine in agueous solutions but the data are, in general,
presented in a graphical form or the work was presented in journals which

are not readily available. In many cases the information was presented
in an ambiguous manner and the meaning of the tables and graphs was not
clear.

by Semchenko et al. (1), Loseva et al. (2), Levchenko and Karapysh (3)
and Semchenko and Karapysh (4). In reference (1) a graph of solubility
(g dm™%) versus chlorine pressure was given.

chlorine in hydrochloric acid. The data were presented only in graphical
form.

chlorine in agueous solutions of lithium chloride, sodium chloride and of
potassium chloride. The results were presented in graphical form. A-
table was given in the paper but the values do not agree, even approxi-
mately, with the data presented in the graphs.

agqueous sodium chloride solution. Blaznina et al. (8) studied the solu-
bility of chlorine in aqueous barium chloride at concentrations in the
range 0.1 to 3.0 mol dm~® and temperatures in the range 10 to 50 °C.
Karapysh and Semchenko (9) studied the solubility of chlorine in aqueous
solutions of lithium chloride, strontium chloride and barium chloride.
Karapysh and Semchenko (10) also studied the solubility of chlorine in
aqueous solutions of lithium and sodium perchlorates. The papers (7) to
(10) could not be obtained by us despite considerable effort.

References

S

Note on the data of Karapysh and coworkers

Karapysh and coworkers have made fairly extensive studies of the

The solubility of chlorine in perchloric acid has been investigated

In a later paper Smirnov et al. (5) presented the solubility of

Smirnov and Aliev (6) presented results for the solubility of

Aliev et al. (7) studied the solubility of chlorine in water and in

Semchenko, D. P.; Smirnov, V. A.; Aliev, Z. M.; Karapysh, V. V.
Zh, Fiz. Khim. 1974, 48, 1002; Russ. J. Phys. Chem. 1974, 48,
580-581.

Loseva, G. K.; Semchenko, D. P.; Il'in, K. G. Tr. Novocherk. Politekh.
Inst. 1969, 197, 37.

Levchenko, V. M.; Karapysh, V. V. Gidrokhim. Mater. 1969, 51, 153.

Semchenko, D. P.; Karapysh, V. V. Tr. Novocherk. Politekh. Inst.
1956, 48, 19.

Smirnov, V. A.; Aliev, 2. M.; Karapysh, V. V.; Gurchin, I. I.

Zh, Fiz. Kwhim. 1974, 48, 1241; Russ. J. Phys. Chem. 1974, 48, 720.
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1959, 65, 1ll.
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COMPONENTS :

1. Chlorine; Cl,; [7782~50-5]}
2. Water; H,0; [7732-18-5]
3. Sulfuric acid; H,S804;

ORIGINAL MEASUREMENTS:

J. Am. Chem. Soc.

Sherrill, M. S.; Izard, E. F.

[7664-93-9] 1931, 53, 1667-1674.
VARIABLES: PREPARED BY:
Concentration of acid C. L, Young
EXPERIMENTAL VALUES:
Mole fraction
Conc. of salt Conc. of chlorine of chlorine
T/K /mol kg~! (H;0) /mol kg~! (H,0) o1,
298.15 0.0000 0.0923 0.001660
0.4995 0.06272 0.001119
1.0240 0.05617 0.000993
1.9686 0.04973 0.000865
3.0090 0.04550 0.000777
3.9934 0.04278 0.000718
4,9901 0.04066 0.000672

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Chlorine bubbled through solution.
Absorption train painted black to
prevent decomposition of chlorine 1. Chlorine prepared by action of
by light. Before the liquid sample hydrochloric acid on chromic
was analysed the saturated solution acid.

was allowed to equilibrate for at
least 3 hours without chlorine being

bubbled through. Amount of chlorine

ESTIMATED ERROR:
§T/K = +0.01;

determined by reaction with potassium
iodide and titrating liberated
iodine with sodium thiosulfate.

chlz = +2%

(estimated by compiler).

REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Chlorine; Cl,; [7782-50-5] Sherrill, M. S.; 1Izard, E. F.
2. Water; H,0; [7732-18-5] J. Am. Chem. Soe.
3. Barium chloride; BaCl,;

{10361-37-2]

1931, 53, 1667-1674.

VARIABLES: PREPARED BY:
Concentration of salt C. L. Young
EXPERIMENTAL VALUES:
Mole fraction
Conc. of salt Conc. of chlorine of chlorine
T/K /mol k™! (H,0) /mol kg~! (H,0) o1,
298.15 0.000 0.0923 0.001660
0.330 0.06216 0.001112
0.667 0.05494 0.000977
1.000 0.04924 0.000871
1.333 0.04468 0.000785
=
AUXILIARY INFORMATION
P ——

METHOD /APPARATUS /PROCEDURE :

Chlorine bubbled through solution.
Absorption train painted black to
Prevent decomposition of chlorine

by light. Before the liquid sample
was analysed the saturated solution
was allowed to equilibrate for at
least 3 hours without chlorine being
bubbled through. Amount of
chlorine determined by reaction with
bPotassium iodide and titrating
liberated iodine with sodium
thiosulfate.

SOURCE AND PURITY OF MATERIALS:

1. Chlorine prepared by action of
hydrochloric acid on chromic
acid.

ESTIMATED ERROR:

§T/K = 0,01; 2%

5xClz =
(estimated by compiler).

REFERENCES ;
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Chlorine Solubilities

COMPONENTS ¢ ORIGINAL MEASUREMENTS:
1. Chlorine; Cl,; [7782-50-5] sherrill, M. S.; Izard, E. F.
2. Water; H,0; [7732-18-5] J. Am. Chem. Soc.
3. Sodium chloride; NaCl;
[7647-14=5] 1931, 53, 1667-1674.
VARIABLES: PREPARED BY:

Concentration of salt

C. L. Young

EXPERIMENTAL VALUES:

Mole fraction

T/K Conc. of salt Conc. of chlorine of chlorine
/mol kg~! (H,0) /mol kg~=! (H,0) ¥e1,

298.15 0.000 0.0923 0.001660
0.501 0.06575 0.001183
0.998 0.05795 0.001025
2.991 0.0416l 0.000711
3.989 0.03601 0.000605
4,989 0.03087 0.000510

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE:

Chlorine bubbled through solution.
Absorption train painted black to
prevent decomposition of chlorine
by light.
was analysed the saturated solution

Before the liquid sample

was allowed to equilibrate for at
least 3 hours without chlorine
being bubbled through. Amount of
chlorine determined by reaction
with potassium iodide and titrating
liberated iodine with sodium
thiosulfate.

SOURCE AND PURITY OF MATERIALS:

1. Chlorine prepared by action
of hydrochloric acid on
chromic acid.

ESTIMATED ERROR:

§T/K = *0.01; 2%

5xC12
(estimated by compiler).

REFERENCES ;
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353

Concentration of salt

COMPONENTS : ORIGINAL MEASUREMENTS:
1. Chlorine; Cl,; [7782-50-5] Sherrill, M. S.; Izard, E. F.
2. Water; H,0; [7732-18-5] 7. Am. Chem. Soe
3. Potassium chloride; KCI1;
[7447-40-7] 1931, 53, 1l667-1674.
VARIABLES: PREPARED BY:

C. L. Young

EXPERIMENTAL VALUES:

Mole fraction

Chlorine bubbled through solution.
Absorption train painted black to
bPrevent decomposition of chlorine
by light.
was analysed the saturated solution

Before the liquid sample

was allowed to equilibrate for at
least 3 hours without chlorine
being bubbled through. Amount of
Chlorine determined by reaction
with potassium iodide and titrating
liberated iodine with sodium
thiosulfate.

L

Conc. of salt Conc. of chlorine of chlorine
T/K /mol kg~! (H,0) /mol kg~! (H;0) Ze1,
298.15 0.000 0.0923 0.001660
0.500 0.06610 0.001179
1.000 0.06109 0.001080
2.013 0.05388 0.000936
3.014 0.04865 0.000831
3.913 0.04724 0.000794
AUXILIARY INFORMATION
METHOD/APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

1. Chlorine prepared by action
of hydrochloric acid on
chromic acid.

ESTIMATED ERROR:

§T/K = £0.01; = 2%

6xc12
{(estimated by compiler).

REFERENCES:
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COMPONENTS : EVALUATOR:

P. G. T. Fogg,

Department of Chemistry,
Polytechnic of North London,
Holloway,

London, U.K.

September 1980

1. Chlorine; Cl,; [7782~50-5]

2. Organic liquids

CRITICAL EVALUATION:

It is not possible, in general, to judge between the merits of
different apparatus from the information which has been given by authors.
In the descriptions of technique it has not always been clearly stated or
implied whether or not allowance has been made for the partial pressure
of the solvent in the calculation of the partial pressure of chlorine.

In the case of solvents which have low volatility at the temperature of
measurement such correction is of little importance. However, at a
temperature of about 50 K below the normal boiling point of a typical sol-
vent the partial vapor pressure of the solvent is about 0.08 atm and
appropriate correction becomes increasingly important for measurements at
higher temperatures. Uncertainty as to whether appropriate correction
has been made by authors leads to corresponding uncertainty in the sig-
nificance of the results which have been reported.

Where solubilities have been reported for a range of temperatures
and the partial pressure of chlorine equal to 1 atm or a sum of partial
pressures of chlorine and solvent equal to 1 atm, the evaluator has
carried out a least squares analysis to fit values of RTlnxCl to equa-
tions of the form: 2

—RTlnxC12 = a + bT

where To1, is the mole fraction solubility of chlorine at a temperature T.

In several cases solubilities were measured at an unstated barometric
pressure. Any differences between a standard atmosphere and barometric
pressure have been neglected for the purpose of general comparison of
results.

If AG°®, AH®° and AS° are defined as the change in Gibbs free energy,
enthalpy and entropy for the hypothetical process:

Cl, (1 atm) = Cl, (solution, xc12 = 1)

it follows that:

=g
Q)
[
R

—RTlnxc12

AH® = a
AS° = -b

provided that the solubility is measured at a partial pressure of chlorine
equal to 1 atm (1). Values of ¢ and b are given in table I.

In the cases where it appears to the evaluator that no allowance
has been made by the authors for the vapor pressure of a volatile solvent,
"corrected" solubility values have been determined. These "corrected"
solubilities have been calculated using published vapor pressure data (2).
It has been assumed that dissolution of chlorine lowers the partial vapor
pressure of the solvent in accordance with the relationship:

(1L - =

= -]
Psolvent P solvent Clz)

and that = 1 at
xclz (pCJ:2 atm) ma¥ be calculated from Tay, (pclz + Pgolvent
= 1 atm) by assuming that Toy, 18 directly proportional to Pci, over a

sma}l pressure range. This procedure, used by Hildebrand, is subject to
limitations (3), (4). .The "corrected" solubilities have been subjected
to least squares analysis and fitted to equations of the form:

—RTlnxC12(corrected) = a' +Db'T.
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COMPONENTS 3 EVALUATOR:

P. G. T. Fogg,

1. Chlorine; Cl,; [7782-50-5] Department of Chemistry,
Polytechnic of North London,
Holloway,

2., Organic liquids London, U.K.

September 1980

CRITICAL EVALUATION:

Values of a' and of b' are also given in table I. In view of the un-
certainties involved they are not necessarily better constants than values
of a and b.

Solubility measurements made at a single temperature have been
collected together in table II and values of z are given
where appropriate. Cl, (corrected)

The average value of g is -18935 J mol™!. The average is -17284
J mol~! if the "corrected" values, a', are taken into account. The
enthalpy of vaporization of liquid chlorine, calculated from the variation
of vapor pressure with temperature (2), is 19912 J mol~! at 298.16 K.
The average value of » is 80.10 J K™! mol™! or 74.43 J K™! mol™! if
"corrected" values of b' are taken into account. These values can be
compared with the value of AS° for the process:

Cl, (liquid) -+ Cl,(vapor; 1 atm) at 298.1l6 K.

The value of this entropy change, calculated by the evaluator from the

variation of vapor pressure of chlorine with temperature (2), is 83.68

J K~! mol™?. It follows that, on average, for the solvents under con-
sideration there is no great difference between the values of AG°, AH°,
and AS° for the hypothetical process:

Cl; (gas, 1 atm) =+ Cl,(solution, o1, T 1)
and the corresponding values for the process:
Cl;(gas, 1 atm) =+ Cl,(liquid).

Experimental measurements of solubilities of chlorine which have
led to values of a or a' and b or »' which differ appreciably from mean
values are not necessarily unreliable but ought to be used with caution.
Measurements which have given large standard deviations from the smoothing
equations should also be treated with similar caution.

Experimental values of xclz(l atm) as a function-of T for various

systems are shown in figs. 1 and 2. On these graphs are also plotted
reference lines corresponding to the equation:
— -
xClz - pClz/p Cl,

where p°c12 is the vapor pressure of liquid chlorine at temperature T.

As explained by Gerrard (4), comparison of experimental results with re-
ference lines can give an estimation of the reliability of the measurements,

Experimental curves showing the variation of the mole fraction
solubility of a gas as a function of temperature at constant pressure are
often similar in shape to the corresponding reference lines. Solvents
of similar structure usually show similar behavior relative to the
reference line for a particular gas.

The general considerations outlined above lead to the following
detailed observations on the results which have been reported:

Irichloromethanesulfenyl chloride

. values of a and b are large compared with average values. There
1s nothing unusual in the graph of xclz against T and the measurements

L~iii_ire classified as tentative.
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COMPONENTS ¢ EVALUATOR:
P. G. T. Fogg,
1. Chlorine; Cl,; [7782-50-5] Department of Chemistry,
Polytechnic of North London,
Holloway,
2. Organic liquids London, U.K.

September 1980

CRITICAL EVALUATION:
Carbon disulfide

Values of a and b are large compared with the average. "Corrected"
values, a' and b' are a little closer in line with the average.
"Uncorrected" values of Te1, become increasingly lower than corresponding

points on the reference line with increasing temperature. In contrast,
"corrected" values become increasingly higher than the reference line with
increasing temperature. The data of Raskina et al. (5) are classified as
tentative.

Tetrachloromethane

The solubilities of chlorine in this liquid are evaluated on
page 395.

Mixtures of tetrachloromethane, trichloromethanesulfenyl chloride
and carbon disulfide

The solubilities of chlorine in six mixtures of the three solvents
were measured by Raskina et al. (5). In the case of two of the mixtures
there is a discrepancy between solubilities given by the authors as mole
fractions and those given as weight fractions. It is not clear which
figures are erroneous.

Each mole fraction solubility, Ty, reported by the authors is

close to the sum of the solubilities, x'Clz’ in the separate portions of

the pure solvents which were used to make up the mixture. (Coef. corr.
0.8731; xclz/x'cl2 = 1.01 + 0.03.) The agreement between weight frac-

tion solubilities, wclz, given by the authors and the sum weight fraction

solubilities, w in separate portions of the pure liquid is not as

L
Cl,’
. 1 =
good. (Coef. corr. 0.3772; wclz/w c1, 0.97 £ 0.07.)
Tetrachloroethene

The standard deviation of"uncorrected"values of RTlnxClz is about

8%. Corrected values have a standard deviation of about 3%. Uncorrec-
ted values of g and » are above average whereas corrected values are

about average. A plot of uncorrected values of xClz crosses the re-

ference line, i.e., exhibits both positive and negative deviations from
Raoult's law. Corrected values of %ey, fall on a curve which approaches

but does not cross the reference line as the temperature is increased.
The "corrected" values are to be preferred (6).

1,1,2,2-Tetrachloroethane

Standard deviations of both"uncorrected"and"corrected"values of
RTlnzc), are about 6%. Corrected and uncorrected values of a and b are
clearly considerably smaller than in any other similar system. The
measurements (7) must therefore be considered doubtful.

Acetic acid

Values of a and b based on measurements by Kumar and Gehlawat (8)
are appreciably greater than mean values. A plot of "uncorrected" values
of xClz(l atm) against T is close to a straight line which would indicate

a very unusual temperature dependence of solubility. "Corrected" values
of solubility do not show such an unusual temperature dependence and are
deemed more reliable. Jones (9) measured solubilities at 289.2 K and
low pressures of chlorine. Extrapolation of these results to 1 atm gives
a value close to that obtained by extrapolating the results of Kumar and
Gehlawat (8) to 289.2 K by use of the "corrected" smoothing equation.
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COMPONENTS : EVALUATOR:

P. G. T. Fogg,

1. Chlorine; Cl,; [7782~50-5] Department of Chemistry,
Polytechnic of North London,
Holloway,

2. Organic liquids London, U.K.

September 1980

CRITICAL EVALUATION:

However, in view of uncertainty of the "correction" to Kumar and
Gehlawat (8) wvalues and the extrapolation from low pressure needed to
compare Jones (9) values, both sets of data are classified as doubtful.

1,1,2,3,4,4-Hexachloro-1,3-butadiene

The measurements of Kogan et al. (10) indicate that Zo1, is pro-
portional to Pci, in the range 408 mmHg to 974 mmHg at 303 K with
+ -
pClz/xClz equal to 4827 * 17 mmHg. Values of xclz(l atm) for tempera

tures in the range 253 K to 365 K are close to corresponding values for
tetrachloromethane and are classified as tentative.

Chlorobenzene

Values of a and b based on the measurements by Cervinka (11l) at
three temperatures are well below average and differ appreciably from
values based upon measurements by Krentsel et al. (12) and by Zetkin
et al. (13). However, with the exception of a measurement at 298 XK by
Cervinka (11) which appears to be erroneous and which distorts the pattern
of his results, solubilities reported by the different authors fall into
a consistent pattern. "Corrected" smoothing equation constants, a' and
b', from Zetkin's results agree more closely than "uncorrected" values
with the corresponding constants based upon the work of Krentsel et al.
(12). However, because of the low volatility of the solvent at the
temperature of measurement, such correction for the vapor pressure of the
solvent is of little significance. The following equation, based upon
"corrected" measurements by Zetkin et al. (13) and measurements by
Krentsel et al. (12), is recommended:

AG®/J mol”! = (-RTlnz, )/J mol~! = -19804 + 81.654T/K
2

std. dev. AG°/J mol™! = 154; Coef. corr. = 0,9951,

Benzene

There is appreciable disagreement between results over a range of
temperatures which have been published by different authors. Corres-
ponding values of a and p» are inconsistent. However "corrected" solu-
bilities based upon measurements by Zetkin et al. (13) are close to the
values based upon the results of Cervinka (11). To estimate solubilities
at 1 atm from the results given by Krivonos (14), it is assumed that
Bunsen coefficients are independent of the pressure at which they are
measured. This procedure may introduce considerable error and explain
why these solubilities are appreciably greater than those based upon the
work of Cervinka (11) and Zetkin et al. (13). Nevertheless, the
measurement at 1 atm and 293 K by Pozin and Opykhtina (15) is close to
the value based upon Krivonos' (14) work. The following equation is
based upon a combination of "corrected" measurements by Zetkin et aql. (13)
and measurements by Cervinka (14):

AG®/J mol™! =(-RTlnxC12)/J mol~! = -15043 + 66.633T/K
std. dev. AG°/J mol™! = 192; Coef. corr. = 0.9872.

Values of xClz measured by Pozin and Opykhtina (15) at 293 K for the

range 49 mmHg to 763 mmHg give a standard deviation of 9.6% when expressed
as a linear function of Pci,*

—




358 Chlorine Solubilities

COMPONENTS : EVALUATOR:

P. G. T. Fogg,

1. Chlorine; Cl,; [7782-50-5] Department of Chemistry,
Polytechnic of North London,
Holloway,

2. Organic liquids London, U.K.

September 1980

CRITICAL EVALUATION:

Mixtures of trifluoromethylbenzene and its ring substituted
chlorinated derivatives

Solubilities of chlorine in pure trifluoromethylbenzene and in
mixtures with chlorinated derivatives were measured by Ushakov et al. (16).
Solubilities increased with the proportion of chlorinated derivatives
present. In each case plots of o1, against T fall on a smooth curve

which tends to approach the reference line with increase in temperature.
Data for the smoothing equation:

-RTln:z:Cl2 = q + bT

are as follows:

Composition before passage a b Coef. (std. dev.)
of chlorine (wt-%) corr. /J mol-?
C7HsF3 C7H4CLF; C7H3Cl,Fs  /J mol™! /JK™'mol™} of RTlnzqy,

100 - - -22918 94.563 0.9972 184
84.84 15.16 - -20233 84.933 0.9982 105
58.29 39.47 2.24 -20851 86.514 0.9994 65
22.82 60.86 16.32 -16565 71.346 0.9989 70

The proportions of the different isomers having the same empirical formulae
were not determined.

Cyclohexane

Solubilities at three temperatures, 283 K, 293 K and 313 K, over a
range of pressures were measured by Tsiklis and Svetlova (17). In each
case a plot of T, vs. pC12 (T const.) is a curve which, when extrapolated,

cuts the reference line for constant temperature at values of x ranging

Ccl,

from about 0.1 to about 0.16. This behavior is unusual and the data ought
to be used with caution. The data are classified as doubtful.
Methylbenzene

Values of ¢ and b are high compared with the average. "Corrected”
values, a' and b', while still above the average values appear to be
reasonable, A plot of "uncorrected" values of %oy, against T cuts the
reference line, "Corrected" values fall on a curve which approaches but

does not cut the reference line. These values seem to be more acceptable
than the "uncorrected" values (18).

Heptane

Solubilities measured by Semb (19) are consistent with those
measured by Zetkin et al. (20) over a shorter temperature range and with
the measurement by Taylor and Hildebrand (3) at the single temperature of
273 K. Values above about 333 K should be used with caution because of
uncertainties associated with the effect of the vapor pressure of the
solvent and the difficulties of making satisfactory corrections as the

|
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COMPONENTS EVALUATOR:

P. G. T. Fogg,

1. Chlorine; Cl,; [7782-50-5] Department of Chemistry,
Polytechnic of North London,
Holloway,

2. Organic liquids London, U.K.

September 1980

CRITICAL EVALUATION:

temperature approaches the b.p. of the solvent. The values of a and b
based on Zetkin et al. results lie close to values for other hydrocarbons
also based upon Zetkin et al. results. "Correction" of results leads to
some inconsistencies between values of a' and b' for different hydro-
carbons. It may therefore be preferable to use"uncorrected"values of
solubilities of heptane and other hydrocarbons studied by Zetkin et al.

(20).

Dichlorodioxochromium

A plot of Taq (1 atm) against T based upon measurements by
2

Roozeboom (21) approaches the reference line with increase in temperature
and values are acceptable. Values of To1, at 273.2 K for the pressure

range 753 to 1302 mmHg differ from values given by the egquation:

= o
xClz - pClz/p Cl.

by about 4% and can be fitted to a curve which cuts the reference line
for a constant temperature of 273.2 K at xc12 = 0 and xc12 =1, This -is

a good indication that the measurements are acceptable (4) and add support
to the validity of the way in which the original measurements were inter-
preted when the data were compiled.
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353.
9. Jones, W. J. J. Chem. Soc. 1911, 99, 392.
10. Kogan, L. M.; Kol'tsov, N. S.; Litvinov, N. D. 2h. Fia. Khinm.
1963, 37, 1875.
11.  cervinka, M. Chem. Prum. 1960, 10, 249.

12, Krentsel, L. B.; Litmanovich, A. D.; Shtern, V. Ya. 2Zh. Prikl. Khim.

(Leningrad) 1972, 45, 1875,




360 , Chlorine Solubilities
COMPONENTS : EVALUATOR:
P. G. T. Fogg,
1. Chlorine; Cl,; [7782-50-5] Department of Chemistry,
Polytechnic of North Soldon,
Holloway,
2. Organic liquids London, U.K.
September 1980

13.

14.
15.

16.

17.

18.

19.
20.

21.

CRITICAL EVALUATION:

Zetkin, V. I.; ZXosorotov, V. I.; Stul, B. Ya.; Dzhagatspanyan, R. V.
Khim, Prom. 1971, 47, 102.

Krivonos, F. F. J. Appl. Chem. USSR, 1958, 31, 487.

Pozin, M. E.; Opykhtina, M. A, Zh. Prikl. Khim. (Leningrad) 1947, 20,
523.

Ushakov, A. A.; Kosorotov, V. I.; Stul', B, Ya.; Motsarev, G. V.;
Dzhagatspanyan, R. V. Zh. Prikl. Khim., (Leningrad) 1977, 50,
425,

Tsiklis, D. S.; Svetlova, G. M. Zh. Fiza. Khim. 1958, 32, 1476.

Egunov, A. V.; Konobeev, B. I.; Ryabov, E. A.; Gubanova, T. I.
Zh., Prikl. Khim. (Leningrad) 1973, 46, 1855.

Semb, J. J. Am. Pharm Assoc. 1935, 24, 547.

Zetkin, V. I.; Kosorotov, V. I.; =Zakharov, E. V.; Martynov, Yu. M.;
Dzhagatspanyan, R. V. Zh. Fiz. Khim. 1970, 44, 830.

Roozeboom, H. W. B. Ree. Traqv. Chim. 1885, 4, 379.




Table I.

Quantitative evaluation of measurements of the solubility of chlorine in liquids at 1 atm.

Smoothing equation Corrected smoothing equation
Constants Constants
Temp. Allowance (std.dev.) (std.dev.)
Solvent b.p. Authors range for v.p. a b Coef. /3 mol-? a b _ ggii' /J mol~!
/K /K of solvent /Imol=! /JgT~! COTT- of RTInz /Imol~! /3T”!} * of RTlnz
-1 Cl, -1 Cl,
mol mol

CHClgj;

Trichloromethane 335 VK 257-298 Yes ~19788 84.219 0.9973 108

CH,Cl,;

Dichloromethane 313. VK 254-298 Yes ~-17147 76.348 0.9996 42
CCl,:;
Tetrachloromethane 349 + 253-353 Yes -18728 78.052 0.9995 83

CCl,S;

Trichloromethane-

sulfinyl chloride 422 RZZKK 275-308 No -23717 98.600 0.9906 159

CSz;

Carbon disulfide 319 RZZKK 275-298 No -24996 102.504 0.9995 30 -14570 63.636 0.9971 43
C2C1u H

Tetrachloroethene 394 CH 273-363 No -22825 92.530 0.9920 387 -18750 78.377 0.9983 151
C2H2Cl,;

1,1,2,2~-Tetrachloro-

ethane 419 KN 298-383 No -12509 62.349 0.9721 502 -8674 50.056 0.9612 479
C2HyBry;
1,2-Dibromoethane 405 TH 293;313 Yes -18257 75.999 - -

C2H4O,;
Acetic acid 391 KG 303-333 No ~26872 111.932 0.9926 176 -24136 102.76 0.9935 151
C:,Cls 7
1,1,2,3,4,4-Hexa~-

chloro-1, 3-

butadiene 488 KKL 253-365 No ~17228 72.090 0.9997 66 -17082 71.570 0.9997 72
CgH3Cls;
1,2,4-Trichloro-

benzene 487 ZKSD 288-333 No -22450 89.500 0.9995 48
CgH3ClaNO,;
1,2-Dichloro-4- .

nitrobenzene ZK2ZD 333-433 No -17771 78.307 0.9999 30

(cont.)
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Table I (cont.)

