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FOREWORD
If the knowledge is

undigested or simply wrong,
more is not better

How to communicate and disseminate numerical data effectively in chemical
science and technology has been a problem of ser ious 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 traditional 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 compila&ion 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 function 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 frequently 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
difficulty 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
specialized. 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,
and thus obviously are superficial in treatment. Since they command a wide
market, we believe that their service to the advancement of science is at
least questionable. 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.

vii



viii Foreword

With the status of current secondary and tertiary services being as
briefly stated above, the innovative approach of the Solubility Data Project
is that its compilation and critical evaluation work lnvolve consolidation and
reprocessing services when both activities are based on intellectual and
scholarly reworking of information from primary sources. 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 contains
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 Project 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, in 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 scientists in
it. Consolidating primary data, producing a trUly critically-evaluated set of
numerical data, and synthesizing data in a meaningful 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 l1terature data into a coherent story by
weeding out what is 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 relevant
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 the treatment of 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
solubility information appearing in the primary sources located in
the literature. 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;

(iii) a graphlcal 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 consldered 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.



Foreword

The typical data sheet carries the following information:

ix

(i)

(il)

(iii)
(iv)

(v)

components - definition of the system - their names, formulas and
Chemlcal Abstracts registry numbers;
reference to the primary source where the numerical information is
reported. In cases when the prlmary source is a less common
periodical or a report document, publlshed though of limited
avallability, abscract references are also given;
experimental varlables;
ldentification of the compiler;
experimental values as they appear in the primary source.
Whenever available, the data may be glven both in tabular and
graphlcal form. If auxiliary information is avallable, the
experimental data are converted also to SI units by the compller.

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

(vi)
(vii)

(viii)
(ix)
(x)

experimental method used for the generatlon of data;
type of apparatus and procedure employed;
source and purlty of materlals;
estlmated error;
references relevant to the generation of experimental data as
cited ln the primary source.

This new approach to numerical data presentation, formulated at the
initiation of the project and perfected as experience has accumulated, has
been strongly influenced by the diversity of background of those whom we are
supposed to serve. We thus deemed lt rlght to preface the
evaluation/compllation sheets ln each volume with a detalled discussion of the
principles of the accurate determination of relevant solubility data and
related thermodynamlc information.

Finally, the role of education lS 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 formatlon of the next generation of scientlsts and
engineers. Speclfically, we belleve that there is going to be an impact of
our proJect on scientiflc-communication practlces. ~he quallty 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 sClentists of the early 197Us to refrain from unnecessary
pUblication has not achieved much. A good fractlon of the literature is still
cluttered with poor-quality articles. The Welnbetg report (in 'Reader in
science Informatlon', ed. J. Sherrod and A. Hodina, Microcard Editions Books,
Indian Head, Inc., 1973, p. 292) states that 'admonltion to authors to
restrain themselves from premature, unnecessary pUblication can have llttle
effect unless the climate of the entire technical and scholarly community
encourages restraint ••• I We think that proJects of this kind translate the
climate into operational terms by exerting pressure on authors to avoid
submittlng low-grade material. The type ot our output, we hope, will
encourage attention to quality as authors wlll increasingly realize that their
work will not be suited for permanent retnevability unless it meets the
standards adopted in this proJect. It should help to dlspel confusion ln the
minds of many wuthors of what represents a permanently useful blt ot
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
numerlcal information.

A. s. Kertes

y Vol 2l-A*



PREFACE

This volume of The Sotubitity Data Series covers the solubility
of ammonia, N-methy1methanamine and N,N-dimethy1methanamine in pure
liquids not including water. Data on the solubility of some higher
amines at pressures below the vapor pressure of the liquid amine are
also included as are data on the solubility of deuterated methanamine
and deuterated N-methy1methanamine. The volume also covers the avail­
able data on the solubility of phosphine, arsine, stibine, bismuthine,
silane, germane ~nd stannane in non-aqueous solvents. The editors
believe that all solubility values published up to June 1983 have been
included but would be grateful to learn of significant omissions.

In few cases can one be certain that the available data has an
accuracy better than about ±3%. In many cases data may have an accuracy
less than this. It is hoped that this and other similar volumes in
The SoZubiZity Data Series will draw attention to the systems for which
there is lack of good data and will stimulate further experimental work
in the field.

The editors wish to make a plea that authors pUblishing gas
solubility data should always report the primary experimental observa­
tions of temperature, pressure, volume, etc. and should indicate the
precise method used to calculate solubility values. Much of the value,
for instance, of an Ostwald coefficient is lost if the pressure at
which measurements were made is not reported. Henry's law constants
have been defined and calculated in a variety of ways and the precise
significance of a particular value is ofton lost if pressure measurements
are not given.

A variety of techniaues have been used to measure solubilities
of the systems under consideration. The merits of experimental methods
have been taken into account in the evaluation of data. Estimates have
also been made as to whether particular values fit general patterns of
solubility which appear to emerge when similar systems are compared.
However, much more accurate experimental work is needed before such
patterns are precisely defined.

The editors are grateful for advice and help given by fellow
members of the I.U.P.A.C. Commission on Solubility Data. Colin Young
wishes to acknowledge the help given by Professor H. L. Clever,
Director of the Solubility Data and Information Project at Emory
University. Peter Fogg is grateful to Dr W. Gerrard for stimulating
and helpful discussions on the interpretation of pUblished solubility
data. He also wishes to acknowledge support for travel in connection
with the preparation of this volume from The Royal Society of London,
from I.U.P.A.C. and from The Polytechnic of North London.