Smoothing equation

Corrected smoothing equation

Constants Constants
Temp. Allowance —F———— (std.dev.)
Solvent b.p. Authors range for v.p. a b Coef. /I mol™? a b Coef. (igd&giYi)
/K /K of solvent /Jmol™”! /gT-! COrT- ¢ RT1Inz .y /Imol™t /3T”! corr. of RTlnz
mol~! 2 mol~! Cl,

CsH3Cl2NO2;

1,4-Dichloro-2-

nitrobenzene 540 ZKZD 333-433 No -18585 78.712 0.9999 31

CsH4 C1NO2;

1-Chloro-2-

nitrobenzene 519 ZKZD 313-433 No -17700 78.794 0.9999 41

Ce¢HyC1INO2;

1-Chloro-3-

nitrobenzene 508 ZKZD 333-433 No -19424 84.055 0.9999 36

CgHy4C1NO,;

1-Chloro-4-

nitrobenzene 515 ZKZD 373-433 No -22866 91.459 1.0000 12

CeHyCl:z;

1,2-Dichlorobenzene 454 ZKSD 288-333 No -20174 81.553 0.9967 117 -19930 80.718 0.9966 117
CeHsCl;
Chlorobenzene 405 C 298-338 Yes -13327 62.404 0.9943 134

Ce¢HsCl;

Chlorobenzene 405 KLS 313-343 Yes -17357 74.542 0.9999 10

CgHsCl;

Chlorobenzene 405, ZKSD 283-333 No -20090 82.631 0.9971 199 -18919 78.541 0.9960 131
CeHsNO2;
Nitrobenzene 484 ZKZD 313-433 No -19405 82.342 0.9996 102 -16838 74.745 0.9978 213
Ce¢He; Benzene 353 C 298-341 Yes -134438 62.072 0.9970 82

Ce¢Hg; Benzene 353 K 283-323 Yes -11182 50.557 0.9963 69

C¢H¢; Benzene 353 ZKSD 283-333 No -23857 97.081 0.9991 78 -14836 65.573 0.9916 160
C7HsCls;

Trichloromethyl

benzene 494 EKRG 303-423 No -19730 81.311 0.9955 287

CsHsF3; Trifluoro-

methyl benzene 375 UKSM 279-353 No -22918 94.563 0.9972 184 -16158 71.402 0.9966 155

(cont.)
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Table I (cont.)

|

Smoothing equation

Corrected smoothing ecuation

Solubilities at 1 atm estimated from

values at other pressures.

Constants Constants
Temp. Allowance 2 b 2 b
Solvent b.p. Authors range for v.p. Coef (std.dev.) Coef (Std.dgv.)
/K /X of solvent /JImol~?! /Jr~! or. /Imol™? /Imol™? y377! oL /3 mol™!
mol~! COTT- 4f RTlnzx mol~? * of RTlnzx
Clz Clz
C7HgCly;
Dichloromethyl
benzene 478 EKRG 303-403 No -18877 78.531 0.9957 235
C7H.Cl;
Chloromethyl
benzene 452 EKRG 303-383 No -18003 75.960 0.9958 191
CqsHg;
Methyl benzene 384 EKRG 303-353 No -26746 104.440 0.9967 158 -19709 81,343 0.9932 179
C7Hy¢; Heptane 372 (] 254-358 No -18261 77.873 0.9947 278 -12108 55.750 0.9883 298
C;H;¢; Heptane ZKZMD 283-323 No -15768 69.270 0.9998 19 -12660 58.281 0.9990 40
C;F;¢:; Hexadeca-
fluoro heptane 356 GH 273-298 Yes -13666 65.106 0.9964 24
CsHig; Octane 399 ZKZMD 283-323 No -15972 69.416 0.9994 38 -14882 65.579 0.9988 51
CgHyg; .
2,2,4~Trimethyl
pentane 372 ZKZMD 283-323 No -15022 66.962 0.9996 28 ~11914 55,928 0.9976 61
CioH24; Decane 447 ZKZMD 283-323 No -16770 71.116 0.9994 39 -16613 70.582 0.9993 43
CiyH3zo:
Tetradecane 527 ZKZMD 283-323 No ~16899 69.183 0.9994 37 -16899 69.183 0.9994 37
Cl.Cr0;; Dichloro-
dioxo chromium * 390 R 247-273 No -19362 82.241 0.9954 65
Clx.Ti;
Titanium chloride * 410 XM 293;303 No -21816 89.226 - -
T See evaluation of CCl, by W. Gerrard. b.p. - boiling point at 1 atm pressure. v.p. - Vapor pressure.
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Chlorine Solubilities

COMPONENTS :

1. Chlorine; Cl,; [7782-50-~5]
2. Organic liquids

EVALUATOR:

P. G. T. Fogg,
Department of Chemistry,
Polytechnic of North London,
Holloway, London, U.K.
September 1980.

TABLE II

Quantitative evaluation of measurements of the solubility of chlorine in

liquids.

Solvent

b.p.
/K

Authors

Temp.
/K

Allowance
for v.p.
of solvent

x
Cl2

(1 atm)

Zc1,
(corrected)
(1 atm)

C3H9yNO;
N,N-dime

formam
CsHs; B
CsHy62

C1202S;
Sulfuryl

Clqsi;

silane

1l,2-Benz

acid e

Ci1oH1004

ester
C12H1404

ester
Ci16H220,

ester
C2y4H3504
dioct
ester
C26Hy 20y
dinon
ester
C30Hs5004
diund

ester

422
thyl-
ide

enzene 353

Heptane 372

chloride 343

331

Tetrachloro-

ene-

dicarboxylic

sters:

557

dimethyl

571

diethyl

613

dibutyl

vl

vl

ecyl

DuP

PO

TH

Sch

TH

PMBK

273

293

273

273

273

323

No

Yes

No

Yes

0.569

*
0.2081

0.206

0.288

*
0.116

*
0.124

*
0.144

*
0.175

*
0.180

*
0.192

0.2254

b.p.

*
estimated from measurements made at other pressures.
boiling point at 1 atm pressure.




Alkanes 365

0.2

1atm)

X, ¢

0.1

O
A
320 330 340 350 360
T/K

° 280 290 300 310

Experimental values of Zay (1 atm) compared with the
reference line. 2

[:] tetrachloroethene

(:) acetic acid

ZCS methylbenzene.

Figure 2.

The effects of "correction" of one experimental value
for each compound are indicated by wvertical arrows.
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XC|2 (1 atm)

| | | | | I |

© 250 260 270 280 290 300 310
T/K

Figure 3. Experimental values of T, (1 atm) compared with the

reference line.
D trichloromethanesulfenyl chloride
O carbon disulfide
A dichlorodioxochromium.

The effect of "correction" of one experimental value
for carbon disulfide is indicated by a vertical arrow.
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COMPONENTS ¢ ORIGINAL MEASUREMENTS:

1. Chlorine; Cl,; [7782-50-~5] Taylor, N. W.; Hildebrand, J. H.

J., Amer., Chem. Soe. 1923, 45,

2. Heptane; C.Hi¢; [142-82~5] 682-694.

VARIABLES: PREPARED BY:
P. G. T. Fogg
EXPERIMENTAL VALUES:
Mole fractions
T/K g Cl,/g of solution pclz/mmHg xc12 za1, (1 atm
273.16 0.2036 750 0.265 0.270

1l atm =

760 mmHg = 1 atm

1.013 x 10° pascal

AUXTLIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Saturator tube (1). Chlorine was
bubbled through liquid. Samples of
saturated liquid were run into a
weighed flask containing aqueous KI,
and iodine was titrated with stan-
dard solution of thiosulfate.
Temperature control was manual to
0.1 K.

Saturation was at barometric pres-
SUre, pyaray* The value of Pc,Hy .

was estimated by Raoult's law from
vapor pressure data for C;H;¢ in
ref. (2). Hence:

Pe1, © Protal ~ Pc,Hi

SOURCE AND PURITY OF MATERIALS:

l. Cl,: from an electrolytic
supply; contained less
than 0.1% of free acid.

2, C7Hi1¢: not specified.

ESTIMATED ERROR:

REFERENCES:

1. Bichowsky, F. R.; Storch, H.
J. Amer, Chem. Soe. 1915, 37,
2695,

2. Landolt-Bdrnstein Tabellen.

SDC - M
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Chlorine Solubilities

COMPONENTS ¢ ORIGINAL MEASUREMENTS:
1. Chlorine; Cl,; [7782-50-5] Semb, J.
J. Am. Pharm. Assoe. 1935, 24,
2. Heptane; C;Hje; [142-82-5] 547-553.
VARIABLES: PREPARED BY:
Temperature P. G. T. Fogg

EXPERIMENTAL VALUES:

*
T/K g Cl,/100 cm?® solution Mole fraction, xc12
254.2 32.9 0.394
262.2 25.9 0.340
273.2 17.9 0.265
284.2 12.0 0.197
293,2 10.1 0.173
303.2 7.7 0.139
313.2 5.4 0.103
313.7 5.6 0.106
333.2 3.17 0.0646
334.2 2.95 0.0604
349.2 2.25 0.0478
350.2 1.79 0.0384
358.2 1.65 0.0359

pressure (unspecified).

volume of the liquid phase.

The pressure of chlorine plus heptane was equal to barometric

Calculated by compiler using published densities of heptane (1)
and assuming that dissolution of chlorine causes no change of

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Chlorine was passed into about 5 cm?
of heptane in a 25 cm?® graduated
cylinder until the solution was
saturated. The volume of solution
was recorded and the dissolved
chlorine determined iodometrically.
Light was excluded as far as pos-
sible but the formation of HCl was
detected in all cases.

SOURCE AND PURITY OF MATERIALS:

l. Cl,: from a cylinder purified
and dried.
2, CyH;¢: 1isolated from a commer-

cial o0il and purified
by chemical treatment
and fractional distilla-
tion; b.p. 96.8-97.4

°Cc (743 mmHg) .

ESTIMATED ERROR:

REFERENCES ;

1. J. Timmermans, "Physico-Chemical
Constants of Pure Organic Com-
pounds”, Vol. 2, Elsevier,
London. 1965.
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Chlorine; cCl,; [7782-50-5] Zetkin, V. I.; ZKosorotov, V. I.;
Zakharov, E. V.; Martynov, Yu. M.;
Dzhagatspanyan, R. V.
2. Heptane; C,H;s; [142-82-5] Zh. Fiz., Khim., 1970, 44, 830-831.
(Complete article deposited at VINITI.
No. 1480-70, dep. from 24 Feb. 1970.)
VARIABLES : PREPARED BY:
Temperature, pressure P. G. T. Fogg
EXPERIMENTAL VALUES:
T/K Mole fraction, %oy, (1 atm)
283 0.195
293 0.157 760 mmHg = 1 atm
303 0.125
313 0.104 1 atm = 1.013 x 10°% pascal
323 0.085

The authors gave the following equation:
logio (% oy ,/Pey,) = (930/(T/K)) - 3.97
where Pci, is the pressure of Cl, in atm.

This equation cannot be tested because only measurements made at a
pressure of chlorine equal to one atmosphere were reported.

P ———

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

The apparatus is.described in ref.
(1). ~ chlorine at a pressure of 1
atm *+ 10 mmHg was absorbed by
heptane in a thermostatted vessel
of capacity 100 cm®. Chlorination
Of the heptane was prevented by
addition of phenol. Samples were
Withdrawn periodically for iodo-
Metric analysis until consistent
results were obtained.

It was stated that the system obeys
Henry's law as shown by the varia-
tion of the absorption when the
bPartial pressure of chlorine was
Varied by dilution with air.
However only measurements made at

A partial pressure of one
atmosphere were reported.

SOURCE AND PURITY OF MATERIALS:

1. Cl;: to USSR standard GOST
6718~-53. Dried by
passing through H,S0,.

2. CyH16: "Chemically pure" grade

dried with molecular
sieve.

ESTIMATED ERROR:

REFERENCES :

1. Zetkin, V. I.; Kolesnikov, I. M.;
Zakharov, E, V.; Dzhagatspanyan,
R.V.

Khim., Promst. (Moscow) 1966, 42
(8), 624.
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COMPONENTS ORIGINAL MEASUREMENTS:

1. Chlorine; Cl,; [7782-~50-5] Zetkin, V. I.; Kosorotov, V. I.;
Zakharov, E. V.; Martynov, Yu. M.;
Dzhagatspanyan, R. V.

2. Octane; CgH;g; [111-65-9] Zh. Fiz. Khim. 1970, 44, 830-831.
(Complete article deposted at
VINITI. No. 1480~70, dep. from

24 Feb. 1970.)

VARIABLES: PREPARED BY:

Temperature, pressure P. G. T. Fogg

EXPERIMENTAL VALUES:

T/K Mole fraction, Ly (1 atm)
2
283 0.210
293 0.168 760 mmHg = 1 atm
303 0.134
313 0.107 1 atm = 1.013 x 10° Pascal
323 0.092

The authors gave the following eguation:
logio(%gy,/Pey,) = (950/(T/K)) - 4.02

where pcl2 is the pressure of Cl, in atm.

This equation cannot be tested because only measurements made at a
pressure of chlorine equal to one atmosphere were reported.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

The apparatus is described in ref.

("). Chlorine at a pressure of 1 1. Cl,: to USSR standard GOST
atm * 10 mmHg was absorbed by octane 6718-53. Dried by
in a thermostatted vessel of capacity passing through H,SO,.
100 cm?. Chlorination of the octane

was prevented by addition of phenol. 2, CgHig: "Chemically pure"
Samples were withdrawn periodically grade dried with
for iodometric analysis until con- molecular sieve.

sistent results were obtained.

It was stated that the system obeys
Henry's law as shown by the varia-
tion of the absorption when the

partial pressure of chlorine was ESTIMATED ERROR:
varied by dilution with air.
However only measurements made at a
partial pressure of one atmosphere
were reported.

It is not clear whether allowances REFERENCES

were made for the contribution of 1. Zetkin, V. I.; Kolesnikov, I. M.;
the vapor pressure of octane to the Zakharov, E. V.; Dzhagatspanyan,
total pressure. R.V.

Khim. Promst. (Moscow) 1966, 42
(8), 624,
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COMPONENTS ; ORIGINAL MEASUREMENTS:

1. Chlorine; Cl,; [7782-50-5] Zetkin, V. I.; Kosorotov, V. I.;
Zakharov, E. V.; Martynov, Yu. M.;
Dzhagatspanyan, R. V.

2. 2,2,4-Trimethylpentane; Zh. Fiz. Knim. 1970, 44, 830-831,
CgHie; [540-84-1] (Complete article deposited at

VINITI No. 1480-70, dep. from
24 Feb. 1970.)

VARIABLES: PREPARED BY:

Temperature, pressure P. G. T. Fogg

EXPERIMENTAL VALUES:

T/K Mole fraction, Tay (1 atm)
2
283 0.187
293 0.154 760 mmHg = 1 atm
303 0.123
313 0.101 1 atm = 1.013 x 10° Pascal
323 0.086

The authors gave the following equation:
logio (%0y,/Ppy,) = (870/(T/K)) - 3.77

where Pc1, is the pressure of Cl: in atm.

This equation cannot be tested because only measurements made at a
pressure of chlorine equal to one atmosphere were reported.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

The apparatus is described in ref.

(1). Chlorine at a pressure of 1 1. Cl,: to USSR standard GOST
atm + 10 mmHg was absorbed by iso- 6718-53. Dried by
octane in a thermostatted vessel of passing through H,S04.

capacity 100 cm?. Chlorination of

the iso-octane was prevented by 2. CgHys: "Cpemic§1iy pure"lgrade
addition of 0.5 wt-% of phenol. giésg with molecular

Samples were withdrawn periodically
for iodometric analysis until con-
sistent results were obtained.

It was stated that the system obeys

Henry's law as shown by the varia- ESTIMATED ERROR:
tion of the absorption when the
partial pressure of chlorine was
varied by dilution with air.
However only measurements made at a

partial pressure of 1 atm were
Yeported.

It is not clear whether allowances
wWere made for the contribution of

REFERENCES:

1. Zetkin, V. I.; Kolesnikov, I. M.;
Zakharov, E. V.; Dzhagatspanyan,

the vapor pressure of iso-octane to P. B.
the total pressure ?g;m.sgzomst. (Moscow) 1966, 42
' .

L
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760 mmHg = 1 atm

COMPONENTS : ORIGINAL MEASUREMENTS:
1. Chlorine; Cl,; [7782-50-5] Zetkin, V. I.; Kosorotov, V. I.;
Zakharov, E. V.; Martynov, Yu. M.;
. Dzhagatspanyan, R. V.
2, Decane; CjoH,,; [124-18-5] Zh, Fiz. Khim. 1970, 44, 830-831.
(Complete article deposited at
VINITI. No. 1480-70, dep. from
24 Feh, 1970,
VARIABLES: PREPARED BY:
Temperature, pressure P, G. T. Fogg
EXPERIMENTAL VALUES:
T/K p /mmHg Mole fraction T/K p /mmHg Mole fraction
Cl; x Cl, x
Clz Cl2
283 150 0.058 303 550 0.115
275 0.105 760 0.151
400 0.150 313 150 0.031
550 0.190 275 0.053
760 0.237 400 0.067
293 150 0.050 550 0.092
275 0.083 760 0.119
400 0.101 323 150 0.021
550 0.147 275 0.035
760 0.192 400 0.052
303 150 0.034 550 0.074
275 0.058 760 0.100
400 0.088
The authors have given the following equation:
loglo(xclz/p012) (1010/(T/K)) - 4.16
where pC12 is the pressure of Cl, in atm.
for this

The compiler has calculated that experimental values of Zay
equation with a standard deviation of 0.008.
1l atm =

2

1.013 x 105 Pascal

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

The apparatus is described in ref.
(1) . Chlorine was absorbed by
decane in a thermostatted vessel of
capacity 100 cm®. Chlorination of
the decane was prevented by addition
of 0.5 wt-% of phenol. Samples
were withdrawn periodically for
iodometric analysis until consistent
results were obtained. The
partial pressure of chlorine
varied by dilution with air.
Pressures were controlled to #
mmHg .

was

10

clear whether allowances
were made for the contribution of
the vapor pressure of decane to the
total pressure.

It is not

SOURCE AND PURITY OF MATERIALS:

1. Cl,;: to USSR standard GOST
6718-53. Dried by
passing through H,S80,.

2. Ci10H,,: "Chemically pure" grade

dried with molecular
sieve.

ESTIMATED ERROR:

REFERENCES:

1. Zetkin, V. I.;
zakharov, E. V.;
P. B.
Xhim.
(8),

Kolesnikov, I. M.:;
Dzhagatspanyan,

Promst.
624.

(Moscow) 1966, 42
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Temperature, pressure

COMPONENTS : ORIGINAL MEASUREMENTS:
1. Chlorine; Clp; [7782-50-5] Zetkin, V. I.; KXosorotov, V. I.;
Zakharov, E. V.; Martynov, Yu. M.;
Dzhagatspanyan, R. V.
2. Tetradecane; CiyHso; [629-59-411 Zn, Fiz., Khim. 1970, ¢4, 830-831.
(Complete article deposited at
VINITI. No. 1480-70, dep. from
24 Feb. 1970.)
VARIABLES : PREPARED BY:

P. G. T. Fogg

EXPERIMENTAL VALUES:

T/K Mole fraction, 2., (1 atm)
2
283 0.316
293 0.254 760 mmHg = 1 atm
303 0.202
313 0.158 1 atm = 1.013 x 10° Pascal
323 0.132

l°g1°(xclz/pclz) (1090/(T/K) )

where Pci, is the pressure of Cl; in

The authors gave the following equation:

- 4.32

atm.

This equation cannot be tested because only measurements made at a
pressure of chlorine equal to one atmosphere were reported.

AUXTLIARY

f——

INFORMATION

METHOD /APPARATUS /PROCEDURE :

The apparatus is described in ref.
(1). Chlorine at a pressure of 1
atm 10 mmHg was absorbed by tetra-
decane in a thermostatted vessel of
capacity 100 cm®. Chlorination of
the tetradecane was prevented by
addition of 0.5 wt-% of phenol.
Samples were withdrawn periodically
for iodometric analysis until con-
sistent results were obtained.

It was stated that the system obeys
Henry's law as shown by the varia-
tion of the absorption when the
Partial pressure of chlorine was
Varied by dilution with air.
However only measurements made at a
Partial pressure of one atmosphere
wWere reported.

Tt is not clear whether allowances
wWere made for the contribution of
the vapor pressure of tetradecane
to the total pressure.

+

SOURCE AND PURITY OF MATERIALS:

1. Cl,: to USSR standard GOST
6718-53.
2, Cy4H39: "Chemically pure" grade

dried with molecular
sieve.

ESTIMATED ERROR:

REFERENCES ;

l. Zetkin, V. I.; Kolesnikov, I. M.;
Zakharov, E. V.; Dzhagatspanyan,
P, B.
Khim. Promet. (Moscow) 1966, 42
(8), 624.
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COMPONENTS ¢ ORIGINAL MEASUREMENTS:
1., Chlorine; Cl,; [7782-50-5] Tsiklis, D. S.; Svetlova, G. M.;

Zh. Fiz. Khim. 1958, 32, 1476.
2. Cyclohexane; CgHj,; [110-82-~7]

VARIABLES: PREPARED BY:

Temperature, pressure P. G. T. Fogg

EXPERIMENTAL VALUES:

T/K 283.2 293.2 313.2
—_— Mole fraction Mole fraction Mole fraction
Pe1, /mmHg Zc1, %e1, %e1,
100 0.0129 0.0092 0.0061
200 0.0287 0.0200 0.0134
300 0.0465 0.0321 0.0213
400 0.0692 0.0472 0.0300
500 0.110 0.0699 0.0400
600 0.111 0.0515
700 _ 0.0665
800 760 mmHg = 1 atm 0.0867

1 atm = 1.013 x 10° Pascal

The authors gave the following equation:
Pcy ,/mmHg
2

log;e —‘““EEI:~ = logj¢K - B(1 - x CGHIZ)

where K has the values 8240, 12180 and 17400 at 283.2 K, 293.2 K and

313.2 K, respectively and B has the values 1.250, 1,706 and 1.700 at

283.2 K, 293.2 K and 313.2 K, respectively.

The compiler has calculated that values of Po1 /mmHg fit the equation

with a standard deviation of 8. 2

The authors have given the head of solution of chlorine calculated from
the variation of solubility with temperature as =-4500 cal mol™! (% 10-15%).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
A known weight of chlorine was
dissolved in a known weight of
cyclohexane and the resulting total Not stated.
pressure was measured by a manometer.
The pressure of chlorine was equal
to the total pressure minus the
vapor pressure of the cyclohexane.

Temperatures were controlled to ESTIMATED ERROR:
* 0.1 °C.

REFERENCES:
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fre——

COMPONENTS : ORIGINAL MEASUREMENTS:
1. Chlorine; Cl,; [7782-50-5] Pozin, M. E.; Opykhtina, M. A,
Zh. Prik. Knim. (Leningrad) 1947,
2. Benzene; CgHg; [71~43-2] 20, 523-531.
VARIABLES : PREPARED BY:
Pressure P. G. T. Fogg
EXPERIMENTAL VALUES:
pc12/mmHg Mole fraction, Ta1,
48.8 0.0152
53.6 0.0115 Temperature = 293.2 K
123.4 0.0367
263.5 0.0687 760 mmHg = 1 atm
282.5 - 0.0684
311.5 0.0775 1 atm = 1.013 x 10° Pascal
416 0.1091
460 0.1287
494 0.1378
663 0.1708
693 0.1809
730 0.1978
763 0.2089 .

The authors gave the Henry's law constant as:

— 3
B = 3.8 x 10° mmHg/zg,,

The compiler has calculated that the mean value of (pc12/mmHg)/xc12 is
3788 with a standard deviation of 362.

P————
AUXTLIARY INFORMATISN
[ —
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

The volume of chlorine absorbed by

4 measured quantity of benzene was 2. CgHg: b.p. 80.5 °C (barometric
determined by use of apparatus pressure unspecified);
described in ref. (1). The density (20 °C) 0.8796
absorbing liquid was stirred and g cm~%,

Maintained at a temperature constant
to within 2 °c.

ESTIMATED ERROR:

REFERENCES;

1. Pozin, M. E.
Zh. Prik. Khim. (Leningrad)
1947, 20, 345.

SDC - yu
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COMPONENTS : ORIGINAL MEASUREMENTS:
l. Chlorine; Cl,; [7782-50-5] Krivonos, F. F.
J. Appl. Chem. USSR 1958, 31,
2. Benzene; CgHg; [71-43-2] 487-491.
VARIABLES: PREPARED BY:
Temperature P. G. T. Fogg

EXPERIMENTAL VALUES:

T/K Bunsen coefficient Mole fraction, xclz*( 1 atm)
(calculated by compiler)

283.2 95 0.274

293.2 69 0.217

303.2 57 0.189

313.2 49 0.168

323.2 42 0.149

Values of xclz

of pressure.

l atm =

(1 atm) have been calculated by the compiler
on the assumption that the Bunsen coefficient is independent
This is equivalent to assuming the validity
of Henry's law (mole ratio form).

1.013 x 10° Pascal

AUXTLIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

A mixture of chlorine and air was
admitted into a round bottomed
flask of known volume. The
quantities of the two were calcu-
lated from the total weight, total
volume and total pressure of the
mixture (measured by a manometer).
A measured volume of benzene was
introduced and the total pressure
measured after equilibrium had
been reached. The partial pres-
sure of chlorine, Pci1,” was calcu-
lated from: 2

Piotal = PogHe T Pair t Pci,

It was assumed that was equal
pCsHG q

to the vapor pressure of pure
benzene. Temperatures were con-
trolled by a thermostat bath and
light was excluded as far as pos-
sible. The authors claimed that
reproducible results indicated
that no irreversible reaction bet-

SOURCE AND PURITY OF MATERIALS:

Not specified

ESTIMATED ERROR:

ween benzene and chlorine took place

REFERENCES :
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Other hyd
COMPONENTS :
1. Chlorine; C€l,; [7782-50-5] |
i
2. Benzene, CgHg; [71-43-2]

ORIGINAL MEASUREMENTS:

Cervinka, M.
Chem. Prum. 1960, 10, 249-251.