Both editors wish to express their appreciation to Lesley
Flanagan for typing the final manuscript.

Peter Fogg

London

November 1983
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Colin Young

Melbourne



THE SOLUBILITY OF GASES IN LIQUIDS

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

INTRODUCTION

The Solubility Data Project aims to make a comprehensive search of the lit­
erature 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 uni­
form format. The data for each system are evaluated and where data of suf­
ficient accuracy are available values recommended and in some cases a
smoothing equation suggested 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.

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 critical temperature
of propane may be classed as vapor-liquid equilibrium or as gas-liquid solu­
bility depending on the particular range of pressure considered and the par­
ticular worker concerned.

The difficulty partly stems from our inability to rigorously distinguish
between a gas, a vapor, and a liquid, 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 and inevitably 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 frac­
tion of the gaseous component in the liquid phase. The units of pressure
used are bar, pascal, millimeters of mercury and atmosphere. Temperatures
are reported in Kelvin.

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 measurement 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 dif­
ferent sets of results at the same temperature and pressure, although both
sets of results were obtained by reliable methods and are internally con­
sistent. In such cases, sometimes an incorrect assessment has been given.
There are several examples where two or more sets of data have been classi­
fied as tentative although the sets are mutually inconsistent.

Hany 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 The Solubility of Gases in Liquids

Many of the high pressure solubility data have been obtained in a more gen­
eral 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 bet­
ter than that which would be given for the complete vapor-liquid data (or
vice versa). Fnr 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 solu­
bility data. For example, conventional methods of analysis may give re­
sults with an expected error which would be regarded as sufficiently 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 avail­
able data for the given substance with other members of the homologous
series. In this study the use of such a technique has been very 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 estimated 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 solu­
bilities 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)

=

neg)

neg) + nell

1/1{g) /M (g)

[W{g)/M{q)] + [W{l)/M{l)]

here n is the number of moles of a substance (an amount of substance),
lq is the mass of a substance, and M is the molecular mass. To be un­
ambiguous, the partial pressure of the gas (or the total pressure) and
the temperature of measurement must be specified. -

The Weight Per Cent Solubility, wt%

For a binary system this is given by

wt% = 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 solu­
bility by

x(g) = [wt%!H(g»)

[wt%!M(g») + [(100 - wt%)!M(l)]

The Weight Solubility, Cw

where M(l) is the molecular weight of

1 + CwM(l)

the solvent.

(partial pressure 1 atm) =x(g)

The weight solubility is the number of moles of dissolved gas per
gram of solvent when the partial oressure of gas is 1 atmosphere.
The weight solubility is related to the mole fraction solubi1itv at
one atmosphere partial pressure by

The Moles Per unit Volume Solubility, n

Often for mU1ticomponent systems the density of the liquid mixture is
not known and the solubility is quoted as moles of gas per unit vol­
ume of liquid mixture. This is related to the mole fraction solubi­
lity by

1 + n V
O

(1)

where vO(l) is the molar volume of the liquid component.

The Bunsen Coefficient,a

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 is assumed
to be obeyed,

a = YJ..9l 273.15
V(l) T

where V(g) is the volume of gas absorbed and\l(l) is the original
(starting) volume of absorbing solvent. The mole fraction solu­
bility is related to the Bunsen coefficient by

a
x(g, 1 atm) =

a + 273.15
T

where vO(g) and vO(l) are the molar volumes of gas and solvent at a
pressure of one atmosphere. If the gas is ideal,

x(g) =
a + 273.15R

V
O (1)

Real gases do not follow the ideal gas law and it is important to es­
tablish the real gas law used for calculating a in the original publi­
cation 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 pres­
sure, 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 at the ratio of the volume of
gas absorbed to the volume of the absorbing liquid, all measured at
the same temperature~

L YJsl
V(l)

If the gas is ideal and Henry's Law is applicable, the Ostwald coef­
ficient 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, is related to the Ostwald coefficient by

-1

x(g)=
RT + 1

P(g) L vO(l)

where P is the partial pressure of gas. The mole fraction solubility
will be at a partial pressure of P(g) .

The Absorption Coefficient,S

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

S = a(l-P(l»

where P(l) is the partial pressure of the liquid in atmosphere.

The Henrv's Law Contant

A generally used formulation of Henry's Law may be expressed as

P (g) = K
H

x (g)

where K is the Henrv's Law constant and x the mole fraction solubili­
ty. otMer formulations are

or

C (g) = KcC (1)

where K2 and K are constants, C the concentration, and (1) and (g)
refer to the lIquid and gas phases. Unfortunately, KH, K and K
are all sometimes referred to as Henry's Law constants. ~enry'sC
Law is a limiting law but can sometimes be used for converting solu­
bility data from the experimental pressure to a partial gas pressure
of 1 atmosphere, provided the mole fraction of the gas in the liquid
is small, and that the difference in pressures is small. Great cau­
tion must be exercised in using Henryis Law.

The ~10Ie Ratio, N

The mole ratio, N, is defined bv

N = n(g)/n(l)

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

For gas solubilities greater than about 0.01 mole fraction at a oartial
pressure of 1 atmosphere there are several additional factors which must
be taken 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-ap­
plicability of Henry's Law.



TABLE 1.

The Solubility of Gases in Liquids

Interconversion of parameters used for reporting solubility.

L a(T/273.15)

C a/vopw

KH
17.033 x 10 6 p(soln) + 760a M(l)

L Cw Vt,gas p

xv

where Vo is the molal volume of the gas in em 3 mol- 1 at OOC, p the density

of the solvent at the temperature of the measurement, Pso1n the density

of the solution at the temperature of the measurement, and v t the,gas
molal volume of the gas (em 3 mo1- 1

) at the temperature of the measurement.
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xvi The Solubility of Gases in Liquids

APPENDIX I. Conversion Factors k and k- 1
•

k k- 1

1 (non-SI Unit) = 1 (SI Unit) =
k (SI Unit) k- 1 (non-SI Unit)

LENGTH SI Unit, m
---------

Jl. (angstrom 1 x 10- 10 (*) 1 x 10 10 (*)
cm (centimeter) 1 x 10- 2 (*) 1 x 10 2 (*)
in (inch) 254 x 10- 4 (*) 3 937 008 x 10- 5
ft (foot) 3 048 x 10- 4 (*) 3 280 840 x 10- 6

AREA SI Unit, m2

cm 2 1 x 10- 4 (*) 1 x 10 4 (*)
in 2 64 516 x 10- 8 (*) 1 550 003 x 10- 3

ft 2 9 290 304 x 10- 8 (*) 1 076 391 x 10- 5

VOLUME SI Unit, m3

cm 3 1 x 10 6 (*) 1 x 10 6 (*)
in 3 16 387 064 x 10- 12 (*) 6 102 374 x 10- 2

ft 3 2 831 685 x 10- 8 3 531 467 x 10- 5
1 (litre) 1 x 10- 3 (*) 1 x 10 3 (*)
UKgal (UK gallon) 45 461 x 10- 7 21 997 x 10- 2

USgal (US gallon) 37 854 x 10- 7 26 417 x 10- 2

MASS SI Unit, kg

g (gram) 1 x 10- 3 (*) 1 X 10 3 (*)
t (tonne) 1 x 10 3 (*) 1 X 10- 3 (*)
Ib (pound) 45 359 237 x 10- 8 (*) 2 204 623 x 10- 6

DENSITY SI Unit, kg m- 3

g cm- 3 1 x 10 3 (*) 1 X 10- 3 (*)
g 1- 1 1 (*) 1 (*)
Ib in- 3 2 767 991 x 10- 2 3 612 728 x 10- 11

Ib ft- 3 1 601 847 x 10- 5 6 242 795 x 10- 8

Ib UKgal- 1 99 776 x 10- 3 100 224 X 10- 7

Ib USgal- 1 1 198 264 x 10- 4 8 345 406 x 10- 9

PRESSURE SI Unit, Pa (pascal, kg m- 1 s- 2)

dyn cm- 2 1 x 10- 1 (*) 1 x 10 (*)
at (kgf cm- 2 ) 980 665 x 10- 1 (*) 1 019 716 x 10- 11

atm (atmosphere) 101 325 (*) 9 869 233 x 10- 12

bar 1 x 105 (*) 1 X 10- 5 (*)
Ibf in- 2 (p.s.L) 6 894 757 x 10- 3 1 450 377 x 10- 10

Ibf ft- 2 47 880 x 10- 3 20 886 X 10- 6

inHg (inch of mercury) 3 386 388 x 10- 3 2 952 999 x 10- 10

rnrnHg (millimeter of 1 333 224 x 10- 4 7 500 617 X 10- 9

mercury, torr)

ENERGY SI Unit, J (joule, kg m2 S-2 )

erg 1 x 10- 7 (*) 1 X 10 7 (*)
calIT (I.T. calorie) 41 868 x 10- 4 (*) 2 388 459 x 10- 7

calfih (thermochemical calorie) 4 184 x 10- 3 (*) 2 390 057 x 10- 7

kW (kilowatt hour) 36 x 105 (*) 2 777 778 x 10- 13

1 atm 101 325 x 10- 3 (*) 9 869 233 x 10- 9

ft Ibf 1 355 818 x 10- 6 7 375 622 x 10- 7

hp h (horse power hour) 2 684 519 3 725 062 x 10- 13

Btu (British thermal unit) 1 055 056 x 10- 3 9 478 172 x 10- 10

An asterisk (*) denotes an exact relationship. f<,,
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The solubility of ammonia has been measured in a wide variety of
solvents. Some systems have been investigated by more than one worker
or group of workers enabling comparisons between sets of results to be
made. Comparison of solubilities in chemically similar solvents indicates
general trends in solubility and draws attention to values which do not
conform to general patterns. In cases where solubilities at several
pressures have been measured the variation with pressure may be compared
with that found for other systems. Where variations of solubility with
change of temperature have been measured it is possible to compare the
so-called "heats of solution" and "entropies of solution" for different
systems. In cases where only a single solubility value at one tempera­
ture and one pressure has been measured the extent to which comparisons
with other systems may be made, is rather limited.