VARIABLES :

Pressure, temperature

PREPARED BY:
P. G. T. Fog9d

EXPERIMENTAL VALUES:

T/K H/mmHg Mole fraction, xc12 (1 atm)
(calculated by compiler)
[
T
298} 5.74 x 103 0.132
308.2 7.33 x 10° 0.104
314.2 7.60 x 103 0.100
329.2 9.45 x 10°% 0.0804
341.2 11.8 x 10° 0.0644

in the liquid phase.
log 0 = 6,1227 -

0.27 x 10%.

760 mmHg = 1 atm
1l atm

The Henry's law constant, H, was taken to be the slope of a plot
of pressure of Cl; in the gas phase against mole fraction of Cl,
The author has given the following equation:

The compiler has calculated that the experimental values of #
quoted above fit this equation with a standard deviation of

The heat of solution of chlorine, calculated by the author from
the variation of H with temperature, is -3.20 kcal mol™},

1.013 x 10% pascal

701.9/(T/K)

AUXILIARY

——

INFORMATION

METHOD /APPARATUS /PROCEDURE :

The absorption of chlorine at
partial pressures up to 1 atm was
determined by passing mixtures of
chlorine and air into benzene in an
absorption vessel. The apparatus
(1).
Temperatures were controlled to * 0.5
X.
Phase and the liquid phase were
determined by iodometry.

is described in ref.

The chlorine content of the gas

SOURCE AND PURITY OF MATERIALS:

dried with concen-
trated H,S0,.

1. Cl, & air:

2. CgHe: distilled before use.

ESTIMATED ERROR:

REFERENCES:

1. Balej, J.; Regner, A.
Chem. Listy 1956, 50, 1374.
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loglo xClz

= 1250/ (T/K)

COMPONENTS ¢ ORIGINAL MEASUREMENTS:
1. Chlorine; Cly; [7782-50-5] Zetkin, V.I.; Kosorotov, V.I.;
2. Benzene; CsHg; [71-43-2] stul, B.Ya.; Dzhagatspanyan, R.V.;
Kwim. Prom. 1971, 47, 102-103.
VARIABLES : PREPARED BY:
Temperature P.G.T. Fogg

EXPERIMENTAL VALUES:

T/XK xClz

283.2 0.209

293.2 0.154

303.2 0.107

313.2 0.083

323.2 0.063

333.2 0.045

The pressure of Cl, plus C¢Hg was apparently
equal to barometric pressure.

The following equation was given :

- 5.08.

The heat of solution of Cl, calculated from the
variation of solubility with temperature was
given as - 5700 cal mol-?!.

AUXTLIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

The method and apparatus were

d scribed in ref. (l). Chlorine was
bubbled through a measured quantity
of benzene in a thermostatted vessel
of capacity 100 cm®. Chlorination
of the benzene was prevented by
addition of 0.5 wt % of phenol.
Samples were withdrawn periodically
for iodometric analysis until
consistent results were obtained.

SOURCE AND PURITY OF MATERIALS:

Cl, to USSR standard GOST 6718-
53. Dried by passing
through H,S04.

CgHg : 99% pure. Dried with CaCl:.

ESTIMATED ERROR:

REFERENCES ;

1. Zetkin, V.I. et al.

Zh., Fiz., Khim. 1970, 44, 830.
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Chlorine; Cl,; [7782-50-5] Lohse, M.; Deckwer, W.-D.
J. Chem. Eng. Data
2, Benzene; CgHg: [71-43-2] 1981, 26, 159-161.
VARIABLES : PREPARED BY:
Temperature C. L. Young
EXPERIMENTAL VALUES:
T/K Solubilityﬁs/mol dm~ 3 (soln.)
288.15 3.590
298.15 2.521
308.15 1.780
318.15 1.110
328.15 0.841
338.15 0.503

§

at a partial pressure of Cl, of 101.3 kPa.

f———

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Solvent saturated with chlorine in
dark (vl1% phenol added to prevent
photochemical chlorination).
Samples withdrawn added to known
amount of additional solvent and
then 250 cm® of potassium iodide
solution. Released iodine

titrated with thiosulfate.

SOURCE AND PURITY OF MATERIALS:

No details given.

ESTIMATED ERROR:
§T/K = $0.1; &5 = %3%
(estimated by compiler).

REFERENCES ;
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COMPONENTS :

1. Chlorine; Cl,; [7782-50-5]
2. Methyvlbenzene; CoHg;

[108-88-3]

ORIGINAL MEASUREMENTS:

Egunov, A. V.; Konobeev, B. I.;
Gubanowva, T. I.

(Leningrad) 1973,

Ryabov, E. A.;
Zh., Prik. Khim.
46, 1855-1856.

VARIABLES:

Temperature

PREPARED BY:
P. G. T. Fogg

EXPERIMENTAL VALUES:

T/K Mole fraction, xc12
303.2 0.132
313.2 0.106
323.2 0.080
333.2 0.054
343.2 0.039
353.2 0.032

The partial pressure of chlorine plus partial pressure of toluene
was apparently equal to barometric pressure (unspecified).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Chlorine was bubbled through a
weighed portion of the solvent
(15-20 g) until a differential
manometer registered no pressure
drop when the chlorine supply was
discontinued. The chlorine content
of the solution was determined from
the increase in weight and also
argentometrically. Loss of

solvent in the gas stream was shown
to be negligible in comparison with
other errors which the authors
estimate to be * 5%. Light was
excluded and 1-2 wt-% of phenol was
added to inhibit chlorination of
toluene. The chlorination products
which were formed were estimated by
gas chromatography and appropriate
corrections made during calculation
of solubility.

SOURCE AND PURITY OF MATERIALS:

l. Cl,: from a cylinder; dried
over HyS04.
2, CyHg: ‘"chemically pure" grade.

ESTIMATED ERROR:

REFERENCES ;
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COMPONENTS

1. Chlorine; Cl,; [7782~50-5]

2. Methylbenzene (toluene);

ORIGINAL MEASUREMENTS:

Lohse, M.; Deckwer, W.-D.
J. Chem. Eng. Data
1981, 26, 159-161.

C,Hg; [108-88-3]
VARIABLES: PREPARED BY:
Temperature C. L. Young
EXPERIMENTAL VALUES:
T/K Solubility? S/mol dm~® (soln.)
288.15 2.570
298.15 1.905
308.15 1.479
318.15 1.122
328.15 0.771
338.15 0.611
348.15 0.464

§

|

at a partial pressure of Cl; of 101.3 kPa.

P——

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE

Solvent saturated with chlorine in
dark (v1% phenol added to prevent
pPhotochemical chlorination).
Samples withdrawn added to known
amount of additional solvent and
then 250 cm® of potassium iodide
solution. Released iodine
titrated with thiosulfate.

SOURCE AND PURITY OF MATERIALS:

No details given.

ESTIMATED ERROR:
ST/K = #0.1; 65 = %3%
(estimated by compiler).

REFERENCES ;
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COMPONENTS :

2. 1,2-Dimethylbenzene;
CgHyo: [95-47-6]

ORLGINAL MEASUREMENTS:

1. Chlorine; Cl,; [7782-50-5] Lohse, M.; Deckwer, W.-D.

J. Chem. Eng. Data
1981, 26, 159-161.

VARIABLES: PREPARED BY:

Temperature C. L. Young
EXPERIMENTAL VALUES:

T/K Solubility? S/mol dm~? (soln.)

308.15 1.124

328.15 0.765

§at a partial pressure of 101.3 kPa.

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE:

photochemical chlorination).

solution. Released iodine
titrated with thiosulfate.

Solvent saturated with chlorine in
dark (v1% phenol added to prevent

Samples withdrawn added to known
amount of additional solvent and
then 250 cm® of potassium iodide

SOURCE AND PURITY OF MATERIALS:

No details given.

ESTIMATED ERROR:

ST/K = +0.1; &S = %3%
(estimated by compiler).

REFERENCES:




2. 1,3-Dimethylbenzene;
CgHpo; [108-38-3]

J. Chem. Eng. Data
1981, 26, 159-161.

Other hydrocarbons 383
COMPONENTS : ORIGINAL MEASUREMENTS:
1. Chlorine; Cl,; [7782-50-5] Lohse, M.; Deckwer, W.-D.

VARIABLES: PREPARED BY:

Temperature C. L. Young
EXPERIMENTAL VALUES:

/K Solubility} $/mol dm™?® (soln.)

298.15 1.373

318.15 0.915

338.15 0.627

§

at a partial pressure of 101.3 kPa.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Solvent saturated with chlorine in
dark (1% phenol added to prevent
photochemical chlorination).
Samples withdrawn added to known
amount of additional solvent and
then 250 cm® of potassium iodide
Released iodine
titrated with thiosulfate.

solution.

SOURCE AND PURITY OF MATERIALS:

No details given.

ESTIMATED ERROR:
ST/K = +0.1; &5 = %3%
{estimated by compiler).

»

REFERENCES:
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COMPONENTS :

1. Chlorine; Cl,; [7782-50-5]

2, 1,4~-Dimethylbenzene (p-xylene);
CgHyos [106-42-3]

ORIGINAL MEASUREMENTS:

Lohse, M.; Deckwer, W.-D.
J. Chem. Eng. Data
1981, 26, 159-161.

VARIABLES: PREPARED BY:
Temperature C. L. Young
EXPERIMENTAL VALUES:
T/K Solubility? S/mol dm~® (soln.)
288.15 1.693
298.15 1.397
308.15 1.127
318.15 0.921
328.15 0.767
338.15 0.623
348,15 0.484

at a partial pressure of Cl

of 101.3 kPa.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE:

Solvent saturated with chlorine in
dark (~ 1% phenol added to prevent
photochemical chlorination).
Samples withdrawn added to known
amount of additional solvent and
then 250 cm® of potassium iodide
solution. Released iodine
titrated with thiosulfate.

SOURCE AND PURITY OF MATERIALS:

No details given.

ESTIMATED ERROR:

§T/K = +0.1; &S = £3%
(estimated by compiler).

REFERENCES:
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COMPONENTS :

1. Chlorine; Cl,; [7782-50-5]

2. Ethylbenzene; CsgHio7

ORIGINAL MEASUREMENTS:
Lohse, M.; Deckwer, W.-D.
J. Chem. Eng. Data
1981, 26, 159-161.

[100-41-4]
VARIABLES: PREPARED BY:
Temperature C. L. Young
EXPERIMENTAL VALUES:
T/K Solubility? S/mol dm™3® (soln.)
288.15 2.193
298.15 1.657
308.15 1.228
318.15 0.980
328.15 0.779
338.15 0.660
348.15 0.528

§

[

at a partial pressure of Cl, of 10l1l.3 kPa.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Solvent saturated with chlorine in
dark (vl1% phenol added to prevent
photochemical chlorination).
Samples withdrawn added to known
amounts of additional solvent and
then 250 cm® of potassium icdide
solution. Released iodine
titrated with thiosulfate.

SOURCE AND PURITY OF MATERIALS:

No details given.

ESTIMATED ERROR:
§T/K = £0.1; &5 = 3%
(estimated by compiler).

REFERENCES ;
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COMPONENTS @
1. Chlorine; Cl;; [7782-50-5]

2. Acetic acid; C,H4O0,; [64~19=7]

ORIGINAL MEASUREMENTS:

Jones, W. J.

J, Chem. Soc. 1911, 99, 392-404.

VARIABLES: PREPARED BY:
Concentration P. G. T. Fogg
EXPERIMENTAL VALUES:
s * - B
T/K pclz/Pa Mole Iraction, 201,
289.2 36.6 948 0.00086
289.2 36.9 1038 0.00095
289.2 36.9 1739 0.00160
289.2 36.4 2395 0.00218

concentration of Cl, in mol dm™® of the

solution

tions.

Extrapolation to Pc1, = 1l atm is not valid.

concentration of Cl, in mol dm™3 of the gas ophase

Calculated by the compiler from the volumes of titrant given in the
original paper. It has been assumed that the volume of the solution
is equal to the volume of the original liquid at these low concentra-

AUXILIARY

INFORMATION

METHOD APPARATUS/PROCEDURE:

The apparatus consisted of a bubbler
and wash bottles. The concentra-
tion of the original solution was
determined by iodometry. Chlorine,
carried away from the solution in a
stream of air, was also determined
by iodometry. The results were
given as a partition coefficient,

S. S was deemed to be constant

and independent of pressure Pci1,*

1. Cl;: not

2. CpH4O,:

SOURCE AND PURITY OF MATERIALS:

specified.

some prepared in the
laboratory; some ob-
tained from Kahlbaum.
Both samples said to

be "specially purified".

ESTIMATED ERROR:

REFERENCES:
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COMPONENTS ¢ ORIGINAL MEASUREMENTS:
1. Chlorine; Cl,; [7782~50-5] Kumar, S.; Gehlawat, J.K.;
J. Chem, Technol. Biotechnol. 1979
2. Acetic acid; C,H,0,; [64-19-7] 29, 353-360.
VARIABLES : PREPARED BY:
Temperature P.G.T. Fogg.
EXPERIMENTAL VALUES:
T/K molc:l_zdrn"3 * Mole fraction™”
xClz
303 1.06 0.058
313 0.81 0.045
323 0.59 0.034
333 0.38 0.022
Total pressure = 101 kPa.
* It is not clear whether values refer to molclzdm"3

(solution) or to molclzdm-3 {solvent).

Calculated by the compiler using published values
of densities of acetic acid (ref. 1) and assuming
that dissolution of chlorine causes no change in
the volume of the liquid phase.

The authors stated that the solubility data were
unlikely to be in error by more than 15%. No basis
for this statement was given.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

The authors stated that the
solutions were saturated with
chlorine at a specified temperature
and the dissolved chlorine was
determined by standard iodometric
titration. No further details were
given.

SOURCE AND PURITY OF MATERIALS:
Cl : analytical grade.

C2Hy0; : analytical grade.

ESTIMATED ERROR:

REFERENCES ;

1. J. Timmermans,

Constants of Pure Organic

London. 1965.

"Physico-Chemical

Compounds", Vol, 2, Elsevier,
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Chlorine; Cl,; [7782-50~5] Jones, W. J.
J. Chem. Soe. 1911, 99,
2. Acetic acid, anhydride; C4HgO3; 392-404.
[108-24-7]
VARIABLES : PREPARED BY:
Concentration P. G. T. Fogg
EXPERIMENTAL VALUES:
* . *
T/K conc. Cl, in soln. S Pey /Pa Mole fraction,
/mol dm™3 2 x
Cl,
288.2 0.01574 39.6 953 0.00148
288.2 0.01015 40.1 606 0.00095
288.2 0.00403 38.8 249 0.00038
concn. Cl, in mol dm~® solution

concn. Cl, in mol ém~

low concentrations.

% gas phase

*
Calculated by the compiler on the assumption that the volume of
the solution is equal to that of the original liquid at these

Extrapolation to pC12 = 1 atm is not valid.

AUXTLIARY

INFORMATION

METHOD /APPARATUS /PROCEDURE :

The apparatus consisted of a bubbler
and wash bottles. The concentra-
tion of the original solution was

determined by iodometry. Chlorine,
carried away from the solution in a
stream of air, was also determined

by iodometry. The results were
given as a partition coefficient,
s,

independent of pressure Pc1,:

5§ was deemed to be constant and

SOURCE AND PURITY OF MATERIALS:

l. Cl;: not specified.

2. C4HgO3: supplied by Kahlbaum.

ESTIMATED ERROR:

o aee

REFERENCES/: .
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COMPONENTS :

1. Chlorine;

Clz;

[7782-50~5]

ORIGINAL MEASUREMENTS:

Prokop'eva, M. F.;
V.

Mar'yanovskaya,

K. Sh.;
A. N.

Bukina,

K.;

Korol',

Zh., Fiz. Khim. 1971, 45, 722.

2. 1,2-Benzenedicarboxylic acid

(Complete article deposited at VINITI.

esters. No.2400-70, dep. from 17 Dec. 1970).
VARIABLES : PREPARED BY:
None P. G. T. Fogg
EXPERIMENTAL VALUES:
Temperature = 323.2 K
*
Stationary phase Specific retention Mole fraction,
volume x (1 atm)
Cl,
Dimethyl ester, C;oHi0s [131-11-3] 14.92 0.116
Diethyl ester, Cj;,H;40. [84-66-2] 14.10 0.124
Dibutyl ester, C;gH,,0, [84-74-2] 13.34 0.144
Dioctyl ester, Cz4Hj3s0, [117-84-0] 12.00 0.175
Dinonyl ester, C2¢Hy4204 [84-76-4] 11.59 0.180
Diundecyl ester, C3oHs00s [3648-20-2] 1l1.01 0.192

Values of x

(1 atm) have been calculated by the compiler on

cl,
the assumption that specific retention volumes given above are

in units of cm?® g~! and that these values can be equated with

the volume of gas, corrected to 273.2 K, absorbed by 1 g of solvent
(see ref. 1). It has also been assumed that this volume is
independent of pressure. This last assumption may have intro-
duced appreciable error and the values of Za1, (1 atm) given above

can only be thought of as approximate values.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE SOURCE AND PURITY OF MATERIALS:

Retention volumes for chlorine
were determined for the various No information.
stationary phases using conven-
tional gas chromatographic

techniques.

ESTIMATED ERROR:

REFERENCES:

1. Ambrose, D.;
Purnell, J. H.

Anagl. Chem. 1958, 30, 1582,

Keulemans, A.
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COMPONENTS ¢ ORLIGINAL MEASUREMENTS:

[7782-50-5] DuPont de Nemours and Co. (Inc.);
Chem. Eng. News 1955, 33, 2366.

1. Chlorine; Cl,;

2. N,N-Dimethyl formamide;
C;H7NO; [68-12-2]

VARIABLES: PREPARED BY:

P. G. T. Fogg

EXPERIMENTAL VALUES:

*
T/K Pca Vol of Cl, absorbed Mole fraction ,
2 per vol. of DMF Top, (1 atm)
385 0.569

273.2 1l atm

1 atm = 1.013 x 10° Pascal

* Calculated by compiler on the assumption that the volume of
gas absorbed is independent of pressure and that the density
of DMF at 273.2 K is given by a linear extrapolation of
published values at 293.2 K (1) and 298.2 K (2).

AUXTLIARY INFORMATION

METHOD /APPARATUS /PROCEDURE SOURCE AND PURITY OF MATERIALS:

Not stated. Not stated.

ESTIMATED ERROR:

REFERENCES ;

1. "Handbook of Chemistry & Physics”

(57th edition), C.R.C. Press,
Cleveland, Ohio. 1976.

2. "Lange's Handbook of Chemistry"”
(12th edition), McGraw-Hill,
New York. 1979.
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COMPONENTS :
1. Chlorine; Cl,; [7782-50~5]

2. Nitrobenzene; CgHzNO,;

ORIGINAL MEASUREMENTS:
Zetkin, V.I.; Kolesnikov, I.M.;
Zakharov, E.V.; Dzhagatspanyan,

R.V.

(unspecified).

cal mol-?.

* Calculated by compiler.

[98-95-3]
Khim. Prom. 1966, 42, 624~626
VARIABLES: PREPARED BY:
Temperature P.G.T. Fogg
EXPERIMENTAL VALUES:
R *
T/K mOlClg/m01C5H5N02 gc12/l°°9csH5Noz Molexfractlon
Cl,
313 0.0891 5.138 0.0818
333 0.0610 3.518 0.0575
353 0.0408 2.353 0.0392
373 0.0264 1.522 0.0257
393 0.0190 1.096 0.0187
413 0.0143 0.825 0.0141
433 0.0111 0.646 0.0110

The total pressure was apparently equal to barometric pressure

The heat of solution of Cl, calculated from the variation of .
solubility with temperature was given by the authors as - 4680

S—

AUXTLIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Chlorine was bubbled through
nitrobenzene in a thermostatted

were withdrawn periodically for

results were obtained.

SOURCE AND PURITY OF MATERIALS:

Cl, : to USSR standards GOST
6718-53. Dried with

vessel of capacity 100 em®, Samples H2S0 and with CaCl..

iodometric analysis until consistent CgHsNO, : Dried with CaCl:.

Distilled through a 20-
plate column before use.

ESTIMATED ERROR:

REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:

1. Chlorine; Cl,; [7782~50-5] Raskina, A.D.; Zetkin, V.I.;
) ) Zakharov, E.V.; Kolesnikov, I.M.
2. Carbon disulfide; CS,; [75-15~0] Kosorotov, V.I.;

Zh. Prik. Khim. (Leningrad), 1972,
45, 1333-1334.

VARIABLES: PREPARED BY:
Temperature P.G.T. Fogg

EXPERIMENTAL VALUES:

T/K gclz/loo g of solution Mole fraction
x
Cl,
275 23.0 0.246
278 20.4 0.218
283 17.2 0.184
288 14.4 0.154
293 11.7 0.125
298 9.9 0.106

The total pressure was apparently equal to barometric pressure
(unspecified).

The authors have given the following equation:

loglo (100x = (1250/(T/K)) - 3.18

c1,’

The compiler has calculated that values of xclz quoted above
fit this equation with a standard deviation of 0.0l11. The
compiler has also calculated that the equation:

loglo (lOOxClz) = (1304/(T/K)) - 3.55 fits the data better
(standard deviation 0.002).
The authors have given the heat of solution of chlorine,

calculated from the variation of solubility with temperature,
as - 5.7 kcal mol-?.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Chlorine or chlorine/nitrogen mixtureg Cl, : to USSR standard GOST
were bubbled through carbon disulfide 6718-53; additionally
until the concentration of chlorine dried over H;SO..

in the liquid phase, as determined

by iocdometry, was constant. The M2 : to GOST 9293-59; dried
apparatus was protected from light. over H,SOy.

The total pressure of gas was appar-

ently equal to barometric pressure CS, : to GOST 1541-42; distilled
although this is not explicitly and dried over ignited
stated. Variations of solubility caCl,.

when chlorine was diluted with

nitrogen is said to indicate that
Henry's law is obeyed although

these experimental measurements are
not reported. No allowances seem to
have been made for the partial
pressure of the carbon disulfide,

ESTIMATED ERROR:

REFERENCES:
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COMPONENTS :

1. Chlorine; Cl,; [7782-50-5]}

ORIGINAL MEASUREMENTS:

Vdovichenko, V. T.; Kondratenka,

v. I.

2. Dichloromethane; CH:;Cl,; Khim. Promst. 1967, 43, 290-291.
[75-09~-2]
VARIABLES: PREPARED BY:
Temperature P. G. T. Fogg

EXPERIMENTAL VALUES:

T/K Mole fraction, xc12 (1 atm)

254.2 0.338

273.2 0.198

283.2 0.152

298.2 0.102

1 atm = 1.013 x 105 Pascal
AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

The method described by Taylor and

Hildebrand was used (1).

SOURCE AND PURITY OF MATERIALS:

to USSR standard GOST
6718~53.

1. 012:

b.p. 40.0-40.3 °C
(barometric pressure un-
specified); density
(20 °C) 1.3260 g cm 3;
ny (20 °C) 1.4245.

2. CHzClz:

ESTIMATED ERROR:

REFERENCES :
1. Taylor, N. W,; Hildebrand, J. H.
J. Amer. Chem, Soc. 1923, 45,

682.
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COMPONENTS :

1. Chlorine; Cl,; [7782-50-5]

2. Trichloromethane; CHClj;

ORIGINAL MEASUREMENTS:

Vdovichenko, V. T.;
v. I.
Khim. Promst. 1967, 43, 290-=291.

Kondratenko,

[67-66-3]

VARIABLES: PREPARED BY:
Temperature P. G. T. Fogg

EXPERIMENTAL VALUES:
T/K Mole fraction, xC12 (1 atm)
257.2 0.399
273.2 0.259
283.2 0.178
298.2 0.114

1 atm = 1.013 x 10° Pascal

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

The method described by Taylor and

Hildebrand was used (1l).

SOURCE AND PURITY OF MATERIALS:

1. Cl,: to USSR standard GOST

6718-53.

2. CHCl;: b.p. 61.1-61.2 °C;
density (293.2 X) 1.4892
g cm™3; ny (293.2 K)
1.4464.

ESTIMATED ERROR:

REFERENCES ;

1. Taylor, N. W.; Hildebrand, J. H.
J. Amer. Chem. Scc. 1923, 46§,
682.
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COMPONENTS EVALUATOR:
1. cChlorine; Cl,; [7782-50-5] W. Gerrard, Department of Chemistry,
The Polytechnic of North London,
2. Tetrachloromethane; CCly; Holloway,
[56~23-5] London, N7 8DB
UNITED KINGDOM

CRITICAL EVALUATION:

Only five sets of values need be considered in arriving at an average plot

of xclzvs. T/K from which the reccmmended values are taken. The original

data are given as referring to a partial pressure of 1 atm. i.e. pCl2 =1

= 1 atm, lies in two assumpt-|
was measured, and

atm. The uncertainty in these values for p

ions. Firstly, the total pressure p, Cl.

= pClz + pCClq
pCClu was estimated by assuming Raoult's law, although this is not explic-
itly stated in every paper. Secondly, the derived Pc1, value is taken to

adjust the corresponding x value to that at 1 atm, on the assumption

Cl:
that Henry's law, mole fraction form, holds; but this assumption is
frequently not valid, although it may be used with caution.

Data used in the construction of the average curve are shown in Fig. 1,

and are taken from the following contributors: Taylor and Hildebrand (1)
(T7-H), Smith (2) (S), Kogan, Kol'tsov, and Litvinov (3) (K-K-L),
Vdovichenko and Kondratenko (4) (V-K), Raskina, Zetkin, Zakharov,
Kolesnikov, and Kosorotov (5) (not shown on diagram because the numbers .
are identical with the K-K-L values, although three T/K values are slightly
different). The derived plot is shown in Fig. 2.

Data by Curda and Holas (6) are for a total pressure, Pqr about 1 atm,

see line C-H in Fig. 1. and are excluded from the mean line. Data by
Blair and Yost (7) should not be used for extrapolation beyond the highest
pClz = 73.4 mm Hg. Data by Jones (8) should not be used for extrapolation
beyond pClz = 13 mm Hg. Jakowkin's isolated value (9) is for similar low
pcl2 . Perkin's (10) and Egunov et al. (11) data are for total pressure
about 1 atm. and serve to support the average line. Value by Schwab and
Hantke (12) is out-of-line.