In some cases the solubilities of ammonia for given partial pres­
sures have been reported. In other cases the solubilities correspond to
given total pressures made up of partial pressures of solvent and partial
pressures of ammonia. In order to compare different cets of measurements
it has sometimes been necessary to convert solubility values for given
total pressures to the corresponding mole fraction solubilities for a
partial pressure of ammonia of 760 mmHg. In the absence of data from
which activity coefficients can be calculated, approximate corrections
have been made by the method used by Hildebrand (1). It has been
assumed that the partial vapor pressure of the solvent is proportional to
the mole fraction of the solvent (i.e., that the solvent obeys Raoult's
law) and that the mole fraction solubility of ammonia is proportional to
the partial pressure of ammonia over a short pressure range.

Hydrocarbons

In general, mole fraction solubilities are low compared with
"Raoult's law" values and compared with mole fraction solubilities in
alcohols measured under the same conditions. The solubilities are
greater in aromatic hydrocarbons than in non-aromatic hydrocarbons.

Non-aromatic hydrocarbons

Hexane; C6H14; [110-54-3)

Bell (2) measured the solubility of ammonia in hexane at 293.2 K
and a partial pressure of 760 mmHg and also reported unpublished measure­
ments of the mole fraction solubilities in octane, dodecane and hexa­
decane which had been measured by Br¢nsted and Volqvartz. The mole
fraction solubility in hexane at 298.2 K and a partial pressure of 1 atm
has been reported by Patyi et aZ. (3). If both solubility values for
hexane are correct it would indicate a large variation of mole fraction
solubility with change of temperature. This is not entirely inconsistent
with the solubility data for amines in this solvent but both values should
be used with caution.

The Ostwald coefficient reported by Horsman-van den 0001 and Warman
(4) and measured at 292.4 K and an unspecified pressure can be compared
with the solubility measurements discussed above if it is assumed that
Ostwald coefficients are independent of pressure. The corresponding
mole fraction solubility is about 7% less than the value at 298.2 K re­
ported by Patyi et aZ. but Horsman-van den 0001 and Warman used very
simple apparatus.

(cont. )
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Octane; CeHl e; [111-65-9] : 2,2 ,4-Trimethylpentane; CeHl e;

Dodecane; C12H26; [112-40-3)

[540-84-1] :

There are no other solubility values for octane and dodecane for
direct comparison with the values reported by Bell. However Bell's value
for the mole fraction solubility in octane at 293.2 K and 1 atm is within
about 2% of the value for the mole fraction solubility in 2,2,4-trimethyl­
pentane at 292.4 K and 1 atm which may be estimated from the Ostwald
coefficient measured at an unspecified pressure by Horsman-van den 0001
and Warman.

[544-76-3)

Tremper and Prausnitz (5) measured the solubilities of ammonia in
hexadecane at eight temperatures between 300 K and 475 K. Henry's law
constants were reported. The pressures at which measurements were made
were not stated. Mole fraction solubilities at 1 atm calculated from
these Henry's law constants are in agreement with the general pattern of
data for the hydrocarbons. In particular, extrapolation of the mole
fraction solubility at 1 atm to 293.2 K gives a value within about 8% of
the mole fraction solubility of hexadecane at 1 atm as reported by Bell.
The Henry's law constants measured by Tremper and Prausnitz are reliable
for calculation of mole fraction solubilities to pressures of about 1 atm.

The mole fraction solubilities in samples of kerosine and of diesel
oil pUblished by Messow and Pape (6) are in line with values for pure
hydrocarbons of similar boiling point.

[110-82-7)

The mole fraction solubility of ammonia in cyclohexane at 292.2 K
and 1 atm from measurements by Kuznetsov et aZ. (7) is out of line with
values for all other hydrocarbons and should therefore be disregarded.

Ostwald coefficients for this system at unspecified pressures have
been reported by Horsman-van den 0001 and Warman (4) and also by Hentz
and Sherman (8). In both cases very simple apparatus was used.
Corresponding values of mole fraction solubilities for a partial pressure
of 1 atm may be estimated on the assumption that Ostwald coefficients
are independent of pressure. The Horsman-van den 0001 value corresponds
to a mole fraction solubility of about 0.011 at 1 atm and 292.5 K.
The Hentz and Sherman value corresponds to a mole fraction of about 0.009
at 1 atm and about 297 K. Both of these values fall below the value of
0.035 at 1 atm and 298.2 K given by Patyi et aZ13). The apparatus and
technique used by Patyi et aZ. are ~ikely to be more reliable than those
used by the other groups but further measurements on this system are
needed in view of the disagreement between various solubility values.

Methylcyclohexane; C7H14; [108-87-2)

The Ostwald coefficient for solubility in methylcyclohexane at an
unspecified pressure and 297.5 K has also been reported by Horsman-van den
0001 and Warman. The value needs to be supported by other measurements
on the system.

l,l'-Bicyclohexyl; C12H22; [92-51-3)

Mole fraction solubilities in l,l'-bicyclohexyl at a partial pres­
sure of 1 atm may be calculated from Henry's law constants measured by

(cont. )
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Tremper and Prausnitz (5) at unspecified pressures and eight temperatures
in the range 300 K to 475 K. These mole fraction solubilities are low
compared with values for other hydrocarbons but may be accepted as
reliable values. Horsman-van den 0001 and Warman (4) have reported
Ostwald coefficients for this system. These were measured at 295.6 K
and 301.2 K and unspecified pressures and correspond to mole fraction
solubilities which are over 20% greater than those which may be calculated
from the Henry's law constants reported by Tremper and Prausnitz. The
measurements by Horsman-van den 0001 and Warman are likely to be less
reliable than those carried out by Tremper and Prausnitz.

ais-Oecahydronaphthalene; CloH1S; [493-01-6];
trans-Oecahydronaphthalene; Cl OH1S; [493-02-7]

Ostwald coefficients for solubilities of ammonia in ais- and trans­
decal in were also measured by Horsman-van den 0001 and Warman at 300.1 K
and 301.3 K and unspecified pressures. The corresponding mole fraction
solubilities may be estimated on the assumption that Ostwald coefficients
are independent of pressure. These mole fraction solubilities are close
to those estimated for l,l~bicyclohexyl from the Ostwald coefficients
given by these authors for this compound and discussed above. Although
no great reliance ought to be placed on these solubilities in the decalins
until they are supported by other measurements on these systems, they are
of the right order of magnitude.