REFERENCES :

1. Taylor, N.W.; Hildebrand, J.H. J.4mer.Chem.Soe. 1923,45,682.

2., Smith, T.L. J:Phys. Chem. 1955,59,188.

3. Kogan, L.M.; Kol'tsov, N.S.; Litvinov, N.D. Zh.F{z.Khim. 1963,37,1914.
4. vdovichenko, V.T.; Kondratenko, V.I. Khim.Prom.1967,43,290.

5. Raskina, A.D.; Zetkin, V.I.; Zakharov, E.V.; Kolesnikov, I.M.;
Kosorotov, V.I. Zh.Prikl.Xhim. 1972,45,1333.

6. cCcurda, M; Holas, J. Chem, Prumysl. 1964,14,547.

7. Blair, M.C. Jr.; Yost, D.M. J. Amer. Chem. Soe. 1933,55,4489.
8. Jones, W.J. J. Chem., Soec. 1911,99,392.

9. Jakowkin, A.A. Z., Phys. Chem. 1899, 29,613.

10. pPerkin, W.H. J. Chem. Soc. 1894,65,20.

11. Egunov, A.V.; Konobeev, B.I.; Ryabov, E.A.; Gubanova, T.I. Zh. Prikl.
Khim. 1973,46,1855.

12. Schwab, G.M.; Hantke, G. Z. Phys. Chem. 1924,114,251.
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COMPONENTS : EVALUATOR:
1. Chlorine; Cl,; [7782-50-5] W. Gerrard, Department of Chemistry,
The Polytechnic of North London,
2. Tetrachloromethane; CCl,; Holloway,
[56-23~5] London, N7 8DB.
UNITED KINGDOM:

CRITICAL EVALUATION:
RECOMMENDED NUMERICAL VALUES

—
T/K xClz (1 atm)
253.16 0.600
263.16 0.434
273.16 0.305
283.16 0.262
293.16 0.181
303.16 0.142
313.16 0.112
323.16 0.088
333.16 0.072
343.16 0.058
353.16 0.050

03

o]
n

Mole fraction CL;

o]
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COMPONENTS ; EVALUATOR:

1. cChlorine; Cl,; [7782-50-5] W. Gerrard, Department of Chemisty,

2. Tetrachloromethane; CCly; The Polytechnic of North London,
[56~23-5] Holloway,

London, N7 8DB
UNITED KINGDOM

CRITICAL EVALUATION:

Mole fraction Cl,

253 273 293 313 333 353
T/K
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COMPONENTS :
1. Chlorine; Cl,; [7782-50-5]

2. Tetrachloromethane; CCly;

ORIGINAL MEASUREMENTS:
Perkin, W. H.

J. Chem. Soc.

[56-23-5] 1894, 65, 20-28.
VARIABLES : PREPARED BY:
W. Gerrard
EXPERIMENTAL VALUES:
T/K *
/ wt~% B xC12
286.16 10.29 4.02 0.199
9.88 4,204 0.192

1l atm = 1.013

see note below.

x 10° Pascal

AUXILIARY

INFORMATION

METHOD /APPARATUS /PROCEDURE :

No details except as below.

The amount of chlorine taken up by
the solvent was determined by intro-
ducing a weighed quantity of the
solution into a bottle containing
potassium iodide, and titrating
with sodium thiosulfate. The
pressure was not mentioned; it was
presumably barometric.

NOTE:

The pressure was presumably total
(approximately 1 atm). The solu-
bility was expressed as a mole
ratio: 1-Cl, + B-CCl,, B being the
number of moles of CCl, for each
mole of Cl,. The wt-% was also
given.

SOURCE AND PURITY OF MATERIALS:

Not specified.

ESTIMATED ERROR:

REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Chlorine; Cl,; [7782-50-5] Jakowkin, A.A.
2. Tetrachlorumethane; CCly; Z. Phys. Chem. 1899,29,613,
[56-23~5]
VARIABLES: PREPARED BY:
W. Gerrard
EXPERIMENTAL VALUES:
T/K Absorption coef ficient, Xaq (approximate,
2assuming pey, is about
1 atm and the coeffic-
ient is independent of
pressure) .
273.16 83.3
(83.3 = 1/0.012) 0.267
760 mmHg = 1 atm = 1,013 x 10° Pa

concn. in liquid

Solubility expressed as absorption coefficient:

concn. n gas = 0.012 (average)

h__¥

AUXILIARY

INFORMATION

METHOD /APPARATUS /PROCEDURE :

Two bulbs, one connected to an
ordinary pipette carrying a tap.
Absorption was at a pressure of about
15 mm Hg. Amount absorbed was deter-
mined by a titration (potassium
lodide~thiosulfate).

SOURCE AND PURITY OF MATERIALS:

Cl, : Self-prepared. Purity not
specified.

CCly : Not specified.

ESTIMATED ERROR:

REFERENCES ;

SDC -
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COMPONENTS ¢

ORIGINAL MEASUREMENTS:

ety

1. Chlorine; Cl,; [7782-50-5] Jones, W. J.
2. Tetrachloromethane; CCl,; J. Chem. Soc.
[56-23-5] 1911, 99, 392-404.
VARIABLES: PREPARED BY:
Pressure W. Gerrard
EXPERIMENTAL VALUES:
T/K s pclz/mmHg zo1,
[F] d °/
288.16 50.7 2.34 0.000634
51.4 7.03 0.00193
53.7 8.29 0.00237 of-
51.0 12.14 0.00331
8- //'
(Extrapolation to py) = 1 atm is not valid.) & ;
6
760 mmHg = 1 atm = 1.013 x 10° Pascal
T
»
2k
1 | I
o [oNelo]} 0002 0003 0004

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE ;

Bubbler and wash bottles.
tration of the original solution

Concen-

determined iodometrically.

Chlorine, carried away from the solu-
tion in a stream of air, was deter-
mined by iodometric titration. The
results were given as a partition
coefficient,

_ conen. Cl, in moles/dm® solution
concn. Cl, in moles/dm® gas phase®

S was deemed to be constant and
independent of pressure, Pci,*

NOTES: Compiler has given the ap-
proximate pc12 and a1, values on the

assumption that the volume of solu-
tion is equal to that of the original
liquid for these low concentrations.

SOURCE AND PURITY OF MATERIALS:

1. Cl, : not specified.

2. CCl, : redistilled.

ESTIMATED ERROR:

REFERENCES ;
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COMPONENTS :

ORIGINAL MEASUREMENTS:

1. Chlorine; Cl,; [7782-50-5] _ Taylor, N. W.; Hildebrand, J. H.
J, A . C . Soe.
2. Tetrachloromethane; CCly; 1923mer ZZZ 6920
45 - .
[56-23-5] —_r !
VARIABLES: PREPARED BY:
Temperature W. Gerrard
EXPERIMENTAL VALUES:
T/K g Clo/g of Pgas Toas xgas
solution /mmHg g (1 atm)
273.16 0.156 729 0.286 0.298
292.16 0.0848 680 0.163 0.187
313.16 0.0433 557 0.0892 0.1215
760 mmHg = 1 atm = 1.013 x 10° Pascal
AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Saturator tube (1). Chlorine was
bubbled through liquid.

of saturated liquid were run into a

Samples

weighed flask containing aqueous KI,
and jodine was titrated with standard
solution of thiosulfate.
ture control was manual to 0.1 K.
Saturation at barometric pressure,
ptotal' partial pressure, pgas’
estimated by Raoult's law to give
Pecr, s Henee Pgas = Protal "
pCClu' Toas (1 atm) estimated by
Henry's law, mole fraction form.

Tempera-

SOURCE AND PURITY OF MATERIALS:

1. Chlorine was from an electro-
lytic supply; it contained less

than 0.1% of free acid.

2. Purity of CCl, not specified.
Vapor pressure data from ref.

ESTIMATED ERROR:

REFERENCES :
1. Bichowsky, F. R.;
J. Amer. Chem. Soe.
1915, 37, 2695.

Young, S.
J. Chem. Socoec.
1891, 59, 911.

Storch, H.

2.
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concn. of Cl, in gas

s = : : .
concn. of Cl, in liquid

Actual pressure was about 700 mm Hg.

COMPONENTS ¢ ORIGINAL MEASUREMENTS:
1. Chlorine; Cl,; [7782-50~5] Schwab, G.M.; Hantke, G.
Z. Phys. Chem. 1924, 114,251.
2. Tetrachloromethane; CCly;
[56-23~5]
VARIABLES : PREPARED BY:
W. Gerrard
EXPERIMENTAL VALUES:
T/K 1 A .
/ s /e PPrOX.Zqny, (1 atm)
292.16 0.031 32.26 0.116
760 mmHg = 1 atm = 1.013 x 10° Pa

Solubility was expressed as an absorption coefficient

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Liquid held in small bulb of 1 cm®
capacity connected to manometer
assembly. Diagram given in original
paper.

Absorption coefficient determined by
measurement of the decrease of
pressure with time in an apparatus
of known volume connected with a
small bulb containing a small amount
of CCly.

SOURCE AND

Cl,

CCly

PURITY OF MATERIALS:

Gas from liquid passed
through calcium chloride.

Not specified.

ESTIMATED ERROR:

+10% (Compiler)

REFERENCES
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COMPONENTS :

1. chlorine; Cl,; [7782-50-5]

ORIGINAL MEASUREMENTS:

Blair, M.C." Jr.; Yost, D.M.

2. Tetrachloromethane; CCly; J. Amer. Chem. Soe. 1933, 55,
[56=23-5] 4489-96.
VARIABLES: PREPARED BY:
Pressure W. Gerrard.
EXPERIMENTAIL VALUES:
2 x at Henry's
/Clﬁ g glz Constant*
Ccl, Hclz
18.6 0.00394 4730
22.8 0.00448 5080
28.0 (a) 0.00609 4600
30.4 0.00615 4940
32.2 0.006%0 4670
39.8 0.00781 5100
64.6 0.01245 5180
69.0 0.01363 5070
73.4 0.01391 5280
(a) Given as 2.80 in the original.
The lowest value of HClz gives xclz
= 0.165; the highest value gives
o1, = 0.144, for Pe1, = 1 atm.
760 mmHg = 1 atm.
1 atm = 1.013 x 10° Pascal.
* i =
HClz defined as Hcl2 pclz/xc12
AUXILTARY INFORMATION

METHOD /APPARATUS/PROCEDURE:

The vapor pressures, Pci1,’ were

determined by the iodometric deter-
mination of chlorine carried away

in a stream of nitrogen (see ref. 1),
at 298.16 K. The pressures were not
greater than 74 mmHg.

SOURCE AND PURITY OF MATERIALS:

All reagents were stated to be of
the highest purity obtainable.

ESTIMATED ERROR:

REFERENCES :
1. Bichowsky, F.R.; Storch, H.

J. Amer. Chem. Soe. 1915,37, 2696.
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Cchlorine; Cl,; [7782-50-5] Smith, T. L.
2. Tetrachloromethane; CCly; J. Phys. Chem.
[56-23-5] 1955, 59, 188~189.
VARIABLES : PREPARED BY:
Temperature W. Gerrard
EXPERIMENTAL VALUES:
a
Total pressure Moles Cl./
T/K pp/atm (kg solution)/atm Cl, xclz/atm cl.
313.16 2.02 0.797
2.36 0.789 0.115
323.16 2.02 0.590
2.36 0.602 0.0875
333.16 2.02 0.522
2.36 0.522 0.0771
343.16 2.36 0.417
2.36 0.433 0.0632
353.16 2.36 0.340
2.70 0.329 0.0502
363.16 2.70 0.269 0.0444

a 1 atm = 1.013 x 10°%° Pascal
at 1 atm partial pressure of chlorine

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE :

Two bulbs separated by stopcock.
Bulbs are detachable for weighing.
Bourdon gauge. Chlorine passed
into liquid in upper bulb until
constant gauge reading attained.
Sample then run into lower bulb for
weighing and iodometric titration.
Saturation at a total pressure pq of
about 2 atm. Partial pressure Pci,
derived from Pc1, © Pp = Pcel,’
assuming Raoult's law. Basis of
adjustment to Pc1, = 1 atm probably

Henry's law, mole fraction form.

SOURCE AND PURITY OF MATERIALS:

1. Cl, : from cylinder (The
Matheson Co.).
2., CCl, : distilled.

ESTIMATED ERROR:

REFERENCES:
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COMPONENTS :

1. Cchlorine; Cl,; [7782~50-5]

ORIGINAL MEASUREMENTS:

Kogan, L.M.; Kol'tsov, N.S.;
Litvinov, N.D.

2. Tetrachloromethane; CCly;
[56-23-5] Zh. Fiz. Khim. 1963, 37,1914-7.

VARIABLES : PREPARED BY:
Temperature W. Gerrard

EXPERIMENTAL VALUES:
Mole fraction of

T/K chlorine, Lo,

253.16 0.603 ssol-|

262.16 0.456 Y

273.16 0.309 \

283.46 0.228 °

292.36 0.177 sso- |

303.16 0.136 L4

313.16 0.102 \.

324.16 0.0755 a0

335.66 0.0625 « \,

344.16 0.0518 ) > \ ‘

1 atm = 1.013 x 10° Pascal 290

N\,
270}~ \
.\
! !
2505 02 04 06 o8
o,

AUXILIARY INFORMATION

METHOD /APPARATUS/PROCEDURE:

Thermostatted double gas buret, null
manometer, magnet-striker and stirrer.
Diagram of elaborate assembly is
given in the original paper.

A weighed amount of liquid in a
sealed tube was placed in the absorp-
tion vessel. The system was evacuat-
ed, filled with gas, and the sealed
tube was broken. The volume of gas
absorbed was measured at a fixed
Pressure (total). Light was excluded,

SOURCE AND PURITY OF MATERIALS:

Cl, conformed with USSR standard
GOST 6718~53; purity stated to be
99.97.

CCl, was dried, distilled and checked
by physical data.

Volume of chlorine measured at
constant pressure, which was not
Stated. Henry's law was used to
Calculate the mole fraction values
for Pcy, = 1 atm; but details were

not disclosed.

Was not mentioned.

Allowance for Pcel,

ESTIMATED ERROR:

Temperature control was *0.02 to
+0,05°C. Volume could be read to
0.05 cm®. The reproducibility of the
volume measurements was stated to be
within +0.25%.
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COMPONENTS @ ORIGINAL MEASUREMENTS:

1. Chlorine; Cl,; [7782-50-5] Curda, M., Holas, J.

2. Tetrachloromethane; CCls; Chem. Prumysl. 1964, 14, 547-8.

[56-23-5]
VARIABLES: PREPARED BY:
Temperature W. Gerrard
EXPERIMENTAL VALUES:
T/K Cl, wt % (pT about 1 atm) o1, (Calc. by compiler)

273.16 15.4
283.16 10.8
293.16 8.0
303.16 6.0
323.16 2.9
343.16 0.6

1 atm = 1.013 x 10° Pascal.

0.283
0.208
0.159
0.122
0.0609
0.0129

AUXILIARY

INFORMATION

METHOD/APPARATUS /PROCEDURE :

Jacketted bubbler tube. Diagram in
original paper.

Sample removed by a tap at the bottom
of the tube. Chlorine determined
iodometrically. Temperature measured
within 0.5°C.

Saturation at barometric pressure,
total.

Cl,, of technical
purity.

SOURCE AND PURITY OF MATERIALS:

grade, of 99.2%

cCl,,distilled, b.p. 77°C.

ESTIMATED ERROR:

REFERENCES ;
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COMPONENTS :

1. chlorine; Cl,; [7782-50-5]

ORIGINAL MEASUREMENTS:

Vdovichenko, V. T.;
V. I.

Kondratenko,

2. Tetrachloromethane; CCly; . »
[56-23-5] Khim. Prom.
1967, ¢3, 290-291.
VARIABLES: PREPARED BY:
Temperature W. Gerrard
EXPERIMENTAL VALUES:
T/K xClz
253.16 0.592
261.16 0.464
273.16 0.303
278.16 0.264
283.16 0.232 310} \
288.16 0.201 .
293.16 0.186 .
298.16 0.158 29 °
303.16 0.139 « 2T "
~ L]
- N
\.
. 2700
Note: Mole fraction values, xC12 \\\\
o
are for Pci, = 1 atm. \\\.
2 250 1 ! P
() 02 04 06 o8
1 atm = 1.013 x 10° Pascal el

—

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

The method described by Taylor and

Hildebrand was used (1).

SOURCE AND PURITY OF MATERIALS:

1. Cl, : GOST 6718-53 (All
Union Standard).
20 20
2, CCl, b.p., d4 , and n

D
given as 76.7-76.8 °C,

1.5970 and 1.4602,
respectively.

ESTIMATED ERROR:

REFERENCES:

1. Taylor, N. W.; Hildebrand, J. H.
J. Amer. Chem. Soec.
1923, 45, 682.

SDC ~ g
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saturated at total pressure, Prpo
apparently atmospheric.

Thermostatted cylinder, 100 cm® capac-
ity protected from light. Reflux
condenser, bubbler fitted Schott
porous plate. Cl, or (Cl,+ N:) passed
through liquid (70 cm®). Samples with-
drawn periodically for iodometric
analysis,until constant result obtain-]
ed. Three successive analyses stated
to show satisfactory reproducibility.

COMPONENTS : ORIGINAL MEASUREMENTS:
1. Chlorine; Cl,; [7782-50-5] Raskina, A.D; Zetkin, V.I.:
Zakharov, E.V.; Kolesnikov, I.M.;

2. Tetrachloromethane; CCly:; Kosorotov, V.I.

[56-23~5] .

Zh. Prikl. Khim.1972, 45,1333-4.
VARIABLES: PREPARED BY:
Temperature W. Gerrard.
EXPERIMENTAL VALUES:
T/K xClz 530
\.

273.16 0.309 310

283.16 (283.46) 0.228

292,16 (292.36) 0.177

303.16 (303.06) 0.136 «

313.16 0.102 S 29 '\

324.16 0.0755 .\

— 5
1 atm = 1.013 x 10° Pascal 270k ‘\\\
250 ! | ]
(o] 02 04 06 08
Xa,
AUXILTARY INFORMATION

METHOD /APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Chlorine bubbled through liquid until | cl : GOST 6318-55 standard. Dried

by sulfuric acid.

CCl : technical grade, GOST 4-65,

dried and distilled.

From the variation of the partial
pressure, p ; by dilution with
nitrogen it was concluded that
Henry's law was obeyed. Allowance for

2

ESTIMATED ERROR:

the partial pressure of CCl, was not
mentioned. Results were given as mole
%, presumably for Poy, = 1l atm, but
this was not 2 explicitly
stated. The numbers are identical
with those of ref. 1, cited by auth-
ors, but three T/K ( ) are slightly
different.

REFERENCES ;

1. Kogan, L.M.; Kol'tsov, N.S.:
Litvinov, N.D.;

Zh. Fiz. Khim. 1963, 37,1914.
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1. Chlorine; Cl,; [7782~50-5]

2. Tetrachloromethane; CCly;
[56-23-5]

COMPONENTS : ORIGINAL MEASUREMENTS:

Egunov, A. V.; Konobeev, B. I.;
Ryabov, E. A,; Gubanova, T. I.
Zh. Prikl. Khim.

1973, 46, 1855-6.

Temperature

VARIABLES: PREPARED BY:

W. Gerrard

EXPERIMENTAL VALUES:

T/K wt-% Zc1,
313.16 5.27 0.108
323.16 3.9 0.081
333.16 3.5 0.073

= 1 atm = 1.013 x 10°

Bubbler tube,differential manometer,
and rheometer. Diagram given in
paper. Chlorine from cylinder was
passed through concentrated sulfuric
acid and a rheometer into a known
weight of liquid (15-20 g) until
equilibrium was reached as indicated

by a differential manometer.

Peotal Pascal (calculated by compiler)
AUXILIARY INFORMATION
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

1. Cl,: Unspecified.

2, CCl,: Chemically pure grade.

Amount absorbed was determined by
increase in weight. Light was
excluded.

ESTIMATED ERROR:

Chlorine bubbled through liquid
until equilibrium attained at a
total pressure (barometric,

unspecified).

REFERENCES ;




410 Chlorine Solubilities
COMPONENTS ¢ ORIGINAL MEASUREMENTS:
1. Chlorine; Cl,; [7782-50-5] Raskina, A.p.; Zetkin, V.I.;
Zakharov, E.V.; Kolesnikov, I.M.;
2, Trichloromethanesulfenyl Kosorotov, V.I.;
chloride; CCl1,S; [594-42-3]
Zh. Prik. Khim. (Leningrad), 1972,
42, 1333-1334.
VARIABLES : PREPARED BY:
Temperature P.G.T. Fogg

EXPERIMENTAL VALUES:

pressure (unspecified).

above fit this equation
deviation of 0.007.

as - 5.7 kcal mol™!

T/K gclz/lOOg of solution Mole fraction
x
Cl2
275 l16.0 * 0.225
278 8.9 0.204
283 7.4 0.168
288 6.0 0.145
293 5.0 0.121
295 4,1 0.102
303 3.4 * 0.098
308 2.8 0.070

The total pressure was apparently equal to barometric

* these values are not consistent with the corresponding
values of the mole fraction given by the authors.
The authors have given the following equation :
log10 (lOOxclz) = (1250/(T/K)) - 3.20
The compiler has calculated that values of Ty, quoted

with a standard

The authors have given the heat of solution of chlorine,
calculated from the variation of solubility with temperature,

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Chlorine or chlorine/nitrogen
mixtures were bubbled through

CClyS until the concentration of
chlorine in the liquid phase, as
determined by iodometry, was
constant. The apparatus was prot-
ected from light. The total
pressure of gas was apparently equal
to barometric pressure although

this is not explicitly stated.
Variations of solubility when
chlorine was diluted with nitrogen
is said to indicate that Henry's

law is obeyed although these experi-

No allowances seem to have been made
for the partial pressure of the
CClyS.

SOURCE AND PURITY OF MATERIALS:

Cl, : to USSR standard GOST
6718-53 dried over
H,S0y.

to GOST 9293-59; dried
over H,S04.

Nz :

CCl,S : made by chlorination of
CS,; purified by distill-

ation to 99.5%

mental measurements are not reported|

ESTIMATED ERROR:

REFERENCES :
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COMPONENTS :

1. Chlorine; Cl,;; [7782-50-5]

ORIGINAL MEASUREMENTS:
Raskina, A.D.; Zetkin, V.I.

2. Carbon disulfide; CS,; [75-15-0] Zakharov, E.V.; Kolesnikov, I.M.;
3. Trichloromethanesulfenyl Kosorotov, V.I.
chloride; CClsS; [594-42-3] Zh. Prik. Khim. (Leningrad), 1972,
4., Tetrachloromethane; CCly; 45, 1333-1334.
[56-23-5]
VARIABLES : PREPARED BY:
Composition P.G.T. Fogg

EXPERIMENTAL VALUES:

Composition before passage

g Cl,/100g solution

Mole fraction

of chlorine (mole %) x

Cl.
CS» CC1l4S CCl,
15.6 18.4 66.0 14.3 0.263
15.6 66.0 18.4 12.2 0.240 %
62.5 7.5 30.0 21.8 0.263(0.297) ,
62.5 18.7 18.8 20.1 0.250(0.283)
88.0 5.4 6.6 21.4 0.248
42.7 23.0 34.3 16.4 0.263
Temperature : 275 K

The total pressure was apparently equal to barometric pressure

(unspecified).

* values recalculated by the compiler from wt % of Cl, given

by the authors.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Chlorine was bubbled through the
ligquid until the concentration of
chlorine in the liquid phase, as
determined by iodometry, was
constant. The apparatus was protect-
ed from light.

The total pressure of gas was

apparently equal to barometric
pressure although this is not

explicitly stated.

SOURCE AND PURITY OF MATERIALS:
Cly : to USSR standard GOST 6718-53;
additionally dried over H,S0,.

CS» to GOST 1541~-42; distilled and
dried over ignited CaCl,.

CC1,S: made by chlorination of CS,;
purified by distillation to
99.5%

CCly, : technical grade (GOST 4-65);

dried over ignited CaCl,.

ESTIMATED ERROR:

REFERENCES




412 Chlorine Solubilities
COMPONENTS : ORIGINAL MEASUREMENTS:
l. Chlorine; Clj; [7782-50-5] Taylor, N. W.; Hildebrand, J. H.

2. 1,2-Dibromoethane; C Hy4Brs;

J. Amer. Chem. Soec. 1923, 45,
682-694,

[106-93-4]
VARIABLES: PREPARED BY:
Temperature P. G. T. Fogg
EXPERIMENTAL VALUES:
. Mole fractions

T/K g Cl,/g of solution pclz/mmHg %o, xclz(l atm)

293.16 0.0813 752 0.190 0.192

313.16 0.0469 736 0.1151 0.119

760 mmHg = 1 atm

1 atm = 1.013 x 10° Pascal

AUXTLIARY INFORMATION

METHOD /APPARATUS /PROCEDURE:

Saturator tube (1). Chlorine was
bubbled through liquid. Samples
of saturated liquid were run into

KI, and iodine was titrated with
standard solution of thiosulfate.
Temperature control was manual to
0.1 K.
Saturation was at barometric pres-
sure, Pioea1® The value of

3 t
P ¢,H,Br, was estimated by Raoult's
law from vapor pressure data given
in ref. (2). Hence:

Pe1, T Ptotal ~ Pc,H,Br,

The authors then used Henry's law
(mole fraction form) to calculate
xclz ( 1 atm) from xClz'

a weighed flask containing aqueous

SOURCE AND PURITY OF MATERIALS:

from an electrolytic
supply; contained less
than 0.1% of free acid.

1. Clz:

2. CoHyBry: not specified.

ESTIMATED ERROR:

REFERENCES :

1. Bichowsky, F. R.; Storch, H.
J. Amer., Chem. Soe. 1915, 37,
2695,

2. Landolt-BOrnstein Tabellen.
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COMPONENTS * ORIGINAL MEASUREMENTS:

1. Chlorine; Cls; [7782-50-5] Curda, M.; Holas, J.
Chem, Prum. 1964, 14, 547-548.

2. Tetrachloroethene; C,Cly:
[127-18-4]

VARIABLES: PREPARED BY:
Temperature P, G. T. Fogg

EXPERIMENTAL VALUES:

*
T/K g c12/100 g soln. Mole fraction, Ty,
273.2 15.4 0.299
283.2 10.8 0.221
293.2 8.1 0.171
303.2 6.4 0.138
323.2 3.8 0.085
343.2 2.2 0.050
363.2 1.0 0.023

The pressure of Cl, plus C;Cl, was equal to barometric pressure.

*
Calculated by compiler.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Chlorine was passed into the C,Cl, in| 1. Cl,: technical grade, 99.2%

a jacketted bubbler tube (diagram pure.

in original paper). Samples were 2., C2Cly: technical grade;
withdrawn through a tap at the bottom distilled; b.p. 120 °cC.
of the tube. Temperature was

controlled to +0.5 °C. The total

Pressure was equal to barometric

Pressure (unspecified). ESTIMATED ERROR:

REFERENCES:




414 Chlorine Solubilities
COMPONENTS : ORIGINAL MEASUREMENTS:

1. Chlorine; Cl,; [7782-50-5] Kalz, G.; Naumann, A.

Plaste Kautseh. 1971, 18, 500-501.
2, 1,1,2,2-Tetrachlorocethane;
CoH,Cly; [79-34-5]
VARIABLES: PREPARED BY:
Temperature P. G. T. Fogg

EXPERIMENTAL VALUES:

*
Mole fraction

T/K g Cl,dm™? ' %e1,
298.2 51.77 0.072
323.2 50.25 0.071
348.2 33.05 0.049
363.2 18.72 0.029
383.2 17.87 0.028

liquid phase.

are given in ref. (1).

The pressure of Cl, plus C;H,Cl, was apparently equal to
barometric pressure (unspecified).

Approximate values calculated by compiler on the assumption
that dissolution of Cl, causes no change in volume of the
Densities of Cz;H,Cl, at 293.2 K and 298.2 K
Densities at other temperatures
were obtained by extrapolation.

AUXILIARY

INFORMATION

METHOD /APPARATUS /PROCEDURE

Chlorine from a cylinder was passed
into 400 cm?® of the solvent in a
flask fitted with stirrer and reflux
condenser. Temperatures were con-
The
chlorine which dissolved was deter-
The extent of

irreversible reaction between

trolled by a thermostat.

mined by iodometry.

chlorine and tetrachloroethane was
measured by estimation of chloride
At 90 °C about 3% of
the tetrachloroethane reacted but

ions produced.

at other temperatures there was less
than 0.2% reaction.

SOURCE AND PURITY OF MATERIALS:

l. Cl,: £from a cylinder.

2, CszClu: b.p. 146.2 °C (baro-—
metric pressure un-

specified); density
(20 °C) 1.5950 g cm

ny (20 °C) 1.4938.

.
!

ESTIMATED ERROR:

REFERENCES :

1. J. Timmermans, "Physico-Chemical
Constants of Pure Organic Com-
pounds”, Vol. 2, Elsevier,
London. 1965.




Organic compounds containing halogen

COMPONENTS : ORIGINAL MEASUREMENTS:
1. Chlorine; Cla; [7782-50~5] Kogan, L. M,; Kol'tsov, N. S.;
Litvinov, N. D. Zh.
2.1,1,2,3,4,4-Hexachloro~1, 3~ Fiz. Khim. 1963, 37, 1014-1016.
butadiene; C,Clgs; [87-68-3]
VARIABLES: PREPARED BY:
Temperature, pressure P, G. T. Fogg
EXPERIMENTAL VALUES:
T = 303.2 K Poy, = 760 mmHg
Py /mmHg Mole fraction T/K Mole fraction
2
Zel, ®c1,
408.4 0.0844 253.5 0.607
600.8 0.125 261.7 0.467
745.7 0.155 266.0 0.421
773.7 0.160 271.8 0.358
926.2 0.191 272.8 0.353
974.2 0.202 283.0 0.250
293.4 0.199
303.2 0.158
334.4 0.083 .
352.9 0.059
365.3 0.052

760 mmHg = 1 atm

1 atm = 1.013 x

10% Pascal

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

The volumes of gas absorbed by
weighed quantitiés of hexachloro-
butadiene were determined by a static
method using a thermostatted gas
burette connected to absorption
vessels and a vacuum line as

(1).
were measured by a mercury

described in ref. Pressures

manometer.,
Chlorine did not come into contact
Tempera-

0.02 K

with any metal surfaces.

tures were controlled to *
in the range 283 K - 353 K and to
* 0.05 outside this range. The
apparatus was shielded from light.

SOURCE AND PURITY OF MATERIALS;:

1. Cl,: to USSR standard GOST
6718-53.
2. Cy4Clg: m.p. 18.7 °C; density
(20 °C) 1.6793 g cm™3%;
ny (20 °C) 1.5558.

ESTIMATED ERROR:

REFERENCES :

1. Kogan, L. M.; Kol'tsov, N. S.;
Litvinov, N. D.

Zh., Fiz. Knim. 1963, 37, 1040.




416 Chlorine Solubilities
COMPONENTS : ORIGINAL MEASUREMENTS:
1. Chlorine; Cl,; [7782-50-5] Gjaldbaek, J. C.; Hildebrand,

2. Hexadecafluoroheptane;

J. H.
J, Amer. Chem. Scoe. 1950, 72,

(Perfluoroheptane); CyFi¢: 609-611.
[335~57-9]
VARIABLES : PREPARED BY:
Temperature P. G. T. Fogg

EXPERIMENTAL VALUES:

T/K Bunsen coefficient Mole fraction, Zo1, (1 atm)
273.16 20.1 0.164%

288.76 0.1165

288.96 0.1174

292.96 0.1101b

293.16 12.3 0.110

295.16 0.1051

298.16 10.7 0.0977

298.46 0.0975

a Extrapolated

b Interpolated

1 atm = 1.013 x 10°% Pascal

AUXTLIARY

INFORMATION

METHOD /APPARATUS /PROCEDURE :

Chlorine was bubbled through solvent
for about 1 hour and the chlorine

in a weighed sample of the solution
estimated by iodometry.

Temperature control was manual to
0.1 K. Saturation was at baro-
metric pressure, p . The

value of pC7F15 wagogg%imated by

Raoult's law from vapor pressure
data for C;F;g in ref. (1). Hence:

pClz = ptOtal - pC7F15

The authors then used Henry's law
(mole fraction form) to calculate
xc12 (1 atm) .

SOURCE AND PURITY OF MATERIALS:

355.58 K (753.8 mmHg) .

1. Cl,: from a cylinder (Ohio
Chem. Co.)
2. CyF;4: distilled, b.p. 355.49 -

ESTIMATED ERROR:

Ind. Eng. Chem. 1947, 39, 375.

REFERENCES ;

1. Fowler, R. D.; Hamilton, J. M.;
Kasper, J. S.; Weber, C. E.;
Burford, W. B.; Anderson, H. C.

]
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COMPONENTS :
1. Chlorine; cl,; [7782-50~5]

ORIGINAL MEASUREMENTS:
Zetkin, V.I.; Kosorotov, V.I.;
Stul, B.Ya.; Dzhagatspanyan, R.V.;

10974 %c1,

2. 1,2-Dichlorobenzene;
CsH,Cl,; [95-50-1] Khim. Prom. 1971, 47, 102-103.
VARLABLES : PREPARED BY:
Temperature P.G.T. Fogg.
EXPERIMENTAL VALUES:
T/K xc12
288.2 0.249
293,2 0.230
303.2 0.158
313.2 0.120
323.2 0.100
333.2 0.083

The pressure of Cl, plus CgH4Cl, was
apparently equal to barometric pressure.

The following equation was given

(960/(T/K)) - 4.02. )

The heat of solution of Cl, calculated from
the variation of solubility with temperature
was given as - 4400 cal mol-!,.

AUXTLIARY

INFORMATION

—

METHOD /APPARATUS /PROCEDURE :

The method and apparatus were
described in ref. (1). Chlorine

was bubbled through a measured
quantity of dichlorobenzene in a
thermostatted vessel of capacity

100 cm®. Samples were withdrawn
bPeriodically for iodometric analysis
until consistent results were obtain-
ed.

SOURCE AND PURITY OF MATERIALS:

Cl, : to USSR standard GOST
6718~53.
CsHyCl,: 99% pure. Dried with CaCl,

ESTIMATED ERROR:

REFERENCES:
l. Zetkin, V.I. et. al.

Zh. Fiz. Khim, 1970, 44, 830.
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Chlorine Solubilities

COMPONENTS :

1. Chlorine; Cl,;

2. 1,2,4-Trichlorobenzene;
CgH3Cls; [120~-82~1] Xhim. Prom. 1971, 47, 102-103.

ORIGINAL MEASUREMENTS:
[7782~50~5] Zetkin, V.I. Kosorotov, V.I.;
Stul, B.Ya.; Dzhagatspanyan, R.V.;

VARIABLES:

PREPARED BY:

Temperature P.G.T. Fogg.

EXPERIMENTAL VALUES:

T/K xc12
288.2 0.254
293.2 0.210
303.2 0.151
313.2 0.117
323.2 0.091
333.2 0.070

The pressure of Cl, plus CgH3Cl; was
apparently equal to barometric pressure.

The following equation was given :

log,y &gy, = (1050/(T/K)) - 4.29

The heat of solution of Cl, calculated from
the variation of solubility with temperature

was given as - 4800 cal mol-!.

AUXTLIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
The method and apparatus were Cl, : to USSR standard GOST
described in ref., (l). Chlorine was 6718~53,

bubbled through a measured quantity
of trichlorobenzene in a thermostatt- | CsH3Cls;: 99% pure.
ed vessel of capacity 100 cm?®.
Samples were withdrawn periodically
for iodometric analysis until
consistent results were obtained.

Dried with CaCl,

ESTIMATED ERROR:

REFERENCES :

1. Zetkin, V.I. et.
Zh, Fiz. Khim. 1970, 44, 830.

al.;
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Chlorine; Cl,; [7782-50-5] Silberstein, B.; Date, R. V.;
2. Chlorobenzene; CzHs5Cl; Butt, J. B.
[108-90-7] J. Chem, Engng. Data
1969, 14, 253-4.
VARIABLES:

PREPARED BY:
C. L. Young

EXPERIMENTAL VALUES:

- fx
T/K Solubility+, S/mol dm~ ° Mole fraction of chlorine in liquid,
xClz
303.15 1.56 0.138
318.15 1.10 0.103
333.15 0.78 0.076

.l-

given as mol dm~°®

at a partial pressure of 101.3 kPa.

* calculated by compiler assuming solubility is
(solvent).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE:

Chlorobenzene saturated with gas

by bubbling chlorine through at

283 K. Temperature then raised

to experimental temperature and
chlorine allowed to eguilibriate.
Then stannic chloride in chloro-
benzene solution added to cause
chlorine to react with chlorobenzene
to give dichlorobenzene.

SOURCE AND PURITY OF MATERIALS:

1. Matheson high purity grade;
purity better than 99.5 mole
per cent.

2. Fisher Scientific certified
reagent, dried over CaCl,,
distilled middle fraction
stored over calcium hydride
in dark.

ESTIMATED ERROR:

§T/K = +0.05; 6xclz =

REFERENCES:




420 Chlorine Solubilities

COMPONENTS :

1. Chlorine; Cly; [7782-50-5]

2. Chlorobenzene; CgzHsCl;
[108-90-7]

ORIGINAL MEASUREMENTS:

Cervinka, M.
Chem, Prum. 1960, 10, 249~251.

VARIABLES:

Pressure, temperature

PREPARED BY:

P. G. T. Fogg

EXPERIMENTAL VALUES:

T/K H/mmHg Mole fraction, xcl2 (1L atm)
(calculated by compiler)

298.2 6.61 x 10° 0.115

317.2 8.32 x 103 0.0913

338.2 12.4 x 10° 0.0613

0.54 x 10°.

760 mmHg = 1

The Henry's law constant, H, was taken to be the slope of a plot
of pressure of Cl, in the gas phase against mole fraction of Cl,
in the liquid phase. The author has given the following equation:

logi1o# = 6.0234 ~ 659.8/(T/K)
The compiler has calculated that the experimental values of X

guoted above fit this equation with a standard deviation of

The heat of solution of chlorine, calculated by the author from
the variation of F with temperature, is -3.01 kcal mol™!.

atm

1l atm = 1.013 x 10°% Pascal

AUXTLIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

The absorption of chlorine at

apparatus is described in ref.
Temperatures were controlled to

were determined by iodometry.

partial pressures up to 1 atm was
determined by passing mixtures of
chlorine and air into chlorobenzene
in an absorption vessel. The

(1) .

+ 0.5 K. The chlorine content of
the gas phase and the liquid phase

SOURCE AND PURITY OF MATERIALS:

l. Cl, & air: dried with concen-
trated H,S804.

2. CxHsCl: distilled before use.

ESTIMATED ERROR:

REFERENCES:

1. Bale]j, J.; Regner, A.
Chem. Listy 1956, 50, 1374.

' |
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logyp ®c1, ©

COMPONENTS ; ORIGINAL MEASUREMENTS:
1. Chlorine; Cl,; [7782-50-5] Zetkin, V.I.; Kosorotov, V.I.;
Stul, B.Ya.; Dzhagatspanyan, R.V.;
2. Chlorobenzene; CgHsCl;
[108-90-7] Khim. Prom. 1971, 47, 102-103.
VARTABLES: PREPARED BY:
Temperature P.G.T. Fogg.
EXPERIMENTAL VALUES:
T/K xC12
283.2 0.250
293.,2 0.178
303.2 0.141
313.2 0.112
323.2 0.079
333.2 0.071

The pressure of Cl, plus CgHsCl was
apparently equal to barometric pressure.

The following equation was given :

980/ (T/K)

The heat of solution of Cl; calculated from
the variation of solubility with temperature
was given as - 4500 cal mol~!.

- 4.08

AUXTLIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

The method and apparatus were
described in ref. (1). Chlorine was
bubbled through a measured gquantity
of chlorobenzene in a thermostatted
vessel of capacity 100 cm®. samples
were withdrawn periodically for
iodometric analysis until consistent
results were obtained.

SOURCE AND PURITY OF MATERIALS:

to USSR standard GOST 6718-53
Dried by passing through
H,S80, .

Cl,

Ce¢HsCl:99% pure. Dried with CaCl,.

ESTIMATED ERROR:

REFERENCES ;
1. Zetkin, V.I.; et al.;
Zh. Fiz. Khim. 1970, 44, 830
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Chlorine Solubilities

COMPONENTS @ ORIGINAL MEASUREMENTS:

1. Chlorine; Cl,; [7782~50-5] Krentsel, L. B.; Litmanovich,

A. D.; Shtern, V. Ya.
2. Chlorobenzene; Cg¢HsCl; Zh. Prik. Khim. (Leningrad) 1972,
[108~90-7] 45, 1875-1876.
VARIABLES: PREPARED BY:
Pressure, temperature P. G. T. Fogg

EXPERIMENTAL VALUES:

T/K H/mmHg Mole fraction, xclz (1 atm) (calculated by compiler)
313.2 7.6x10° 0.100

323.2 9,3x10° 0.082 760 mmHg = 1 atm
333.2 11.4x108 0.067 1 atm = 1.013 x 105
343,2 13,5x10°% 0.056 Pascal
The Henry's law constant, X, was taken to be the slope of a plot of
pressure of Cl, in the gas phase against mole fraction of Cl, in the
liquid phase. The authors stated that values fit the equation:

log;0# = 6.83 - 925/(T/K)).
The compiler has calculated that the values of H which have been given

fit this equation with a standard deviation of 0.09 x 10°%,

The heat of solution of chlorine in chlorobenzene, calculated by tg?
authors from the variation of X with T, was given as -4.3 kcal mol™".

AUXTLIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

A high vacuum assembly was used.

The amount of chlorine dissolved by
a measured volume of chlorobenzene
was calculated from the decrease in
pressure of a known volume of
chlorine. Pressures were measured
by a mercury manometer but direct
contact between mercury and chlorine
was prevented by the use of a glass
Bourdon type gauge as a null instru-
ment. Benzoquinone (0.l wt-%) was
added to the chlorobenzene and
experiments were conducted in a
darkened noom.

The authors stated that reproducible
results were obtained and that this
was evidence that there was no
irreversible reaction between
chlorine and chlorobenzene under the
conditions of the experiment.

SOURCE AND PURITY OF MATERIALS:

l. Cl,: condensed and degassed

under vacuum.
2., CgHsCl: degassed under vacuum;
vapor pressure agreed
with literature values
in ref. (1).

ESTIMATED ERROR:

REFERENCES ;

l. Stull, D. R.
Vapor Pressures of Pure
Substances {(Russian translation):
Tzd. Inostr, Lit. 1949.




Organic compodnds containing halogen

COMPONENTS : ORIGINAL MEASUREMENTS:
1. Chlorine; Cl;; [7782-50-~5] Ushakov, A.A.; Kosorotov, V.I.;
2. (Trifluoromethyl)benzene; Stul, B. Ya.; Motsarev, G.V.;
(Benzotrifluoride); C,HsFg; Dzhagatspanyan, R.V.
[98-08~-8] . R
Zhur, Prikl. Khim. 1977, 50, 425-7.
VARIABLES: PREPARED BY:
Temperature C.L. Young
EXPERIMENTAL VALUES:
T/K Mole ratio wWt., % Mole fraction of +
solubility solubility chlorine in liquid,
g Cl,/g C7HsF3s xClz
279 0.2550 12.40 0.2035
298 0.1406 6.84 0.1235
313 0.0896 4.36 0.0824
323 0.0646 3.14 0.0608
333 0.0489 2.38 0.0468
353 0.0276 1.30 0.0261
+

calculated by compiler

AUXTLIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Solvent saturated with gas by
bubbling chlorine, through at a
rate of 0.3 mol h™!. Samples
withdrawn and concentration of
chlorine determined by iodometric
titration.

SOURCE AND PURITY OF MATERIALS:

1. Dried with sulfuric acid and
calcium chloride.
2. Distilled, purity not less

than 99.5 mole per cent.

ESTIMATED ERROR:
8T/K +0.3;

chlz = +2%.

(estimated by compiler).

REFERENCES ;
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COMPONENTS ¢

1. Chlorine; Cl,; [7782-50-5]

ORIGINAL MEASUREMENTS:

Egunov, A. V.; Konobeev, B. I.;

Ryabov, E. A.; Gubanova, T. I.
2. (Trichloromethyl)benzene; Zh. Prik. Khim. (Leningrad) 1973,
CsHs5Cl3; [98-07-7] 46, 1855-1856.
VARIABLES : PREPARED BY:
Temperature P. G. T. Fogg

EXPERIMENTAL VALUES:

T/K Mole fraction, Laq
2
303.2 0.124
313.2 0.105
323.2 0.084
333.2 0.071
343.2 0.060
353.2 0.050
363.2 0.047
373.2 0.035
393.2 0.022
423.2 0.014

(unspecified).

The partial pressure of chlorine plus the partial pressure of

benzotrichloride was apparently equal to barometric pressure

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE ¢

Chlorine was bubbled through a
weighed portion of the solvent
(15-20 g) until a differential
manometer registered no pressure
drop when the chlorine supply was
discontinued. The chlorine
absorbed was found from the increase
in weight of the solution. Loss

of solvent in the gas stream was
shown to be negligible in comparison
with other experimental errors

which the authors estimate to be

+ 5%, Light was excluded.

Products of further chlorination
were estimated by gas chromatography
and appropriate corrections made.

SOURCE AND PURITY OF MATERIALS:

1. Cl,: from a cylinder; dried
over H,SO..
2, C7HsCly: '"pure" grade.

ESTIMATED ERROR:

REFERENCES:
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COMPONENTS

1. Chlorine; Clz; [7782-50-5]

ORIGINAL MEASUREMENTS:
Konobeev, B. I.;
T. I.

Egunov, A. V.;

Ryabov, E. A.; Gubanova,

2. (Dichloromethyl)benzene; Zh, Prik. Khim., (Leningrad) 1973,
CyHsCl,; [98-87-3] 46, 1855-1856.
VARIABLES: PREPARED BY:
Temperature P. G. T. Fogg

EXPERIMENTAL VALUES:

T/K Mole fraction, =z

Cl,
303.2 0.124
313.2 0.107
323.2 0.089
333.2 0.072
343.2 0.067
353.2 0.053
363.2 0.045
373.2 0.034
383.2 0.029
403.2 0.020

The partial pressure of chlorine plus

chloride was apparently equal to barometric pressure (unspecified).

partial pressure of benzal-

AUXTLIARY

INFORMATION

METHOD/APPARATUS /PROCEDURE :

Chlorine was bubbled through a
weighed portion of the solvent
(15-20 g) until a differential
manometer registered no pressure
drop when the chlorine supply was
discontinued. The chlorine
absorbed was found from the increase
in weight of the solution. Loss

of solvent in the gas stream was
shown to be negliglble in comparison
with other experimental errors which
the authors estimate to be * 5%.
Light was excluded. Products of
further chlorination were estimated
by gas chromatography and appropriate
corrections made.

SOURCE AND PURITY OF MATERIALS:

1. Cl,: from a cylinder; dried
over H,S04.
2. C;HgCl,: by fractionation of

products of chlorina-
tion of toluene;
contained 1.2 wt-% of
benzotrichloride.

ESTIMATED ERROR:

REFERENCES:
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COMPONENTS

1. Chlorine; Cl,; [7782-50-5]

2. (Chloromethyl)benzene;
C,H,Cl1 ; [100-44-7]

ORIGINAL MEASUREMENTS:

Egunov, A. V.; Konobeev,
Ryabov, E. A.; Gubanova,

B. I.;
T. I.

Zh. Prik. Khim. (Leningrad) 1973,

46, 1855-1856.

VARIABLES:

Temperature

PREPARED BY:

P, G. T. Fogg

EXPERIMENTAL VALUES:

T/K Mole fraction, «

cl,
303.2 0.125
313.2 0.108
323.2 0.087
333.2 0.074
343.2 0.062
353.2 0.052
363.2 0.044
373.2 0.037
383.2 0.027

(unspecified).

The partial pressure of chlorine plus the partial pressure of
benzyl chloride was apparently equal to barometric pressure

AUXTLIARY INFORMATION

METHOD /APPARATUS /PROCEDURE:

Chlorine was bubbled through a
weighed portion of the solvent
(15-20 g) until a differential
manometer registered no pressure
drop when the chlorine supply was
discontinued. The chlorine
absorbed was found from the increase
in weight of the solution. Loss

of solvent in the gas stream was
shown to be negligible in comparison
with other experimental errors which
the authors estimate to be % 5%,
Light was excluded. Products of
further chlorination were estimated
by gas chromatography and appropriate
corrections made during calculation
of solubility.

SOURCE AND PURITY OF MATERIALS:

1. Cl,: from a cylinder;
over H;SO0y4.

2, C7H,Cl : ‘'"pure" grade.

dried

ESTIMATED ERROR:

REFERENCES :
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COMPONENTS ¢

1. Chlorine; Clz; [7782-50-5]

2. l-Chloro-2-methylbenzene
(2-Chlorotoluene); C-,H,Cl;

ORIGINAL MEASUREMENTS:

Lohse, M.; Deckwer, W.-D.
J. Chem. Eng. Data
1981, 26, 159-161.

[95-49-81]
VARIABLES: PREPARED BY:
Temperature C. L. Young
EXPERIMENTAL VALUES:
T/K Solubility? S/mol dm™® (soln.)
288.15 2.306
298.15 1.745
308.15 1.311
318.15 1.036
328.15 0.842
338.15 0.674
348.15 0.547
5 at a partial pressure of 101.3 kPa.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Solvent saturated with chlorine in
dark (v1% phenol added to prevent
photochemical chlorination).
Samples withdrawn added to known
amount of additional solvent and
then 250 cm® of potassium iodide
solution. Released iodine
titrated with thiosulfate.

SOURCE AND PURITY OF MATERIALS:

No details given.

Al

ESTIMATED ERROR:

§T/K = 20.1; &5 = 3%
(estimated by compiler).

REFERENCES:
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COMPONENTS ¢ ORIGINAL MEASUREMENTS:
1. Chlorine; Cl,; [7782-50-5] Lohse, M.; Deckwer, W.-D.
2. 1-Chloro-3-methylbenzene J. Chem. Eng. Data
(3-Chlorotoluene); C;H,Cl; 1981, 26, 159-161.
[108-41-8]
VARIABLES: PREPARED BY:
Temperature C. L. Young
EXPERIMENTAL VALUES:
T/K Solubility? S/mol dm~® (soln.)
298.15 1.398
308.15 1.180
318.15 0.940
338.15 0.624
348,15 0.499

§

at a partial pressure of 101.3 kPa.

AUXTLTARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Solvent saturated with chlorine in
dark (v1% phenol added to prevent
photochemical chlorination).
Samples withdrawn added to known
amount of additional solvent and
then 250 cm® of potassium iodide
Released iodine
titrated with thiosulfate.

solution.

SOURCE AND PURITY OF MATERIALS:

No details given.

ESTIMATED ERROR:
§T/K = £0.1; 65 = £3%
(estimated by compiler).

REFERENCES :
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COMPONENTS :

1. Chlorine; Cl,; [7782-50-5]
2, l1-Chloro-4-methylbenzene
(4-Chlorotoluene); C,H,Cl;

ORIGINAL MEASUREMENTS:

Lohse, M.; Deckwer, W.
J. Chem. Eng. Data
1981, 26, 159-161.

~-D.

[106-43-4]
VARIABLES: PREPARED BY:
Temperature C. L. Young
EXPERIMENTAL VALUES:
T/K 501ubility§ S/mol dm™® (soln.)
298.15 1.386
318.15 0.884
328.15 0.741
338.15 0.552
348.15 0.479

§

at a partial pressure of 101.3 KPa.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE

Solvent saturated with chlorine in
dark (v1% phenol added to prevent
photochemical chlorination).
Samples withdrawn added to known
amount of additional solvent and
then 250 cm® of potassium iodide
solution. Released iodine
titrated with thiosulfate.

SOURCE AND PURITY OF MATERIALS:

No details given.

ESTIMATED ERROR:
8T/K = +0.1; 88 = *3%
(estimated by compiler).

REFERENCES:
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Chlorine; Cl,; [7782-~50-5] Ushakov, A.A.; Kosorotov, V.I.
2. (Trifluoromethyl) benzene, Stul, B. Ya., Motsarev, G.V.;
(Benzotrifluoride); CyHsF3; Dzhagatspanyan, R.V.
[98-08-8)

3. Chloro(trifluoromethyl)benzene; | 2hAur. Prikl. Khim. 1977, 50, 425-7
C7H4C13F; [52181-51-8]

4. Dichloro(trifluoromethyl)benzene;
C7H3Cl,Fs;

VARTIABLES: PREPARED BY:
Temperature, composition

C.L. Young

EXPERIMENTAL VALUES:
T/K Mole ratio We. % Mole fraction T
solubility solubility of chlorine in

g Cl,/100g(2+3+4) liquid, =z,

Mixture containing 58.29 Wt % C;HsF,, 39.47 Wt & C,H,ClF; and 2.24 Wt %
C7H3Cl,F;.