Cyclohexene; C6H10; 110-83-8

The solubility of ammonia at 273.2 K and 293.2 K and various pres­
sures in pure cyclohexene, in mixtures with benzene and in pure benzene
have been measured by Noda et at. (9). The mole fraction solubilities
in cyclohexene at 1 atm partial pressure, are lower than solubilities in
alkanes or in benzene. The variation in solubility, as the proportion
of cyclohexene is reduced, follows a consistent pattern. There is no
reason to d~ubt th~ reliability of the measuremen~9 which can be accepted
on a tentatlve basls.

Aromatic hydrocarbons

[71-43-2]

Mole fraction solubilities are higher in aromatic hydrocarbons than
in non-aromatic hydrocarbons. Mole fraction solubilities in benzene were
measured by Noda et at. (9) at 273.2 K and 293.2 K and pressures approach­
ing the vapor pressures of liquid ammonia at the temperatures of
measurement. When these solubilities are plotted against the partial
pressure of ammonia it is found that points fallon smooth curves which
can b~ extrapolated through x NH = 1; PNH = vapor pressure of liquid
ammonla. 3 3

The mole fraction solubility at 293.2 K and a partial pressure of
ammonia of 1 atm has been estimated from these measurements by the
evaluator and found to be 0.038. This contrasts with the value of
0.0474 for this temperature and pressure given by Bell (2). The
evaluator has also estimated the corresponding value at 298.2 K by
extrapolation of values calculated from measurements by Noda et at.
This estimated value of 0.033 also contrasts with the value of 0.0257
from work by Patyi et at. (3). Since the measurements by both Bell and
Patyi et at. were made at one pressure only whereas the measurements
reported by Noda et at. were made at a series of pressures and lead to a
consistent set of solubility values, it is likely that the latter are

(cont. )
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the most reliable.
values.

These should therefore be accepted as tentative

Methy1benzene; C7Ha; [108-88-3] ; 1-Methy1naphtha1ene; CllHl 0;
[1321-94-4]

The mole fraction solubility in methy1benzene at 1 atm partial
pressure of ammonia has been given by Bell (2) as 0.0313 at 293.2 K and
by Gerrard (10) as 0.078 at 273.2 K. These values are similar in
magnitude to values reported for the solubility of ammonia in benzene
at the same temperatures and therefore the two values may be accepted as
tentative values. However it would be unwise to extrapolate these
values to obtain solubilities outside the range 273 K to 293 K. Henry's
law constants for solubility in 1-methy1naphtha1ene are reliable for
calculation of mole fraction solubilities to a pressure of about 1 atm.
Alcohols

The mole fraction solubility in alcohols and other compounds con­
taining one or more -OH groups is high in comparison with the solubility
in other liquids at the same temperature and partial pressure of ammonia.
This may be due to the effect of hydrogen bonding between hydroxyl groups
and nitrogen atoms in ammonia molecules. There is a general tendency
for the mole fraction solubility in straight chain aliphatic alcohols to
decrease with increase in length of the hydrocarbon chain. The mole
fraction solubility is increased markedly if two or more hydroxyl groups
are present in a solvent molecule. Ammonia has also a high solubility
in ch1oro-substituted ethano1s. This is consistent with a decrease of
electron density at the oxygen atom with the replacement of hydrogen atoms
by chlorine atoms.

Methanol; CH40; [67-56-1]

Solubilities at eight temperatures from 273.2 K to 313.2 K were
determined by Hatem (11) at a total pressure equal to barometric pressure
(unspecified) . A single value at 291.2 K determined by Kuznetsov et aZ.
(7) corresponds to a partial pressure of 1 atm. The values given by
de Bruyn (12) for seven temperatures from 273.2 K to 301.6 K also
correspond to a total pressure equal to barometric pressure as does the
measurement by De1epine (13) at 273.2 K. Mole fraction solubilities
at a partial pressure of 1 atm at three temperatures, corrected for the
vapor pressure of the solvent and interpolated where necessary, are shown
in Table 1. The single measurement by De1epine can be disregarded.

Table 1. Mole fraction solubilities of ammonia in methanol
at P

NHs
= 1 atm from the results of several workers.

Values have been interpolated and corrected for the
vapor pressure of the solvent where necessary.