298 0.1543 6.80 0.1325
313 0.1040 4.58 0.0933
323 0.0799 3.52 0.0733
333 0.0604 2.66 0.0563
353 0.0381 l.68 0.0363

Mixture containing 22,82 Wt % C;HsF3;, 60.86 Wt % CyHLClF;, and 16.32 Wt %
C7H3Cl,F;.

298 0.1727 6.88 0.1457
313 0.1255 5.00 0.1102
323 0.1024 4,08 0.0918
333 0.0833 3.32 0.0760
353 0.0587 2.20 0.0517

+ calculated by compiler.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Solvent saturated with gas by 1. Dried with sulfuric acid and
bubbling chlorine through at a calcium chloride.

rate of 0.3 mol h~!. Samples
withdrawn and concentration of
chlorine determined by iodometric
titration.

2. Distilled, purity not less than
99.5 mole per cent.

3. and 4. Prepared by chlorination
of benzotrifluoride in presence
of ferric chloride at 60°C.

ESTIMATED ERROR:
= * H =
ST/K +0.3; GmClz +2%.

(estimated by compiler).

REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Chlorine; Cl,; [7782-50-5] Ushakov, A.A.; Kosorotov, V.I.;
2. (Trifluoromethyl)benzene; Stul, B.Ya.; Motsarev, G.V.
(Benzotrifluoride); C,HsFg3; Dzhagatspanyan, R.V.
[98-08-8]
3. Chloro(trifluoromethyl)benzene; Zhur. Prikl. Xhim. 1977, 50, 425-7.
C7HyClF,
VARIABLES : PREPARED BY:
Temperature C.L. Young

EXPERIMENTAL VALUES:
Mixture containing 84.84

weight percent of benzotrifluoride

before passage of chlorine

+ calculated by compiler

T/K Mole ratio Wt. % Mole fraction of +
solubility solubility chlorine in liquid,
g Cly/g (2+3) Te1,
298 0.1340 6.60 0.1229
313 0.0870 4.58 0.0886
323 0.0660 3.62 0.0713
333 0.0510 2.80 0.0561
353 0.0324 1.70 0.0348

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE ;

Solvent saturated with gas by
bubbling chlorine through at a rate
of 0.3 mol h~!. Samples withdrawn
and concentration of chlorine
determined by iodometric titration.

SOURCE AND PURITY OF MATERIALS:

1. Dried with sulfuric acid and
calcium chloride.

2. Distilled, purity not less
than 99.5 mole per cent.

3. Prepared by chlorination of

benzotrifluoride in presence of
ferric chloride at 60°C.

ESTIMATED ERROR:

§T/K = %0.3; 6xc12 = *2%.
(estimated by compiler)
REFERENCES ;
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COMPONENTS :

1. Chlorine; Cl,; [7782-50-5]
2. 3,4,5-Trichloro-2-(trichloro-

methyl)-pyridine; CgHClgN;

ORIGINAL MEASUREMENTS:

Kosorotov, V. I.; Stul, B. Ya.;
Dzhagatspanyan, R. V.

Zh. Prikl. Khim. 1978, 51, 887-889

[1201-30-5] (J. Appl. Chem. USSR 1978, &1, 858-
860) .
VARIABLES: PREPARED BY:
Temperature C. L. Young

EXPERIMENTAL VALUES:

Pressure, p = 101.3 kPa

T/K Solubility, $/mol dm™°®
378.2 0.21
393.2 0.17
408.2 0.13
423.2 0.11
473.2 0.056

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Chlorine was bubbled through the
liquid until equilibrium was
attained at a total pressure equal
The
results were corrected to 10l.3 kPa

t6 the barometric pressure.
pressure. The chlorine in solution
was determined by iodometry.
Reaction of chlorine and solvent
was minimised by 0.2 mole per cent
phenol.

SOURCE AND PURITY OF MATERIALS:

1. No details given.

2. Purity 95-99 mole per cent as
determined by chromatography.
0.2 mole per cent phenol added
as a chlorination inhibitor.

ESTIMATED ERROR:

§T/K = +0.1; §85/5 = +0.07.

REFERENCES :
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COMPONENTS ¢

1. Chlorine; Cl,; [7782-50~5]
2. 3,4,5-Trichloro-2-(dichloro-

ORIGINAL MEASUREMENTS:

I.; Stul, B. Ya.;
Dzhagatspanyan, R. V.

Kosorotov, V.

methyl)pyridine; CgH2ClsN; Zh. Prikl. Khim. 1978, 51, 887-889
[7041-22-7] (J. Appl. Chem. USSR 1978, 51, 858-
860).
VARIABLES: PREPARED BY:
Temperature C. L. Young

EXPERIMENTAL VALUES:

Pressure, p = 101.3 kPa

T/K Solubility, S/mol dm~?3
333.2 0.51
363.2 0.26
378.2 0.19
408.2 0.12

AUXILIARY INFORMATEON

METHOD /APPARATUS /PROCEDURE :

Chlorine was bubbled through the
liquid until equilibrium was
attained at a total pressure equal
to the barometric pressure. The
results were corrected to 101l.3 kPa
pressure, The chlorine in solution
was determined by iodometry.
Reaction of chlorine and solvent

was minimised by 0.2 mole per cent

phenol.

SOURCE AND PURITY OF MATERIALS:
1. No details given.

2. Purity 95-99 mole per cent as
determined by chromatography.

phenol added

inhibitor.,

0.2 mole per cent
as a chlorination

ESTIMATED ERROR:

§T/K = *0.1; &5/8 = +0.05.

REFERENCES;
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Chlorine Solubilities

COMPONENTS : ORIGINAL MEASUREMENTS:
1. Chlorine; Cl,; [7782-50-5] Kosorotov, V. I.; Stul, B. Ya.;
2. 3,5-Dichloro-2-~(trichloromethyl) - Dzhagatspanyan, R. V.
pyridine; CgH,Cl;sN; Zh. Prikl. Khim. 1978, 51, 887-889
[1128-16~1] (J. Appl. Chem. USSR 1978, 51, 858-
860)
VARIABLES: PREPARED BY:
Temperature C. L. Young

EXPERIMENTAL VALUES:

Pressure, p = 101.3 kPa

T/K Solubility, S/mol dm™?
333.2 0.50
363.2 0.26
393.2 0.15
423.2 0.10

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Chlorine was bubbled through the
liguid until equilibrium was
attained at a total pressure equal
The
results were corrected to 101.3 kPa

to the barometric pressure.
pressure. The chlorine in solution
was determined by iodometry.
Reaction of chlorine and solvent

was minimised by 0.2 mole per cent
phenol.

SOURCE AND PURITY OF MATERIALS:

1. No details given.

2. Purity 95-99 mole per cent as
determined by chromatography.
0.2 mole per cent phenol added
as a chlorination inhibitor.

ESTIMATED ERROR:

§T/K = %0.1; &5/5 = £0.05.

REFERENCES ;
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COMPONENTS ¢

1. Chlorine; Cl.; [7782-50-5]

ORIGINAL MEASUREMENTS:

Zetkin, V.I.; Kolesnikov, I.M.
Zakharov, E.V.; Dzhagatspanyan, R.V.

2. 1,2-Dichloro-4-nitrobenzene;
CeH3Cl,NO,; [99-54-7] Khim. Prom. 1966, 42, 624-626.
VARIABLES: PREPARED BY:
Temperature P.G.T. Fogg
EXPERIMENTAL VALUES:
R *
T/K mOlClz/mOleH3ClzN02 gc12/1°°9csnac1zuoz Mole ﬁractlon
Cl,
333 0.0517 1.911 0.0492
353 0.0363 1.342 0.0351
373 0.0258 0.954 0.0252
393 0.0188 0.695 0.0185
413 0.0146 0.540 0.0144
433 0.0114 0.421 0.0113

The total pressure was apparently equal to barometric pressure

(unspecified).

The heat of solution of.Cl,,

1

cal mol”

* Calculated by compiler.

calculated from the variation of
solubility with temperature, was given by the authors as - 4340

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE :

Chlorine was bubbled through the
solvent in a thermostatted vessel

of capacity 100 cm®., Samples

were withdrawn periodically for
iodometric analysis until consistent
results were obtained.

SOURCE AND PURITY OF MATERIALS:
Cl, to USSR standard GOST
6718-53

CsH3Cl,NO,: prepared by chlorination
of l-chloro-4-nitro-
benzene; recrystallised
before use.

ESTIMATED ERROR:

REFERENCES :
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(unspecified).
The heat of solution of Cl. ,
cal mol-?,

* Calculated by compiler.

COMPONENTS ¢ ORIGINAL MEASUREMENTS:
1. Chlorine; Cl,; [7782~50-5] Zetkin, V.I.; Kolesnikov, I.M.;
Zakharov, E.V.; Dzhagatspanyan, R.V.
2. 1,4-Dichloro-2-nitrobenzene;
Ce¢H3Cl,NO2; [89-61-2] Khim. Prom. 1966, 42, 624-626.
VARIABLES : PREPARED BY:
Temperature P.G.T. Fogg
EXPERIMENTAL VALUES:
*
T/K m°1C1z/m°lcsH3ClzNog gc12/100gC6H3c12N02 Molexfractlon
Cl:
333 0.0675 2.495 0.0632
353 0.0463 1.712 0.0443
373 0.0316 1.168 0.0306
393 0.0233 0.861 0.0228
413 0.0177 0.654 0.0174
433 0.0137 0.506 0.0135

The total pressure was apparently equal to barometric pressure

calculated from the variation of
solubility with temperature, was given by the authors as - 4580

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Chlorine was bubbled through the
solvent in a thermostatted vessel

of capacity 100 cm®. Samples were
withdrawn periodically for iodometric
analysis until consistent results
were obtained.

SOURCE AND PURITY OF MATERIALS:

to USSR standard GOST
6718-53. Dried with
H,SO, and with CaCl.,.

Cl,

to standard TU GAP-U
539-54. Recrystallised
before use.

CsH3Cl,NO, :

ESTIMATED ERROR:

REFERENCES:
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Chlorine; Cl,; [7782-50-5] Kosorotov, V. I.; Stul, B. Ya.;
2. 2-Chloro-6-~(trichloromethyl) - Dzhagatspanyan, R. V.
pyridine; CgH3;Cl,N; Zh., Prikl. Khim. 1978, 51, 887-889
[1929-82-4] (/. Appl. Chem., USSR 1978, 51, 858=-
860) .
VARIABLES : PREPARED BY:
Temperature C. L. Young

EXPERIMENTAL VALUES:

Pressure, p = 101.3 kPa

T/K Solubility, S/mol dm™®

363.2 0.13

393.2 0.10

423.,2 0.08

443.2 0.066 .
473.2 0.05

AUXTLIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Chlorine was bubbled through the
liquid until equilibrium was
attained at a total pressure equal
The

results were corrected to 101.3 kPa

to the barometric pressure.
pressure. The chlorine in solution
was determined by iodometry.
Reaction of chlorine and solvent

was minimised by 0.2 mole per cent
phenol.

SOURCE AND PURITY OF MATERIALS:

1. No details given.

2. Purity 95-99 mole per cent as
determined by chromatography.

phenol added

inhibitor.

0.2 mole per cent
as a chlorination

ESTIMATED ERROR:

§T/K = *0.1; &5/5 = £0.07.

REFERENCES:
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COMPONENTS :
1. Chlorine; Clz; [7782-50-5]

2. 5-Chloro-2-(trichloromethyl) -
pyridine; CeHsCqu; [1197—03—1]

3. 3,5-Dichloro-2-(dichloromethyl) -
pyridine; CgH3Cl,N; [7041-25-0]

ORIGINAL MEASUREMENTS:
Kosorotov, V. I.; Stul, B. Ya.;

Dzhagatspanyan, R. V.

Zh. Prikl. Knim. 1978, 51, 887-889
(J. Appl. Chem. USSR 1978, 51, B858-
860) .

VARIABLES :

Temperature

PREPARED BY:

C. L. Young

EXPERIMENTAL VALUES:

Pressure, p = 101.3 kPa

T/K Solubility, S/mol dm~?®
333.2 0.57
363.2 0.36
393.2 0.26
423.2 0.17
443.2 0.12

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Chlorine was bubbled through the
liquid until equilibrium was
attained at a total pressure equal
The
results were corrected to 10l.3 kPa

to the barometric pressure.
pressure. The chlorine in solution
was determined by iodometry.
Reaction of chlorine and solvent

was minimised by 0.2 mole per cent
phenol.

SOURCE AND PURITY OF MATERIALS:

1. No details given.

2. Purity 95-99 mole per cent as
determined by chromatography.
0.2 mole per cent phenol added
as a chlorination inhibitor.

3. As in 2 above.

ESTIMATED ERROR:

§T/K = +0.1; 65/5 = £0.05.

REFERENCES:
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COMPONENTS :

1. Chlorine; Cl,; [7782-50-5]

ORIGINAL MEASUREMENTS:

Zetkin, V.I.; Kolesnikov, I.M.;
Zakharov, E.V.; Dzhagatspanyan, R.V.

2. 1-Chloro-2-nitrobenzene;
C¢HyCINO2; [88-73-3] Khim. Prom. 1966, 42, 624-626.
VARIABLES : PREPARED BY:
Temperature P.G.T. Fogg
EXPERIMENTAL VALUES:
*
T/K molClz/molcsmClNoz gClz/lOOgCGHuClNoz Molexfractlon
Ccl,

313 0.0732 3.298 0.0682

333 0.0482 2,172 0.0460

353 0.0337 1.518 0.0326

373 0.0231 1.041 0.0226

393 0.0176 0.793 0.0173

413 0.0134 0.604 0.0132

433 0.0106 0.478 0.0105

The total pressure was apparently equal to barometric pressure

(unspecified).

The heat of solution of Cl; calculated from the variation of
solubility with temperature was given by the authors as - 4340

cal mol~l!.

* Calculated by compiler.

AUXILIARY

INFORMATION

METHOD /APPARATUS /PROCEDURE :

Chlorine was bubbled through the
solvent in a thermostatted vessel

of capacity 100 cm®. Samples were
withdrawn periodically for iodometric
analysis until consistent results
were obtained.

SOURCE AND PURITY OF MATERIALS:

to USSR standard GOST
6718-53., Dried with
H,80, and with CaCl,.

C12 :

to standard TU GAP-U
451-53. Recrystallised
before use.

CsHyCINO,:

ESTIMATED ERROR:

REFERENCES :
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COMPONENTS :

ORIGINAL MEASUREMENTS:

1. Chlorine; Cl;; [7782-50-5] Zetkin, V.I.; Kolesnikov, I.M.;
Zakharov, E.V.; Dzhagatspanyan, R.V.
2. 1-Chloro-3-nitrobenzene;
CsHyCINO2; [121-73-3] Khim. Prom. 1966, 42, 624-626.
. VARIABLES : PREPARED BY:
Temperature P.G.T. Fogg
EXPERIMENTAL VALUES:
*
T/K mOlClz/mOleH4C1N02 gclz/lOOgcsHhC1N02 Molexfractlon
Ccl,
333 0.0468 2.109 0.0447
353 0.0321 1.446 0.0311
373 0.0219 0.987 0.0214
393 0.0157 0.707 0.0154
413 0.0117 0.527 0.01le
433 0.0091 0.410 0.0090

The total pressure was apparently equal to barometric pressure

(unspecified).

The heat of solution of Cl, calculated from the variation of
solubility with temperature was given by the authors as - 4700

cal mol~!.

* Calculated by compiler.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Chlorine was bubbled through the
solvent in a thermostatted vessel

of capacity 100 cm®, Samples were
withdrawn periodically for iodometric
analysis until consistent results
were obtained.

SOURCE AND PURITY OF MATERIALS;

Ccl, to USSR standard GOST
6718-53.
Dried with H,S04 and
with CaCl..

CsH4CINO,: prepared by chlorination

of nitrobenzene.
Purified by crystallis-
ation.

ESTIMATED ERROR:

REFERENCES :
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COMPONENTS ¢

1. Chlorine; Cl,; [7782-50-5]

ORIGINAL MEASUREMENTS:

Zetkin, V.I. Kolesnikov, I.M.;
Zakharov, E.V,.; Dzhagatspanyan, R.V.;

2. 1-Chloro-4-nitrobenzene;
C¢H4CINO,; [100-00-5] Xhim. Prom. 1966, 42, 624-626.
VARTABLES: PREPARED BY:
Temperature P.G.T. Fogg

EXPERIMENTAL VALUES:

(unspecified).

cal mol-?'.

* Calculated by compiler.

*
T/K mOlClz/mOICquClNOZ gClz/loogcsHuClNOz Mole fraction
%c1,
373 0.0274 1.235 0.0267
393 0.0185 0.834 0.0182
413 0.0132 0.595 0.0130
433 0.0097 0.437 0.0096

The total pressure was apparently equal to barometric pressure

The heat of solution of Cl; calculated from the variation of
solubility with temperature was given by the authors as - 5560 .

—

AUXTLIARY INFORMATION‘

METHOD /APPARATUS /PROCEDURE :

Chlorine was bubbled through the
solvent in a thermostatted vessel of
capacity 100 cm®, Samples were
withdrawn periodically for iodometric
analysis until consistent results
were obtained.

SOURCE AND PURITY OF MATERIALS:

Cl; : to USSR standard GOST
6718~53. Dried with
H,80, and with CaCl,.
CsHyC1NO;: to standard TU 9728-61.
Recrystallised before
use.

ESTIMATED ERROR:

REFERENCES:
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Chlorine Solubilities

COMPONENTS :

1. Chlorine; Cl,; {7782-50-5]
2. 2-(Trichloromethyl)-pyridine;

ORIGINAL MEASUREMENTS:

vV.I.:;
Dzhagatspanyan,

Stul,
R. V.

Kosorotov, B. Ya.;

CeHyCl3N; Zh. Prikl. Khim. 1978, 51, 887-889
[4377-37-1] (J. Appl. Chem. USSR 1978, 51, 858-
860) .
VARIABLES: PREPARED BY:
Temperature C. L. Young

EXPERIMENTAL VALUES:

Pressure, p = 101.3 kPa

T/K Solubility, §/mol dm™?
333.2 0.63
363.2 0.38
393.2 0.26
423.2 0.19
443,2 0.15

AUXTLIARY INFORMATION

METHOD /APPARATUS /PROCEDURE:

Chlorine was bubbled through the
liquid until equilibrium was
attained at a total pressure equal
The
results were corrected to 101.3 kPa

to the barometric pressure.
pressure. The chlorine in solution
was determined by iodometry.
Reaction of chlorine and solvent
was minimised by 0.2 mole per cent

phenol.

SOURCE AND PURITY OF MATERIALS:

1. No details given.

2. Purity 95-99 mole per cent as
determined by chromatography.
0.2 mole per cent phenol added
as a chlorination inhibitor.

ESTIMATED ERROR:

§T/K = 0.1; 65/8 = 20.05.

REFERENCES :
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COMPONENTS :

1. cChlorine; Cl,; [7782-50-5]

ORIGINAL MEASUREMENTS:
Roozeboom, H.W.B.;

2. Dichlorodioxochromium; Rec. Trav. Chim. 1885, 4, 379-381.
Cl2:Cx02; [14977-61-8]

VARIABLES: PREPARED BY:

Temperature, concentration P.G.T. Fogg.

EXPERIMENTAL VALUES:

T/K Quantity of chlorine Poy /mmHg Mole fraction*
en atomes. Clz
Cl,

273.2 1.70 1302 0.459
273.2 1.43 1208 0.417
273.2 1.40 1198 0.412
273.2 1.35 1189 0.403
273.2 1.30 1150 0.394
273.2 1.25 1125 0.385
273.2 1.20 1101 0.375
273.2 1.16 1069 0.367
273.2 1.12 1051 0.359
273.2 1.04 1016 0.342
273.2 1.00 984 0.333
273.2 0.91 923 0.313
273. 0.78 824 0.281
273.2 0.68 753 0.254
247.2 3.08 765 0.606
249.2 3.08 791 0.606
251.2 3.08 844 0.606
251.2 2,77 820 0.581
251.2 2.31 734 0.536
253.2 3.08 896 0.606
253.2 2.77 862 0.581
253.2 2,31 780 0.536
255.2 2.77 905 0.581
255.2 2,31 831 0.536
257.2 2.00 851 0.500
258.2 2.77 1002 0.581

AUXILIARY INFORNATIdN

METHOD APPARATUS/PROCEDURE:

The pressure over a known weight of
Cl, dissolved in a known weight of
Cl,Cr0., in a small bulb at 247.2K

to 273.2K was measured by a mercury
manometer in which the mercury was
protected by sulphuric acid. The
concentration of Cl, was changed by
removing gas through a side tap and
collecting it over brine saturated
with chlorine. The weight of Cl,
removed, and the weight remaining in
the flask, were calculated from the
volume of gas collected. No allow-
ance was made for the vapor pressure
of Cl,Cr0,.

SOURCE AND PURITY OF MATERIALS:

Cl, : not specified.

Cl:CrCO,: fractionally distilled
under dry CO;; b.p.ll7°C
(barometric pressure
unspecified.)

ESTIMATED ERROR:

REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:

1. Chlorine; Cl,; [7782-50-~5] Roozeboom, H.W.B.;
_ ] . Ree.Trav. Chim. 1885, 4, 379-381.
2. Dichlorodioxochromium;

Cl,Cr02; [14977-61-8]

EXPERIMENTAL VALUES:

T/K Quantity of chlorine Peq /mmHg Mole fraction*

en atomes 2 Ty

2

259.2 2.00 902 0.500
259.2 1.24 754 0.383
261.2 2.77 1105 0.581
262.2 1.70 952 0.459
262.2 1.24 818 0.383
263.2 2.00 1015 0.500
264.2 1.70 995 0.459
264.2 1.24 870 0.383
265.2 1.39 930 0.410
266.2 1.39 948 0.410
266.2 1.24 921 0.383
268.2 1l.24 975 0.383
270.2 1.24 1034 0.383
271.2 1.70 1232 0.459
273.2 1.70 1295 0.459
273.2 1.39 1185 0.410
273.2 1.24 1118 0.383
273.2 1.07 1031 0.349
273.2 0.76 825 0.275
760 mmHg = 1 atm; 1 atm = 1.013 x 10° Pascal.

*# calculated by the compiler on the assumption
that concentration en atomes is the ratio of
atoms of dissolved chlorine to molecules of
Cl,Cx0,.
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Chlorine; Cl,; [7782-50-5] Schulze, H.
J. Prakt. Chem. 1881, 24, 168.
2. Sulfuryl chloride; Cl,0,S;
[7791-25-5]
VARIABLES: PREPARED BY:
P, G. T. Fogg
EXPERIMENTAL VALUES:
T/K Wt. of Cl, absorbed per Vol. of Cl, absorbed Mole fractionf
unit wt. of Cl,0,S per vol. of Cl,0,S Loy
2
273.2 0.136 71 0.206

*
Calculated by compiler.

The pressure of chlorine was apvarently equal to
barometric pressure (unspecified).

AUXILIARY INFORMATION

METHOD 'APPARATUS /PROCEDURE :

Chlorine was bubbled through a
weighed quantity of sulfuryl
chloride in a stoppered cylinder
fitted with inlet and outlet tube.
Passage of gas was continued until
bubbles of gas no longer appeared
to be absorbed. The amount of
chlorine absorbed was found by

weighing.

SOURCE AND PURITY OF MATERIALS:

No details given,

ESTIMATED ERROR:

REFERENCES :
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COMPONENTS: ORIGINAL MEASUREMENTS:
1. Chlorine; Cl,; [7782-50-5] Taylor, N. W.; Hildebrand, J. H.
Jd, Amer. Chem. Soc. 1923, 45,
2. Tetrachlorosilane, (Silicon 682~694.
tetrachloride); SiCly;
{10026-04-7]}
VARIABLES: PREPARED BY:
P. G. T. Fogg
EXPERIMENTAL VALUES:
Mole fractions
T/K g Cl,/g of solution pclz/mmHg xC12 xc12(1 atm)
273.16 0.131 681 0.266 0.288
760 mmHg = 1 atm
1 atm = 1.013 x 105 Pascal

AUXILIARY 'INFORMATION

METHOD 'APPARATUS /PROCEDURE :

Saturator tube (1). Chlorine was
bubbled through liquid. Samples

of saturated liquid were run into a
weighed flask containing aqueous KI,
and iodine was titrated with stan-
dard solution of thiosulfate.
Temperature control was manual to

0.1 K.

Saturation was at barometric pressure,
Piotal® The value of psicl“ was

1. c12!

2. SiClq:

SOURCE AND PURITY OF MATERIALS:

from an electrolytic
supply; contained less
than 0.1% of free acid.

not specified.

estimated by Raoult's law from vapor
pressure data for SiCl, given in
ref. (2). Hence:

Pe1, T Protal ~ Pgici,

ESTIMATED ERROR:

The authors also estimated Tnq (1
2

atm) from To1, by Henry's law (mole
fraction form).

REFERENCES:

2695.

1. Bichowsky, F. R.; Storch, H.
J. Amer. Chem, Soe., 1915, 37,°

2. Landolt BOrnstein Tabellen.
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COMPONENTS ; ORIGINAL MEASUREMENTS:
1. Chlorine; Cl,; ([7782-50-5] Krieve, W. F.; Mason, D. M.
2. Titanium chloride; Cl1l,Ti; J. Phys. Chem. 1956, 60, 374.
[7550-45-0]
VARIABLES : PREPARED BY:
Temperature, pressure P. G. T. Fogg

EXPERIMENTAL VALUES:

Mole fraction Mocle fraction

T/K pclz/atm xc12 T/K pClz/atm xClz
293.2 1.50 0.2513 303.2 3.39 0.4227

2.20 0.3585 3.93 0.4844

2.71 0.4358 4.63 0.5571

3.13 0.4964 5.41 0.6412

3.67 0.5674 6.14 0.7107

4,24 0.6499

4,76 0.7229

The recovery of Cl; by dissolution in Cl,Ti on an industrial scale has

been reported (1).

AUXTLIARY INFORMATION

METHOD APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:

A known weight of chlorine, deter-~ 1. Clz: A commercial sample was
purified by fractional
distillation to remove
the bomb containing the gas, was air and CO,.

added to a known weight of titanium 2. TiCl,: from National Bureau of
tetrachloride in a second bomb. Standards; 99.999%
When equilibrium had been attained pure.

the pressure in the second bomb was

mined by the change in pressure in

recorded. All pressures were
measured by calibrated stainless
1 | steel Bourdon gauge to + 0.5%.