T/K 273.2 288.2 291. 2

Hatem 0.49 0.35 0.33

de Bruyn 0.47 0.36 0.34

Kuznetsov et aL 0.35

DeH~pine 0.44

(cont. )
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Considering the early date at which it was done, there is reasonable
agreement between the work by de Bruyn and the later work by Hatem but
the latter is likely to be the more reliable with better temperature con­
trol and probably better estimations of equilibrium concentrations.
Kuznetsov et aZ. (7) were able to control temperatures to only ± 0.5 K.
Poor temperature control may explain why the solubility measured at 291.2 K
by these workers differs from the solubility reported by Hatem. There
may also be differences in the way in which correction for the vapor
pressure of the solvent has been made. It is recommended that the values
given by Hatem, corrected to allow for the vapor pressure of the solvent,
should be accepted as tentative values of the solubility at a partial
pressure of 1 atm. These "corrected" values fit the equation:

-RT In x
NH3

= -11570 + 48.68(T/K).

The use of this equation outside the range 273.2 K to 313.2 K is not
recommended.

[64-17-5]

There is great discrepancy between the solubilities given by dif­
ferent workers. Barclay and Butler (14) carried out measurements at
partial pressures of ammonia of about 10 mmHg. Extrapolation of these
measurements to 760 mmHg is unlikely to give reliable estimation of
solubility at this pressure and comparison with solubilities measured at
760 mmHg cannot be made. The solubility reported by Kuznetsov et aZ.
(7) can be disregarded because the ethanol was only 92% pure. The
purities of the ethanol used in the early work by Delepine (13) and in
that by de Bruyn (12) were not stated but ethanol of high quality seems
to have been used by Hatem (11). Values given by Hatem may therefore be
more reliable than those reported by other workers even though the former
do not conform to the general trend for monohydric straight-chain
aliphatic alcohols. It should be noted, however, that ethanol shows a
similar anomaly when the reported solubilities of diethylamine in various
straight-chain alcohols are compared. _

I-Propanol; C3HeO; [71-23-8]

Solubilities were measured by Hatem (11) at seven temperatures from
273.2 K to 308.2 K at a total pressure equal to barometric pressure.
The interpolated value at 291.2 K, corrected for the vapor pressure of
the solvent, differs by 8% from the single value obtained by Kuznetsov
et aZ. (7) but the Hatem values can be tentatively accepted.

2-Propanol; C3HeO; [67-63-0]

Solubilities were also measured by Hatem (11) at seven temperatures
from 273.2 K to 308.2 K at a total pressure equal to barometric pressure.
The interpolated value at 291.2 K, corrected for the vapor pressure of
the solvent, is close to the single value given by Kuznetsov et aZ. (7).
The Hatem values can therefore be accepted as tentative values.

[71-36-3]

Short et aZ. (15) measured solubilities in this solvent at three
temperatures from 263.2 K to 333.2 K and a total pressure equal to 1 atm
and corrected these measurements to give solubilities when the partial
pressure of ammonia is 1 atm. The interpolated solubility a~ 273.2 K
agrees with the value given by Maladkar (16) when the latter ~s corrected

(cont )
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for the vapor pressure of the solvent. The solubility at 291.2 K 1nter­
polated from the values given by Short pt Q7. is within 8% of the value
given by Kuznetsov ei al. The values of Short pt al. can be accepted
as reliable.

[78-92-2]

Maladkar (16) measured the solubility at 273.2 K and a total pres­
sure of 1 atm. The value obtained is lower than the corresponding
value for I-butanol just as values for 2-propanol are lower than values
for I-propanol. There is no reason to question the value given by
Malakdar and it should be accepted as a provisional value.

2-Methyl-l-propanol; C4H100; [78-83-1]

The single solubility measurement at 291.2 K and a partial pressure
of 1 atm given by Kuznetsov et aZ. (7) is close to the value which they
quote for I-propanol. It should be borne in mind that temperature control
was no better than ± 0.5 K and such an uncertainty in the temperature
leads to an uncertainty in the mole fraction solubility quoted for 291.2 K
of about ± 0.01.

3-Methyl-l-butanol; CsH1ZO; [123-51-3]

The mole fraction solubility calculated from measurements by
Kuznetsov et aZ. (7) at the single temperature of 2-8.2 K and 1 atm is
close to the value of the mole fraction solubility for I-butanol under
the same conditions. The solubility as measured by Kuznetsov can be
accepted on a tentative basis with an estimated error in the mole
fraction solubility of ± 0.01 due to uncertainty in the temperature.

Octanol; CSH1SO; [111-87-5]

The value determined by Gerrard and Maladkar (10) at 273.2 K and a
total pressure of 1 atm fits into the general pattern of results for
aliphatic alcohols and can be accepted as a tentative value.

[108-93-0]

The mole fraction solubility from work by Cauquil (17) at 299.2 K
and 755 mmHg is about half the value for a straight-chain monohydric
alcohol. In view of this and of the primitive nature of the apparatus
which was used, the measurement should be used with great caution.

2-Amino ethanol; CzH7NO; [141-43-5]

The mole fraction solubility at 290.2 K and a partial pressure of
1 atm calculated from data published by Kuznetsov et aZ. (7) is lower
than the solubility in ethanol under these conditions. This lower
solubility is consistent with an increase in the electron density at the
oxygen atom and with competition between amino groups and ammonia leading
to a reduced tendency for hydrogen bonding to take place between oxygen
and ammonia. The value can be accepted as a tentative value.

1,2-Ethanediol (Ethylene glycol); CzHsOz; [107-21-1]

The solubility in this solvent at 263.2 K, 298.2 K and 333.2 K and
a partial pressure of 1 atm were measured by Short et az' (15). Mole
fraction solubilities are about twice the values for monohydric alcohols
under the same conditions, showinq the importance of the hydroxyl groups

(cont. )
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in determining the solubility. The values for 298.2 K and 333.2 K lie
close to the values of the mole fraction solubilities in diethylene glycol
under the same conditions as calculated from data published by Timonin
et aZ. (18). The measurements by Short et uZ. (15) therefore appear to
be reliable and may be accepted as tentative values.

2,2'-Oxybisethanol (diethylene glycol)~ C4 HIOOsl [111-46-6]

Measurements of solubilities in diethylene glycol were made by
Timonin et aZ. (18) at four temperatures from 298.2 K to 343.2 K and
pressures from 0.025 atm to 32.3 atm. As mentioned above, mole fraction
solubilities for a pressure of 1 atm are close to values for ethylene
glycol. The higher pressures reached are close to the vapor pressure of
liquid ammonia. At temperatures above 298.2 K plots of xNH against p
cross the reference line (line following Raoult's law). s NHs
In terms of Raoult's law this means that there is a change from negative
deviation to positive deviation as the pressure is increased. Such
behavior has been reported for other systems and there seems to be no
reason to doubt the measurements reported by Timonin et aZ. (18) which
may be accepted as reliable values.

1,2,3-Propanetriol (glycerol)~ CSH803~ [56-81-5]

The mole fraction solubility at 291.2 K and a partial pressure of
ammonia of 1 atm may be calculated from the mole ratio solubility given
by Kuznetsov et aZ. (7). The value is close to that for ethylene glycol
and for diethylene glycol under the same conditions with little apparent
change in the solubility due to the presence of the extra hydroxyl group.
However there is no reason to question the value which should be accepted
on a tentative basis.

Chloroethanols

2-Chloroethanol~ C2H5C10~ [59826-67-4] :
2,2-Dichloroethanol~ C2H4C120~ [598-38-9]:
2,2,2-Trichloroethanol~ C2HsC130~ [115-20-8]

Replacement of hydrogen atoms in the methyl group of ethanol by
chlorine atoms is likely to reduce the electron density on the oxygen atom
and hence increase the tendency towards hydrogen bonding between oxygen
and dissolved ammonia. Measurements of solubilities at 273.2 K and a
total pressure of 1 atm have been reported by Gerrard and Maladkar (10).
Mole fraction solubilities are greater than the value for ethanol under
the same conditions and are close to the value for ethylene glycol and
for diethylene glycol. There is also an increase in the mole fraction
solUbility with increase in the number of chlorine atoms which one would
expect. Values should be accepted on a tentative basis because they fit
in with the general pattern of solubility data.

Other compounds containing oxygen

2-Propanone~ CSH60~ [67-64-1]:
Cyclohexanone~ C6HIOO~ [108-93-0]

Careful measurements of the solUbility of ammonia in acetone at 1
atm and temperatures of 263.2 K and 298.2 K have been carried out by
Short et aZ. (15). The interpolated value of the mole fraction solubilitj
at 292.2 K is 0.096 compared with the value of 0.28 calculated from
measurements by Kuznetsov et aZ. (7) at this temperature. The dis-

(cont. )
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COHPONENTS:

(1) Ammonia; NH3; [7664-41-7]

(2) Organic liquids

EVALUATOR:

P. G. T. Fogg,
School of Chemistry,
Polytechnic of North London,
Holloway,
London, U.K.

January 1984

CRITICAL EVALUATION:

crepancy could be due to chemical reaction between acetone and ammonia
during Kuznetsov's measurement. The measurements by Short et aZ. are
likely to be the more reliable. Kuznetsov et aZ. (7) have also given a
value for the solubility of ammonia in cyclohexanone but this has not been
compiled because the formation of a solid precipitate was mentioned.

l-Methyl-2-pyrrolidinone; CsH9NO; [872-50-4]

The solubilities of ammonia in l-methyl-2-pyrrolidinone at numerous
temperatures and pressures have been reported by Freidson et aZ. (19).
The measurements are self-consistent and there is no reason to doubt the
reliability of the work.

[629-82-3]

The mole fraction solubility of ammonia in l,l'-oxybisoctane
(dioctyl ether) reported by Gerrard and Maladkar (10) is close to that
for the mole fraction solubility in hydrocarbons of similar carbon number.
There is no reason to doubt the value which may be accepted on a
tentative basis.

Acetic acid, octyl ester; CloH200; [112-14-1]

The solubility of ammonia in octyl acetate has also been measured
by Gerrard and Maladkar (10). This value may also be accepted as a
tentative value because there is again no reason to doubt its reliability.

[123-91-1]

C18H1503P; [101-02-0]:
C6H1S03P; [122-52-1] :

CSH19 0 3P;

The Ostwald coefficient for ammonia in 1,4-dioxane was measured at
an unspecified pressure and about 297 K by Hentz and Sherman (8) but no
great reliance can be placed on the value until it is supported by other
measurements on the same system.

Phosphorous acid, triphenyl ester;
Phosphorous acid, triethyl ester;
Phosphorous acid, dibutyl ester;

The solubilities in esters of phosphorous acid were studied by
Maladkar (16). The measurements appear to be reliable and should be
accepted on a tentative basis. The appreciable difference between the
apparent mole fraction solubility in the dibutyl ester of phosphorous
acid and that in the triethyl ester can be explained as being due to the
presence of a free hydroxy group in the former solvent which is absent in
the latter.