ESTIMATED ERROR:

Temperatures were controlled to

+ 0.1 °C. Solubilities were calcu- | REFERENCES:

1ated from the pressure data using 1. Anon.

t | puplished gas density data (2). Res. Disel. 1977, 157, 15,

2. Hulme, R.E.; Tillman, A.B.
Chem. Eng. 1949,56,99.

V
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Fluorine Solubilities

COMPONENTS :

l. Fluorine; PF,; [7782-41-4]

ORIGINAL MEASUREMENTS:

Rewick, R. T.; Tolberg, W. E.;

Temperature, pressure

2, Hydrogen fluoride; HF; Hill, M. E.
[7664-39~3] J. Chem. Engng. Data 1970, 15,
527-530.
VARIABLES: PREPARED BY:

C. L. Young

EXPERIMENTAL VALUES:

*
Mole fraction

Total Partial Conc. of
T/K pressure pressure fluorine of fluorine,
P/kPa P/kPa /mol kg~ ! Tp,
292.95 280.0 177.3 0.0356 0.000713
538.6 434.6 0.0925 0.00185
799.9 695.9 0.150 0.00300
1064 959.9 0.204 0.00410
1088 983.9 0.206 0.00414
272.94 364.0 316.0 0.0690 0.00138
370.6 322.6 0.0697 0.00139
729.3 681.3 0.148 0.00296
950.6 903.0 0.196 0.00393
1192 1144 0.247 0.00496
249.95 815.9 798.6 0.194 0.00389
207.95 637.3 634.6 0.187 0.00375
195.95 204.0 202.6 0.0675 0.00135
209.3 208.0 0.0678 0.00136
440.0 438.6 0.144 0,.00288
735.9 734.6 0.243 0.00486

*
calculated by compiler

AUXILTARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Static equilibrium cell made of
Monel metal. Known amounts of
fluorine added to known amount of
hydrogen fluoride in cell.

Quantity of gas absorbed calculated
from equilibrium pressure and cell
volume.

SOURCE AND PURITY OF MATERIALS:

1. Purity 98 mole per cent obtained
from Allied Chemical Corp.
Fractionally distilled final
purity better than 99 mole per
cent. Major impurities nitrogen
and oxygen.

2. Anhydrous sample obtained from
0lin Corp. Conductivity
3 x 10° ohm™! cm™!.

ESTIMATED ERROR:

ST/K = £0.02; +3%

(estimated by compiler).

Gsz =

REFERENCES:
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Chlorine monoxide; Cl,0; Ourisson, M.M.J.; Kastner, M.
[7791~21-1]
Bull. Soe. Chim. France. 1939, 6,
2. Water; Hzo; [7732"18-5] 1307-11.
VARIABLES: PREPARED BY:
Temperature R. Battino.
EXPERIMENTAL VALUES:
b
r/k & ™ HOCL/mol Foy /mm® oy o/mmd T/K K, K,
1000g H,0™! 2 2
283.15 0.26 0.097 0.014 283.15 0.21 0.24
0.57 0.29 0.068 293.15 0.65 0.70
0.70 0.36 0.103
0.90 0.56 0.170
1.05 0.67 0.232
1.23 1.05 0.318
1.55 1.59 0.505
1.65 1.65 0.572
1.92 2.08 0.774
2.00 2.16 0.840
2.03 2.10 0.865
293.15 0.148 0.16 0.014
0.149 0.15 0.014 -
0.178 0.18 0.021
0.175 0.13 0.020
0.189 0.15 0.023
0.222 0.23 0.032
0.287 0.21 0.054
0.287 0.19 0.023
0.327 0.36 0.070
0.545 0.68 0.19
0.553 0.74 0.20
0.641 1.11 0.27
0.651 1.2 0.28

AUXILIARY INFOR&MEION

METHOD . APPARATUS /PROCEDURE :

The amount of HOC1l in solution
is determined by chemical titration.

SOURCE AND PURITY OF MATERIALS:

No details given.

ESTIMATED ERROR:

$ = 0.03.

Myoc1/™oc1

compiler's estimate.

REFERENCES ;
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COMPONENTS : ORIGINAL MEASUREMENTS
1. Chlorine monoxide; Cl,0; Ourisson, M.M.J.; Kastner, M.
2. Water; H;0; [7732~18-5] Bull. Soe. Chim. France. 1939,
6, 1307-11.
EXPERIMENTAL VALUES
-1
/K & mHOCl/mOl 1000g H,0 Pclz/mm PClzo/mm
293.15 0.672 1.2 0.29
0.747 1.2 0.36
0.771 1.0 0.39
0.812 1.1 0.43
0.842 1.2 0.46
0.943 1.4 0.58
0.941 1.5 0.58
1.22 2.7 0.97
1.52 4,1 1.50
2.55 10.3 4,23
2.68 10.9 4.67
283.15 60.16 © 760. €
293,15 34,19 € 760, €
a. Temperature reported as 10 and 20° C,.

Molality (moles HOCl/1000g H,0) in solution.

p is defined as 2P + P P is also defined

cl, cl,0 HOCL®
= 2K, [HOC1l]?% + K,[HOC1].

Cl,

as PC12

= 2 ==
X, PCle/ [HOC1] 4. K, PHocl/[HOCl].

- 2
Pc120 calculated from Pc1zo = K [HOC1]

Extrapolated values to PClgO = 1 atm. Since [Cl,0] in
solution were not given it was not possible to calculate
a mole fraction solubility for Cl,0.




Chlorine Monoxide Solubilities
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COMPONENTS :
(1) Chlorine monoxide; C120;
[7791-21-1]

(2) Water; H,0; [7732-18~-5]

ORIGINAL MEASUREMENTS:

Secoy, C.H.; Cady, G.H.
J. Amer, Chem. Soe. 1941, 63, 2504-8.

VARIABLES:

T/K: 276-293
p/mm Hg: 1-75

PREPARED BY:
R. Battino

EXPERIMENTAL VALUES:
Solubilitya of Chlorine Monoxide as g

pc120/mm o°cP
1 7.6
5 16.7
10 23.7
20 33.6
30 40.7
40 46.9
50 52.4
60 56.7
70 60.2
75 61.6

6.00°C (15.17 to 15.70 mm)},

The numbers in parentheses give
of Cl1,0 at each temperature.

Temperatures reported to 0.01°C,

C1,0/100 g H,O

10% 20°¢
5.2 3.5
12.3 8.0
17.4 11.1
24.2 15.4
29.2 18.7
33.0 21.3
36.2 23.7
39.0 25.8
41.4 27.7
42.5 28.6

Actual measurements were made at 3.46°C (1.27 to 247.6 mm),
9,920C (0.918 to 75.62 mm),
16.00°C (32.38 to 33.66 mm), and 19.98°C (1.11 to 87.49 mm). .

the range of partial pressure

The authors condensed these
value§ to the above solubility table.

contd.

—

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Two bulbs are connected by stop-
cocks. A solution of hypochlorous
acid is introduced in one and the
apparatus rotated so the solution
moves through both bulbs. After
equilibration samples of the gas and
liquid phases are chemically analysed.
The analysis of the gas samples used
the method of Spinks (1). The press-
ure was altered during the run.

SOURCE AND PURITY OF MATERIALS:
(1) C120 - no comment by authors.

(2) H,0 - no comment by authors.

2

ESTIMATED ERROR:

88/8 0.02 to 0.05 (estimated by
compiler).

REFERENCES ;

(1) sSpinks J. Amer. Chem. Soe. 1931,
53, 3015.
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COMPONENTS ¢ ORIGINAL MEASUREMENTS:
(1) Chlorine monoxide; Clzo; Secoy, C.H.; Cady, G.H.
[7791-21-1] J. Amer. Chem. Soc. 1941, 63,
2504-8.

(2) Water; H,0; [7732~18-5]

Solubilitya of Chlorine Monoxide

T/K xlb Al gd

273.15 0.5259 1375 533.3
283.15 0.4273 962 359,9
293.15 0.3353 672 243.4

a. All values calculated by compiler.

b. Mole fraction solubility (extrapolated) at 1 atm partial pressure
of gas.

c. Ostwald coefficient (extrapolated).

d. Solubility as g C1,0/100 g H,0 at 1 atm partial pressure of
gas (extrapolated”™).

Equilibrium Constant k?

t/°c K

3.46 0.41 ¥ 0.01

6.00 0.48 ¥ 0.01

9.92 0.62 = 0.01

16.00 1.01 * 0.01

19.98 1.47 £ 0.01
. . 2 =

a. K= Pc120 X aﬂzo/(aHOCl) for 2 HOCl(aq) = c120(g) + H,0(1).
Assume a = 1 and Kl = Pcl o/m2 where m is the molal

H,O
2 2
concentration of HOCl. The Kl values are plotted against m

and extrapolated to infinite dilution to give the values of
K in this table.
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COMPONENTS : ORIGINAL MEASUREMENTS:
(1) chlorine monoxide; Cl1,0; Roth, W.A. Z. Physik. Chem. 1942,
2 4191, 248-~50.
[7791-21-1] '
(2) Water; H,0; [7732-18-5]
VARIABLES : PREPARED BY:
Concentration: molality HOCl, 1.8 Eo R. Battino
5. y
EXPERIMENTAL VALUES:
Solubility data at 3.46°C
b
m® myocl mcl,0 pC1,0/mmHg K (Henry)
1.76 1.754 0.012 1.27 0.00945
2.49 2.478 0.024 2.54 0.00945
2.84 2.824 0.031 3.40 0.0091
3.60 3.575 0.050 5.31 0.0094
3.89 3.861 0.058 6.31 0.0092
4.48 4,441 0.078 8.27 0.0094
4,57 4,530 0.080 8.46 0.00945
4.88 4,834 0.092 10.10 0.0091
5.07 5.0205 0.099 10.62 0.00935
Average 0.00937
. m = Myong + 0.5 mC120 .

b. Henry's Law constant (= mclpo/pC170) refers to undissociated C120 only.

c. The extrapolated solubility at pc120 =
or a mole fraction of 0.1137 for 1 atm partial pressure of gas.

1 atm is 7.12 moles Clzo/litre H2
This is

a mole fraction of 0.454 for total amount of C120 dissolved at

P =1 atm
cl,0 -
2 K = Myoc12/c1,0
At 1 atm Me1.0 = 7.21 and Maoc
moles/litre Hzo, therefore x =

= 42.61, therefore total C120

= 255

28.42

0.454.

o]

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Henry's Law constants determined from
measuring hydrolysis constant of
hydrolysis constant of hypochlorous
acid solutions at different molalit-—
ies, Author points out systematic
errors in work of Secoy and Cady (1).

SOURCE AND PURITY OF MATERIALS:

No details given,

ESTIMATED ERROR:
8K/K = 0.005, estimate by author.

REFERENCES:;

(1) Secoy, C.H.; Cady, G.H.
J. Amer, Chem. Soe. 1941, 63,
2504-8.




454 Chlorine Dioxide Solubilities

COMPONENTS ¢ EVALUATOR:

1. Chlorine dioxide; Cl0;; Rubin Battino,
Department of Chemistry,

2. Water; H,0; [7732-18-5] Wright State University,
Dayton, Ohio, 45431,
U.S.A.

CRITICAL EVALUATION:

Both the data of Kepinski and Trzeszcynski (1) and that of Haller and
Northgraves (2) were used for the smoothing equation. This comprised six
data points from the former and three from the latter. The standard
deviation of the fit was 4.6% indicating rather poor data (but the only
data available for this system). The fitting equation is:

In x; = 7.91625 + 0.479133/(T/100K) - 11.0593 1ln (T/100K) ee. (1)

where x; is the mole fraction solubility at 101.325 kPa (1 atm) partial
pressure of gas. Table 1 gives smoothed values of the mole fraction (at
101.325 kPa) and the Ostwald coefficient at 5K intervals. Table 1 also
gives the values of the thermodynamic functions AG], AH{, ASS and AE°p1
for the transfer of gas from the vapor phase at 101.325 kPa partial gas
pressure to the (hypothetical) solution phase of unit mole fraction.

References

1. Kepinski, J.; Trzeszcynski, J. Roez. Chem., 1964, 38, 201.10.

2. Haller, J. F.; Northgraves, W. W. Tappi 1955, 38, 199-202.

Table 1. Smoothed values of the solubility of chlorine dioxide in
water and thermodynamic functions @ at 101.325 kPa (1 atm)
partial pressure of gas.

/K 2y x 102 P L ®  AGY/J mol™' AHP/J mol™! AS3/J mol~! K71
283.15  3.255 43.37 8.06 -26.43 -118.5
288.15  2.674 36.03 8.68 -26.89 -120.2
293.15  2.204 30.04 9.30 -27.35 -121.8
298.15  1.823 25.15 10.56 -27.81 -123.4
303.15  1.513 21.12 11.21 -28.27 ~125.0
308.15  1.259 17.79 11.86 -28.73 -126.6
313.15  1.051 15.04 12.52 -29.19 -128.1
318.15  0.880 12.74 13.19 -29.65 -129.6
323.15  0.739 10.83 13.86 -30.11 -131.1
328.15  0.525 9.23 14.54 -30.57 -132.6
333.15  0.445 7.88 15.23 -31.03 -134.0
A =

ACp was independent of temperature and had the value -92 J K™! mol~!,

b Mole fraction solubility at 101.325 kPa partial pressure of gas.

€ ostwald coefficient.
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COMPONENTS : ORIGINAL MEASUREMENTS:
1. Chlorine dioxide; Cl0,; Haller, J.F.; Northgraves, W.W.
[10049-04~4]

Tappi. 1955, 38,199-202.
2. Water; H,0; [7732-18-5]

VARIABLES : PREPARED BY:

Temperature
R. Battino,

EXPERIMENTAL VALUES:

t/°C PC10;/mmHg Solubility
/ g 17}
25 34.5 3.01
25 22.1 1.82
25 13.4 1.13
25 8.4 0.69
40 56,2 2.63
40 34.3 1.60
40 18.9 0.83
40 9.9 0.47
60 105.9 2.65
60 53.7 1.18
60 21.3 0.58
60 12.0 0.26
/K3 X,x102 P L © Solubility &
298.15 1.771 24.41 67.30
313.15 0.956 13.66 35.86
333.15 0.515 7.72 19.06

a, Temperature reported as 24,40,60°C.

b. Mole fraction solubility at 101.325kPa (1 atm) partial pressure of
gas. Calculated by compiler. Extrapolated.

c. Ostwald coefficient. Calculated by compiler. Extrapolated.
d. Solubility in g 17!. Extrapolated to 1 atm.

AUXTLIARY TNFORMATION

METHOD APPARATUS /PROCEDURE: SOURCE AND PURITY OF MATERIALS:

The data are taken from reference
(1). No other details supplied.

ESTIMATED ERROR:

REFERENCES :

1. Kirk, R.E.; Othmer, D.F.
"Encyclopedia of Chemical
Technology", Vol. 3., p.702.
Interscience Publishers, (1952)
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Chlorine Dioxide Solubilities

COMPONENTS : ORIGINAL MEASUREMENTS:
1. Chlorine dioxide; Cl02; Kepinski, J.; Trzeszcynski, J.
[10049-04-4]
Roez. Chem., 1964, 38, 201-10.
2. Water; H,0; [7732-18-5]
VARTABLES: PREPARED BY:
Temperature R. Battino.
EXPERIMENTAL VALUES:
T/K = 283-318
/K ¢ x1x10zb L ¢ n ¢ Pressure ©
range /mm
283.15 3.271 43.60 0.1666 42-156
288.15 2.664 35.89 0.1347 14-163
293.15 2.208 30.09 0.1111 18-151
298.15 1.827 25.20 0.0914 21-154
308.15 1.296 18.32 0.0634 31-155
318.15 0.962 13.94 0.0474 38-154
a. Temperature reported as 10, 15,...,45°C.
b. Mole fraction solubility at 101.325 kPa (1 atm) partial
pressure of gas. Calculated by compiler. Extrapolated.

c. Ostwald coefficient. Calculated by compiler. Extrapolated.
d. Henry's law constant. Units of (g Cl0,/ liter) /mmHg C10,.

Pressure range of actual measurements.

AUXTLIARY INFORMATION

METHOD APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Used a dynamic saturation method 1. Chlorine dioxide prepared
along with a chemical method of according to reference (1).
analysis. A drawing and details

given in the paper. 2. Water - no comment by authors.

ESTIMATED ERROR:

SH/H 0.02, compiler's
estimate.

REFERENCES:;

1. Kepinski, J.

Przemysl. Chem. 1955, 34,124.




underlined to compiled tables.
Abstracts.

SYSTEM

INDEX

Underlined page numbers refer to evaluation text and those not

All compounds are listed as in Chemical

For example, toluene is listed as benzene, methyl- and

dimethylsulfoxide is listed as methane, sulfinylbis-.

A
Acetamide, N,N-dimethyl- + sulfur dioxide 276, 297
Acetic acid + chlorine 354 - 366,
386, 387
Acetic acid + sulfur dioxide 198, 200, 201
Acetic acid (aqueous) + sulfur dioxide 199
Acetic acid, anhydride + chlorine 388
Acetic acid, anhydride + sulfur dioxide 189 - 191,
220 - 223
Acetic acid, butyl ester + sulfur dioxide 218
Acetic acid, ethyl ester + sulfur dioxide 218, 230
Acetic acid, methyl ester + sulfur dioxide 189 - 191,
214, 215, 218
Acetic acid, methyl ester (ternary) + sulfur dioxide 179, 216
Acetic acid, phenylmethyl ester + sulfur dioxide 253
Acetic anhydride see acetic acid, anhydride
Acetone see 2-propanone
Acetonitrile + sulfur dioxide 267, 268
Acetonitrile (aqueous) + sulfur dioxide 110
Acetophenone see ethanone, l-phenyl-
Acetylene tetrachloride see ethane, 1,1,2,2-tetrachloro-
Acids see under individual acids
Alcohols see under individual alcohols
Aluminium sulfate see sulfuric acid, aluminium salt
2-Aminoethanol see ethanol, 2-amino-
Ammonium bisulfite see sulfurous acid, monoammonium salt
Ammonium bromide (aqueous) + sulfur dioxide 37 - 39, 55
Ammonium chloride (aqueous) + sulfur dioxide 37 - 39, 54
Ammonium nitrate see nitric acid, ammonium salt
Ammonium sulfate see sulfuric acid, ammonium salt
Ammonium thiocyanate see thiocyanic acid, ammonium salt
ig0-Amyl acetate see l-butanol, 3-methyl- acetate
tso-Amyl alcohol see l-butanol, 3-methyl-
Aniline see benzenamine
Anisole see benzene, methoxy-
B
Barium chloride (agueous) + chlorine 349, 351
Benzenamine + sulfur dioxide 1, 2, 287
Benzenamine, N,V-diethyl- + sulfur dioxide 295, 296
Benzenamine, Ar,Ar-dimethyl- + sulfur dioxide 287, 297
Benzenamine, 4r,Ar-dimethyl- (ternary)
+ sulfur dioxide 297
Benzenamine, ¥,N-dimethyl- + sulfur dioxide 261, 262,
291 - 293, 297
Benzenamine, ¥,V-dimethyl~ (ternary) + sulfur dioxide 297
Benzenamine, ¥-ethyl- + sulfur dioxide 294
Benzenamine, Ar-methyl- + sulfur dioxide 287
Benzenamine, N-methyl- + sulfur dioxide 290
Benzene + chlorine 354 - 366,
375 - 379
Benzene + sulfur dioxide 145 - 147,
148 - 153
Benzene, bis(l-methylethyl)- + sulfur dioxide 164
Benzene, bromo- + sulfur dioxide 311
Benzene, chloro- + chlorine 354 - 366,
419 - 422
Benzene, chloro- + sulfur dioxide 298, 308 - 310
Benzene, l-chloro-2-methyl- + chlorine - 427
(cont.)
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Benzene, l-chloro-3-methyl- + chlorine
Benzene, l-chloro-4-methyl- + chlorine
Benzene, l-chloro-2-nitro- + chlorine
Benzene, l-chloro-3-nitro- + chlorine
Benzene, l-chloro-4-nitro- + chlorine
Benzene (chloromethyl)- + chlorine
Benzene, chloro(trifluoromethyl)~, (ternary + quaternary)

+ chlorine
Benzene, 1l,2~dichloro- + chlorine
Benzene, 1l,2~dichloro- + sulfur dioxide
Benzene (dichloromethyl)- + chlorine
Benzene, l,2-dichloro-4-nitro- + chlorine
Benzene, l,4-dichloro-2-nitro- + chlorine
Benzene, dichloro(trifluoromethyl)=-, (quaternary)

+ chlorine
Benzene, 1l,2-dimethyl- + chlorine
Benzene, 1,3-dimethyl- + chlorine
Benzene, 1l,4~dimethyl- + chlorine
Benzene, dimethyl- + sulfur dioxide
Benzene, 1,3-dimethyl- + sulfur dioxide
Benzene, 1l,3-dimethoxy- + sulfur dioxide
Benzene, 1l,4-dimethoxy- + sulfur dioxide
Benzene, ethoxy- + sulfur dioxide
Benzene, ethyl- + chlorine
Benzene, iodo- + sulfur dioxide
Benzene, methoxy- + sulfur dioxide
Benzene, l,l-(methoxymethylene)bis- + sulfur dioxide
Benzene, methyl- + chlorine
Benzene, methyl- + sulfur dioxide

Benzene, 1,l'-methylenebis-(methyl)~ + sulfur dioxide

Benzene, 1,l-methylenebis(l-methylethyl)-
+ sulfur dioxide

Benzene, l-methyl-2-nitro- + sulfur dioxide
Benzene, nitro- + chlorine
Benzene, nitro- + sulfur dioxide
Benzene, 1,2,4~trichloro- + chlorine
Benzene, (trichloromethyl) - + chlorine
Benzene, (trifluoromethyl) -~ + chlorine
Benzene, (trifluoromethyl)=-, (ternary + guaternary)

+ chlorine
Benzene, 1,3,5-trimethyl- + sulfur dioxide

Benzeneacetonitrile sulfur dioxide
1,2-Benzenedicarboxylic acid, dibutyl ester

+ chlorine
1,2-Benzenedicarboxylic acid, diethyl ester

+ chlorine
1,2-Benzenedicarboxylic acid, dimethyl ester

+ chlorine
1,2-Benzenecarboxylic acid, dimethyl ester

+ sulfur dioxide
1,2-Benzenedicarboxylic acid, dinonyl ester

+ chlorine
1,2~Benzenedicarboxylic acid, dioctyl ester

+ chlorine
1,2-Benzenedicarboxylic acid, diundecyl ester

+ chlorine

<+

1,2-Benzenediol + sulfur dioxide
Benzenemethanamine + sulfur dioxide
Benzenemethanol + sulfur dioxide

Benzoic acid, 2-hydroxy-, methyl ester
' ) + sulfur dioxide
Benzoic acid, methyl ester + sulfur dioxide

428
429
354 - 366, 439

354 - 366, 440

354 - 366, 441

354 - 366, 426

430, 431
354 - 366, 417

' 309
354 - 366, 425

354 - 366, 435

354 - 366, 436

430
382

383

384

151

146 - 147,
158 - 160
252

252

249

385

312

248

248

354 - 366,
380, 381, 391
145 - 147,
151, 154 = 157
146, 147,
165, 166
146, 147,
167, 168
289

354 - 366, 391
261, 262, 264,
282 - 286, 297
354 - 366, 418

354 - 366, 424
354 = 366, 423

430, 431

146 - 147,
161 - 163

267

354 - 366, 389
354 - 366, 389
354 - 366, 389
237

354 - 366, 389
354 - 366, 389

354 - 366, 389
236

293
196, 244

246, 247
245
(cont.)
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Benzoic acid, phenyl methyl ester + sulfur dioxide 253
Benzonitrile + sulfur dioxide 267, 288, 297
Benzotrifluoride see benzene, (trifluoromethyl)-
Benzylamine see benzenemethanamine
Benzyl acetate see acetic acid, phenylme thyl ester
Benzyl alcohol see benzenemethanol
Benzyl benzoate see benzoic acid, phenylmethyl ester
Benzyl cyanide see benzeneacetonitrile
Benzyl ether see benzene, 1,1l-(methoxymethylene)bis-
Bicyclo(2,2,1)heptan-2=-one, 1,7,7-trimethyl~
+ sulfur dioxide 190, 191,
254 - 257
Bis(l-methylethyl)benzene see benzene, bis(l-methylethyl)-
Bromobenzene see benzene, bromo-
1-Bromo=-octane see octane, l-bromo-
1,3-butadiene, 1,1,2,3,4,4-hexachloro-
+ chlorine 354 - 366, 415
1-Butanamine + sulfur dioxide 277
Butanamine, ¥,N-dibutyl- + sulfur dioxide 277
Butane, l-chloro- + sulfur dioxide 1, 2
Butane, 2-chloro- + sulfur dioxide I, 2
Butane, 1l,4-dichloro- + sulfur dioxide T, 2
Butane, 1,l'-oxybis- + sulfur dioxide 251
tert-Butanol see 2-propanol, 2-methyl-
1-Butanol, 3~methyl=- + sulfur dioxide 193
1-Butanol, 3~methyl-, acetate + sulfur dioxide 218
2-Butanone + sulfur dioxide 210
(2)~-2-Butenedioic acid, dimethyl ester
+ sulfur dioxide 237
1-Butene, 3-methyl- + sulfur dioxide i, 2
Butylamine see l-butanamine
Butyl acetate see acetic acid, butyl ester
Butyl cellosolve see ethanol, 2-butoxy-
[od
Cadmium bromide (agqueous) + sulfur dioxide 37 -39, 179
Cadmium chloride (aqueous) + sulfur dioxide 37 -39, 78
Cadmium iodide (aqueous) + sulfur dioxide 37 -39, 80
Cadmium sulfate see sulfuric acid, cadmium salt
Calcium bisulfite see sulfurous acid, calcium salt
Calcium sulfite see sulfurous acid, calcium salt
Calcium thiocyanate see thiocyanic acid, calcium salt
Camphor see bicyclo(2,2,1)heptan-2-one,
, 1,7,7-trimethyl-
Caproic acid see hexanoic acid
Carbon disulfide + chlorine 354 - 366, 392
Carbon disulfide (quaternary) + chlorine 411
Carbon disulfide + sulfur dioxide 328
Carbon tetrachloride see methane, tetrachloro-
Chlorobenzene see benzene, chloro-
1-Chlorobutane see butane, l-chloro-
2-Chlorobutane see butane, 2-chloro-
Chloroethane see ethane, chloro-
Chloroform see methane, trichloro-
l-Chloroheptane see heptane, l-chloro-
l-Ch]_orohexane see hexane, l-chloro-
Chloromethane see methane, chloro-
(Chloromethyl)benzene see benzene, (chloromethyl)-
l-Chloropentane see pentane, l-chloro-
2-Chlorophenol see phenol, 2-chloro-
1l-Chloropropane see propane, l-chloro-
2-Chloropropane see propane, r2-chloro-
2-Chlorotoluene see benzene, l-chloro-2-methyl-
3-Chlorotoluene see benzene, l-chloro-3-methyl-
4-Chlorotoluene see benzene, l-chloro-4-methyl-
l—Chloro-2~methy1benzene see benzene, l-chloro-2-methyl~-
l-Chloro-2-methylpropane see propane, l-chloro-2-methyl- (cont.)
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2-Chloro-2-methylpropane see propane, 2-chloro-2-methyl-
1-Chloro-3-methylbenzene see benzene, l-chloro-3-methyl-
1-Chloro-2~nitrobenzene see benzene, l-chloro-2-nitro-
1-Chloro-3-nitrobenzene see benzene, l-chloro-3-nitro-
l-Chloro-4-nitrobenzene see benzene, l-chloro-4-nitro-
5-Chloro-2~ (trichloromethyl)pyridine
see pyridine, 5-chloro-2-
(trichloromethyl) -
2-Chloro-6- (trichloromethyl)pyridine
see pyridine, 2-chloro-6-
(trichloromethyl) -
Chloro(trifluoromethyl)benzene
see benzene, chloro(trifluoromethyl)-

Chromium, dichlorodioxo- + chlorine 354 - 366,
443, 444

1,2-Cresol see 1,2-benzenediol

Cyclohexane + chlorine 374

Cyclohexane + sulfur dioxide 140 - 142

Cyclohexanol + sulfur dioxide 196, 197

Cyclohexanone + sulfur dioxide 190, 191,
238 - 240

Cyclohexanone, 2-methyl- + sulfur dioxide 240

Cyclohexanone, 3-methyl- + sulfur dioxide 238

D L

Decalin see naphthalene, decahydro-

Decahydronaphthalene see naphthalene, decahydro-

Decane + chlorine 354 - 366, 372

Decane + sulfur dioxide 1l6, 117,
128, 129

Dibutylether see butane, 1,1'-oxybis-

1,2-Dichlorobenzene see benzene, 1l,2-dichloro-

1l,4-Dichlorobutane see butane, 1,4-dichloro-

Dichlorodioxochromium see chromium, dichlorodioxo-

1,1-Dichloroethane see ethane, 1,l-dichloro-

1,2-Dichloroethane see ethane, 1,2-dichloro-

1,1-Dichloroethene see ethene, 1,l-dichloro-

eis=-1,2=-Dichloroethene see ethene, 1,2-dichloro-, cis-

trang-1,2-Dichloroethene see ethene, l1,2-dichloro-~-, ftrans-

1,1-Dichloroethylene see ethene, 1l,l~dichloro-

eis-1,2-Dichloroethylene see ethene, 1,2-dichloro-, cis-
trane-1,2-Dichloroethylene
see ethene, 1l,2-dichloro-, trans-

Dichloromethane see methane, dichloro-
(Dichloromethyl)benzene see benzene, (dichloromethyl)-
1,2~Dichloropropane see propane, 1l,2-dichloro-

1l,4-Dichloro-2-nitrobenzene
see benzene, 1l,4-dichloro-2-nitro-
3,5-Dichloro~2-(dichloromethyl)pyridine
see pyridine, 3,5-dichloro-2-
(dichloromethyl) -
3,5-Dichloro-2-(trichloromethyl)pyridine
see pyridine, 3,5-dichloro-2-
(trichloromethyl) -
1,2-Dichloro~4-nitrobenzene
see benzene, 1,2-dichloro-4-nitro-
Dichloro(trifluoromethyl)benzene
see benzene, dichloro(trifluoromethyl)-

Dicumyl methane see benzene, 1,l'-methylenebis
(l-methyl ethyl)-
Diethylaniline see benzenamine, N,¥-diethyl-
Diethyl ether see ethane, 1,l-oxybis-
Diethyl phenylamine see benzenamine, ¥,N~diethyl~
Diglyme see ethane, 1,l'-oxybis(2-methoxy)-
Dihydroxyethane see 1,2-ethanediol
1,3~Dimethoxybenzene see benzene, 1,3-dimethoxy-
Dimethylacetamide see acetamide, WN,VN-dimethyl-
Dimethylamine see methanamine, ¥~methyl-

(cont.)
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Dimethylbenzene see benzene, dimethyl-
Dimethyl aniline see benzenamine, ¥,V-dimethyl-
Dimethyl formamide see formamide, N,N-dimethyl
Dimethyl ketone see Z2-propanone
Dimethyl maleate see (Z)-2-butenedioic acid, dimethyl ester
Dimethyl phenylamine see benzenamine, ¥,V-dimethyl-
Dimethyl phthalate see 1,2-benzenecarboxylic acid,
dimethyl ester
Dimethyl sulfoxide see methane, 1,l-sulfinylbis-
Dimethyl sulfate see sulfuric acid, dimethyl ester
DiZisopropyl benzene see benzene, bis(l-methylethyl)-
DiZsopropyl phenylmethane see benzene, l,l-methylenebis(l-methylethyl)~
1,4-Dioxane + sulfur dioxide 226, 228, 229
1,3-Dioxolan-2-one, 4-methyl- + sulfur dioxide 190, 191,
224, 225
Dodecane + sulfur dioxide 116, 117,
131, 132
Dodecanoic acid, ethyl ester + sulfur dioxide 259
E
Ethane, chloro- + sulfur dioxide 1, 2
Ethane, 1,2-dibromo- + chlorine 354 - 366, 412
Ethane, 1,l-dichloro- + sulfur dioxide 1, 2
Ethane, 1,2-dichloro- + sulfur dioxide I, 2,
306, 307
Ethane, 1,2-dimethoxy- + sulfur dioxide 234
Ethane, 1,1'-oxybis- + sulfur dioxide 190, 191,
231, 232, 234
Ethane, 1,1'-oxybis(2~methoxy)- + sulfur dioxide 252
Ethane, 1,1,2,2-tetrachloro~ + chlorine 354 - 366, 414
Ethane, 1,1,2,2-tetrachloro- + sulfur dioxide 1, 2
Ethane, 1,1,l-trichloro- + sulfur dioxide 1, 2
Ethane, 1,1,2-trichloro- + sulfur dioxide 1, 2
1,2-ethanediamine, ¥,N'-bis(2-aminoethyl)-
+ sulfur dioxide 297
1,2-Ethanediol + sulfur dioxide 189, 191,
203 - 206
1,2-Ethanediol, diacetate + sulfur dioxide 241
Ethanol + sulfur dioxide 176, 181,
i 182 - 188
Ethanol (aqueous) + sulfur dioxide 111, 112
Ethanol, 2-amino- + sulfur dioxide 277
Ethanol, 2-butoxy- + sulfur dioxide 217
Ethanol, ethoxy~, acetate + sulfur dioxide 241
Ethanol, 2-methoxy- + sulfur dioxide 217
Ethanol, 2,2-oxybis- + sulfur dioxide 204
Ethanol, 2-phenoxy- + sulfur dioxide 217
Ethanol, 2,2,2-trichloro- + sulfur dioxide 305
Ethanone, l-phenyl- + sulfur dioxide 239
Ethene, 1,l-dichloro + sulfur dioxide 1, 2
Ethene, 1,2-dichloro-, cie- + sulfur dioxide I 2
Ethene, 1,2~-dichloro-, trans- + sulfur dioxide 1, 2
Ethene, 1,1,2,2-tetrachloro- + chlorine 354 - 366, 413
Ethene, 1,1,2,2-tetrachloro- + sulfur dioxide 1, 2
Ethene, 1,1,2-trichloro- + sulfur dioxide 1, 2, 306
Ethyl acetoacetate see 3-oxobutanoic acid, ethyl ester
Ethylaniline see benzenamine, N-ethyl-
Ethylene glycol diacetate see 1,2-ethanediol diacetate
Ethylene glycol dimethyl ether
see ethane, dimethoxy-
Ethylene glycol see 1l,2-ethanediol
Ethylene glycol monoethyl monoacetate

Ethyl benzene
Ethyl formate
Ethyl laurate

Ethyl phenyl ether

see
see
see
see
see

ethanol, 2-~-ethoxy-, acetate

benzene,

formic acid, ethyl ester

ethyl

dodecanoic acid, ethyl ester

benzene,

ethoxy-
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F

Formamide
Formamide, ¥N,N-dimethyl-
Formamide, N,N-dimethyl-

Formic acid

Formic acid, ethyl ester
Formic acid, methyl ester
2-Furanmethanol
2-Furanmethanol, tetrahydro-
Furan, tetrahydro-

Furfural alcohol see

G

Glycerol see
Glycol see
Guaiacol see
H

Heptadecane

Heptadecane (ternary)
Heptane

Heptane
Heptane, l-chloro-

Heptane, hexadecafluoro-
1-Heptanol

Hexadecafluoroheptane see
Hexadecane

Hexane

Hexane, l-chloro-

Hexanoic acid

1-Hexanol

Hydrogen chloride (agqueous)

Hydrogen chloride (aqueous)

Hydrogen fluoride

Hydrogen fluoride

Hydroguinone, dimethyl ether
see

Hydroterpin see

Hydroterpinol

I

Iodo benzene see

K

Kerosene

L

Lithium chloride (aqueous)

Hydrogen chloride (multicomponent)

sulfur dioxide
chlorine
sulfur dioxide

++ +

sulfur dioxide
sulfur dioxide
sulfur dioxide
sulfur dioxide
sulfur dioxide
sulfur dioxide
2-furanmethanol

4+ 4+ o+

1,2,3-propanetriol
1,2-ethanediol
phenol, 2-methoxy-

+ sulfur dioxide

sulfur dioxide
chlorine

+ +

sulfur dioxide
sulfur dioxide
chlorine

sulfur dioxide

++ + +

1,1,2,3,4,4-Hexachloro-1,3-butadiene
see 1,3-butadiene, 1,1,2,3,4,4-

hexachloro-
heptane, hexadecafluoro-
+ sulfur dioxide

sulfur dioxide

+

sulfur dioxide
sulfur dioxide
sulfur dioxide
chlorine

+ 4+ +

sulfur dioxide
sulfur dioxide
chlorine

sulfur dioxide

+ 4+ + +

benzene, l,4—dimethoxy;
hydroterpinol
+ sulfur dioxide

benzene, iodo-

+ sulfur dioxide

+ chlorine

+ sulfur dioxide

354 - 366,

261,

269 - 275,

Lithium tetrachloro aluminate (1-) (in thionyl chloride soln)

198,

226,

[

I

354 ~ 366,

330,

263
390
262,
297
200
202

233
233
227

171

172

349
331
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L

M
Magnesium bisulfite see sulfurous acid, magnesium salt
Mesitylene see benzene, 1,3,5-trimethyl-
Methanamine, V-methyl- + sulfur dioxide 297
Methane, chloro- + sulfur dioxide 1, 2
Methane, dichloro- + chlorine 354 - 366, 393
Methane, dichloro- + sulfur dioxide 1, 2
Methane, dimethoxy- + sulfur dioxide T 23%
Methane, nitro- + sulfur dioxide 264, 265
Methane, 1,l~sulfinylbis- + sulfur dioxide 318, 319 -322
Methane, 1,l-sulfinylbis- (aqueous) + sulfur dioxide 113
Methane, tetrachloro- + chlorine 354 - 366,
395 - 397,
398 - 409
Methane, tetrachloro~ (quaternary) + chlorine 411
Methane, tetrachloro- + sulfur dioxide 1, 2, 298,
300, 303, 304
Methane, tetrachloro- (ternary) + sulfur dioxide 316
Methane, trichloro- + chlorine 354 - 366, 394
Methane, trichloro- + sulfur dioxide 1, 2,
298, 299 - 302
Methane, trichloro- (agueous) + sulfur dioxide 106, 107
Methanesulfenyl chloride, trichloro- + chlorine 354 - 366, 410
Methanesulfenyl chloride, trichloro- (quaternary)
+ chlorine 411
Methanol + sulfur dioxide 174, 175-177,
180
Methanol (agueous) + sulfur dioxide 108, 109
Methanol (ternary) + sulfur dioxide 178, 179
3-Methoxysulfolane see thiophene, tetrahydro-3-
methoxy-, 1l,l-dioxide
Methyl acetate see acetic acid, methyl ester
Methylal see methane, dimethoxy-
Methylaniline see benzenamine, N-methyl-
Methyl benzene see benzene, methyl-
Methyl benzoate see benzoic -cid, methyl ester
Methyl Zso-butyl ketone see 2-pentanone, 4-methyl-
3-Methyl-1-butene see l-butene, 3-methyl-
Methyl cellosolve see ethanol, l-methoxy-
4-Methyl-1,3-dioxolan-2-one
see 1,3-dioxolan-2-one, 4-methyl-
Methylene dichloride see methane, dichloro-
Methyl ethyl ketone see 2~-butanone
Methyl formate see formic acid, methyl ester
1-Methyl-2-nitrobenzene see benzene, l-methyl-2-nitro-
4-Methyl-2-pentanone see 2-pentanone, 4-methyl-
2-Methyl-1l-propene see l-propene, 2-methyl-
Methyl pyridine see pyridine, methyl-
N-Methylpyrrolidone see 2-pyrrolidinone, l-methyl-
Methyl salicylate see benzoic acid, 2-hydroxy-,
methyl ester
3-Methylsulfolane see thiophene, tetrahydro-3-
methyl-, 1,l-dioxide
Monoethanolamine see ethanol, 2-amino-
N
Naphthalene, decahydro- + sulfur dioxide 129, 140,
143, 144, 147
Naphthalene, 1,2,3,4~tetrahydro~ + sulfur dioxide 129, 140, 147
Nitric acid, ammonium salt {aqueous) + sulfur dioxide 37 - 39, 62
Nitric acid, potassium salt (agueous)
+ sulfur dioxide 37 - 39, 103
Nitrobenzene see benzene, nitro-
Nitromethane see methane, nitro-
2-Nitrotoluene see benzene, l-methyl-2-nitro-
Nonane + sulfur dioxide 116, 117, 127
(cont.)




464

System Index

[0}

Octane + chlorine
Octane + sulfur dioxide
Octane, l~bromo- + sulfur dioxide
Octane, l-chloro- + sulfur dioxide
180-0ctane see pentane, 2,2,4-trimethyl-
1-Octanol + sulfur dioxide
2-Octanone + sulfur dioxide
Octyl bromide see octane, l-bromo-

Octyl chloride see octane, l-chloro-
3~-Oxobutanoic acid, ethyl ester + sulfur dioxide

1,1-0Oxybisbutane
1,1-0Oxybisethane

see butane, 1l,l-oxybis-
see ethane, 1l,l-oxybis-

Pentane,
2=-Pentano

P

Paraffin, soft

Parrafin, soft (ternary)
Pentadecane

Pentane

Pentane, l-chloro-
Pentane, 2,2,4-trimethyl-

2,2,4-trimethyl-
ne, 4-methyl-

2,5,8,11,14~-Pentaoxapentadecane

Perchloric acid

R LR

dioxide
dioxide
dioxide
sulfur dioxide
sulfur dioxide
chlorine

sulfur dioxide
sulfur dioxide
sulfur dioxide
chlorine

sulfur
sulfur
sulfur

Perchloric acid, potassium salt (agueous)

Picoline
Pinene

Potassium
Potassium
Potassium

see pyridine,

Polyethylene glycol

bromide (agqueous)
chloride (aqueous)
chloride (agqueous)

<+

+
+
-+
+

+

nitric acid, potassium salt

+ chlorine
Perchloric acid, sodium salt (agueous)

+ chlorine
Perfluoroheptane see heptane, perfluoro-
Phenetole see benzene, ethoxy-
Phenol + sulfur dioxide
Phenol, 2-chloro- + sulfur dioxide
Phenol, 2-methoxy- + sulfur dioxide
Phenyl cellosolve see ethanol, 2-phenoxy-
Phosphoric acid, tributyl ester + sulfur dioxide
Phosphoric acid, triethyl ester + sulfur dioxide
Phosphoric acid, tripropyl ester + sulfur dioxide
Phosphoric acid, tris(2-methyl propyl) ester

+ sulfur dioxide

methyl-
sulfur dioxide
sulfur dioxide
sulfur dioxide
chlorine
sulfur dioxide

sulfur dioxide

perchloric acid,

Potassium iodide (aqueous)

Potassium nitrate see
Potassium perchlorate see
Potassium sulfate see
Potassium thiocyanate see

1,2~-Propanediol

potassium salt
sulfuric acid,
potassium salt
thiocyanic acid,
potassium salt

Propane,
Propane,
Propane),
Propane,
Propane,
Propane,
Propane,

1,2,3-Propanetriol

l-chloro-
2-chloro-
l-chloro-2-methyl-
2-chloro-2-methyl-
1,2-dichloro-
2,2'-oxybis~
1,2,3~trichloro-

+

F A+ EF+

dioxide
dioxide
dioxide
dioxide
dioxide
dioxide
dioxide
dioxide
dioxide

sulfur
sulfur
sulfur
sulfur
sulfur
sulfur
sulfur
sulfur
sulfur

354 - 366, 370
123, 124

315

314

189, 101,
193, 195

250

242

173

317

116, 117, 135
Iie, 117, 118
1, 2

354 - 366, 371
124 - 126

210

258

349

349

349

235, 236

313

236

324, 326, 327
325

325

324, 325

147, 169

260

37 - 39, 100
349, 353

37 - 39,

97 -~ 99

37 - 39, 101
204

204, 219

1, 2

I, 2

i, 2

I, 2

1, 2, 306
234

1,02
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Propanoic acid + sulfur dioxide 213
l1-Propanol (agqueous) + sulfur dioxide 114, 115
2-Propanol + sulfur dioxide 192
2-Propanol, 2-methyl- + sulfur dioxide 192
2-Propanone + sulfur dioxide 189, 191,
207 - 212
2-Propanone (ternary) + sulfur dioxide 178
1-Propene, 2-methyl- + sulfur dioxide 1, 2
Propionic acid see propanoic acid - -
Propylene carbonate see 1,3-dioxolan-2-one,
4-methyl-
Propylene glycol see 1,2-propanediol
180-Propyl ether see propane, 2,2'-oxybis-
Pyridine + sulfur dioxide 261, 262,
278 - 280
Pyridine, 2-chloro-6-(trichloromethyl)-
+ chlorine 437
Pyridine, 5-chloro-2- (trichloromethyl) - (ternary)
+ chlorine 438
Pyridine, 3,5-dichloro-2-(dichloromethyl)~ (ternary)
+ chlorine 438
Pyridine, 3,5-dichloro-2- (trichloromethyl)~ (ternary)
+ chlorine 434
Pyridine, methyl- + sulfur dioxide 278
Pyridine, 3,4,5-trichloro-2~-(dichloromethyl) -
+ chlorine 433
pPyridine, 2-(trichloromethyl) - + chlorine 442
Pyridine, 3,4,5-trichloro-2-(trichloromethyl) - .
+ chlorine 432
Pyridine, trimethyl- + sulfur dioxide 297
2-Pyrrolidinone, l-methyl- + sulfur dioxide 281
Q
Quinoline + sulfur dioxide 278
R
Resorcinol dimethyl ether see benzene, 1, 3-dimethoxy-
Rubber + sulfur dioxide 332
S
Seawater + sulfur dioxide ﬂ_, 35, 36
Silane, tetrachloro- + chlorine 354 - 366, 446
Silicon tetrachloride see silane, tetrachloro-
Sodium bisulfate see sulfuric acid, monosodium
salt
Sodium bisulfite see sulfuric acid, monosodium
salt
Sodium bromide (agueous) + sulfur dioxide 37 - 39, 89
Sodium chloride (agueous) + chlorine 349, 352
Sodium chloride (aqueous) + sulfur dioxide 37 - 39, 88
Sodium perchlorate see perchloric acid, sodium
salt
Sodium sulfate see sulfuric acid, sodium
salt
Sodium thiocyanate see thiocyanic acid, sodium
salt
Strontium chloride (agueous) + chlorine 349
Sulfolane see thiophene, tetrahydro-,
1,1-dioxide
Sulfuric acid + sulfur dioxide 42 - 52, 350
Sulfuric acid, aluminium salt (aqueous)
+ sulfur dioxide 65, 66
Sulfuric acid, ammonium salt (agueous)
+ sulfur dioxide 37 - 39, 56
— (cont.)
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Sulfuric acid, cadmium salt (agueous)

+ sulfur dioxide 37 - 39, 81
Sulfuric acid, dimethyl ester + sulfur dioxide 320
Sulfuric acid, disodium salt (aqueous)
+ sulfur dioxide 37 - 39,
90, 91
Sulfuric acid, dipotassium salt (aqueous)
+ sulfur dioxide 37 - 39, 102
Sulfuric acid, monosodium salt (agqueous)
+ sulfur dioxide 92 - 94
Sulfuric acid, zinc salt (aqueous) .- + sulfur dioxide 82, 83
84 - 87
Sulfurous acid, calcium salt (aqueous)
+ sulfur dioxide 37 - 39,
67 - 75

Sulfurous acid, magnesium salt (agueous)
+ sulfur dioxide 37 - 39,
73 - 75, 77
Sulfurous acid, monoammonium salt (aqueous)

+ sulfur dioxide 37 - 39,
57 - 61
Sulfurous acid, monosodium salt (agueous)
+ sulfur dioxide 93 - 94
Sulfurous acid, zinc salt (aqueous) + sulfur dioxide 84 - 87
Ssulfuryl chloride + chlorine 354 - 366, 445
Sulfuryl chloride + sulfur dioxide 1, 2, 329
T
Terpentin + sulfur dioxide 47, 170

1,1,2,2-Tetrachloroethane see ethane, 1,1,2,2-tetrachloro-
1,1,2,2-Tetrachloroethene see ethene, 1,1,2,2-tetrachloro-

Tetrachloromethane see methane, tetrachloro-
Tetrachlorosilane see silane, tetrachloro-
Tetradecane + chlorine 354 - 366, 373
Tetradecane + sulfur dioxide 1ie, 117, 134

Tetraethylene glycol dimethyl ether
see 2,5,8,11,14-pentaoxa-
pentadecane
Tetrahydrofuran see furan, tetrahydro-
Tetrahydrofurfuryl alcohol
see 2-furanmethanol, tetrahydro-

Tetrahydronaphthalene see naphthalene, 1,2,3,4-tetrahydro-
Tetralin see naphthalene, 1,2,3,4-tetrahydro-
Tetramethylene sulfone see thiophene, tetrahydro-,
1,1-dioxide
Thiocyanic acid + sulfur dioxide 53
Thiocyanic acid, ammonium salt (aqueous)
+ sulfur dioxide 37 - 39,
63, 64
Thiocyanic acid, calcium salt (aqueous)
+ sulfur dioxide 76
Thiocyanic acid, potassium salt (aqueous)
+ sulfur dioxide 37 - 39,
104, 105
Thiocyanic acid, sodium salt (aqueous)
+ sulfur dioxide 37 - 39,
95, 96
Thionyl chloride + sulfur dioxide 1, 2
Thionyl chloride (ternary) + sulfur dioxide 330, 33T
Thiophene, tetrahydro-, 1,1-dioxide + sulfur dioxide 320, 323
Thiophene, tetrahydro~3-methyl-, 1,l-dioxide
+ sulfur dioxide 297
Thiophene, tetrahydro-3-methoxy-, 1,l-dioxide
+ sulfur dioxide 297
Titanium chloride + chlorine 354 - 366, 447
Titanium tetrachloride see titanium chloride -
Toluene see benzene, methyl-
Toluidine see benzenamine, agr-methyl-

{(cont.)
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Tributylamine
Tributyl phosphate

Triisobutyl phosphate

{(Trichloromethyl)benzene

1,2,3-Trichloropropane

Tridecane
Triethylenetetramine

Triethyl phosphate
(Trifluoromethyl)benzene
2,2,4-Trimethylpentane
Triphenyl methane
Tripropyl phosphate
Tritolyl phosphate

Turpentine

U

Undecane

W

Water
Water
Water

Water

X

Xylene
Xylidine

Z

Zinc bisulfite
Zinc sulfate

see
see

see

see

see

2-(Trichloromethyl)pyridine

see
see

see

see
see
see
see
see
see

see

see
see

see
see

butanamine, ¥,¥-dibutyl-
phosphoric acid, tributyl
ester

phosphoric acid,
tris(2-methyl propyl) ester

3,4,5-Trichloro-2~(dichloromethyl)pyridine

pyridine, 3,4,5-trichloro-2-
(dichloromethyl) -

ethane, 1,1,1-trichloro-
ethane, 1,1,2-trichloro-
ethene, 1,1,2~trichloro~
ethene, 1,1,2-trichloro-

ethanol, 2,2,2-trichloro-
methane, trichloro-
benzene, (trichloromethyl)-

1l,1,1-Trichloroethane see
1,1,2-Trichloroethane see
1,1,2-Trichloroethene see
Trichloroethylene see
1,1,1-Trichloro~2-hydroxyethane
see
Trichloromethane see

pyridine, 2-(trichloromethyl)-
propane, 1,2,3-trichloro-

3,4,5-Trichloro-2- (trichloromethyl)pyridine

pyridine, 3,4,5-trichloro-2-

(trichloromethyl) -

+ sulfur dioxide 1lle, 117, 133
1,2-ethanediamine, N,N'-
bis(2-aminoethyl) -
phosphoric acid, triethyl
ester
benzene, (trifluorcmethyl)-
pentane, 2,2,4-trimethyl-
benzene, 1,1',1"-methylidynetris-
phosphoric acid, tripropyl
ester
phosphoric acid,
tris (methyl phenyl) ester

+ sulfur dioxide 147, 169

+ sulfur dioxide 1li6, 117, 130

+ chlorine dioxide 454, 455, 456

+ chlorine monoxide 449 - 453

+ chlorine 333, 334,

335 - 343

+ sulfur dioxide 3 - 5,

6 - 33

benzene, dimethyl-
benzenamine, ar,ar-dimethyl-

sulfurous acid, zinc salt
sulfuric acid, zinc salt
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