[126-73-8]

The solubility of ammonia in tributyl phosphate was measured by Hala
and Tuck (20) at 1 atm and several temperatures. The mole fraction
solubility calculated from these measurements for 1 atm and 273.2 K is
close to the value from measurements on the dibutyl ester of phosphorous
acid reported by Maladkar (16). Measurements by Hala and Tuck can be
accepted as tentative values.

(cont. )



Ammonia Solubilities 9

COMPONENTS:

(1) Ammonia; NH3; [7664-41-7]

(2) Organic liquids

CRITICAL EVALUATION:

EVALUATOR:

P. G. T. Fogg,
School of Chemistry,
Polytechnic of North London,
Holloway,
London, U.K.

January, 1984

1,2,3-Propanetriol, triacetate (glyceryl triacetate); C9Hl~06; [102-76-1]

The mole fraction solubilities of ammonia in glyceryl triacetate,
calculated from measurements by Furmer et aZ. (21) are similar in magnitude
to values for solubilities in other esters. This work by Furmer et aZ.
can also be accepted on a tentative basis.

[998-30-1]

The mole fraction solubility of ammonia in triethoxysilane has been
measured at various pressures and temperatures by oitsent and Zolotareva
(22). This is a consistent set of measurements which appear to be
reliable and which should be accepted on a tentative basis.

Chloro-compounds

Tetrachloromethane;
1,2-0ichloroethane;

CCl~; [56-23-5]:
C2H~C12; [107-06-2]

Bell (2) has given the mole fraction solubility in tetrachloro­
methane at 293.2 K and 1 atm partial pressure of ammonia as 0.0281. This
value is close to values for aliphatic hydrocarbons. The value given by
Bell for 1,2-dichloroethane under the same conditions is 0.0797. This
increase can be explained as being due to a tendency for hydrogen bonding
to occur between the hydrogen atoms of the solvent and the nitrogen atoms
of the ammonia. There is no reason to question either the value given
for tetrachloromethane or for 1,2-dichloroethane which may be accepted as
tentative values.

Trichloromethane; CHC13; [67-66-3]

The solubility in trichloromethane was measured by Bell (2) at
293.2 K. The mole fraction solubility at a partial pressure of ammonia
of 1 atm was reported to be 0.193. Seward (23) measured the solubility
in this solvent at 298.2 K and at a pressure range from 14 mmHg to 453
mmHg. Extrapolation of Seward's results to 1 atm indicates a mole
fraction solubility of 0.141 at 298.2 K and a partial pressure of ammonia
of 1 atm. Hydrogen bonding between solvent and solute would be
expected to lead to a high solubility of ammonia in trichloromethane but
the apparent large change in solubility with a change of temperature from
293.2 K to 298.2 K must be viewed with caution and little reliance can be
placed upon extrapolations to other temperatures.

l-Chlorooctane; CaH17Cl; [111-85-3]

The mole fraction solUbility in l-chlorooctane at 273.2 K and 1 atm
has been measured by Gerrard and Maladkar (10). The value is greater than
that for alkanes of similar chain length but less than that for tri­
chloromethane. There is no reason to doubt the value which may be
accepted as tentative.

Chlorobenzene; C6HsCl; [108-90-7]

The solUbility in chlorobenzene at 1 atm partial pressure of ammonia
has been measured at 263.2 K, 298.2 K and 333.2 K by Short et aZ. (15).
The interpolated value of the mole fraction solubility at 293.2 K is
about 5% higher than the value reported by Bell (2) for this temperature.

(cont. )
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COMPONENTS:

Ammonia Solubilities

EVALUATOR:

(1) Ammonia; NH s ; [7664-41-7]

(2) Organic liquids

CRITICAL EVALUATION:

P. G. T. Fogg,
School of Chemistry,
Polytechnic of North London,
Holloway,
London, U.K.

January 1984

The values reported by Short et aZ. are likely to be reliable. Comparison
of these measurements with values for benzene reported by Noda et aZ. (9)
shows that the introduction of a chlorine atom into the benzene nucleus
may cause an increase in the mole fraction solubility. This would be
consistent with the polarity of chlorobenzene.

Bromobenzene; C6HSBr; [108-86-1]

The mole fraction solubility of ammonia in bromobenzene was
measured at 293.2 K by Bell (2) and the value for a partial pressure of
1 atm was reported. In this case the value is slightly less than the
mole fraction solubility in benzene from Noda's measurements but the
reliability of this single value for bromobenzene cannot be judged.

Chloromethylbenzene; C7H7Cl; [100-44-7]

Bell also reported the mole fraction solubility in chloromethyl­
benzene at 293.2 K and 1 atm partial pressure. The value appears to be
greater than the corresponding values for benzene and for methylbenzene
as would be expected from its polarity and there is no reason to question
the value which may be accepted on a tentative basis.

Compounds containing nitrogen

Hydrazine; NzH~; [302-01-2] :
Methylhydrazine; NzHsCHs; [60-34-4]:
l,l-Dimethylhydrazine; NzHzCZH6; [57-14-7]

Mole fraction solubilities in hydrazine, methylhydrazine and 1,1­
dimethylhydrazine were measured at three temperatures and several partial
pressures of ammonia by Chang et aZ. (24). At each temperature, values
of mole fraction solubilities, when plotted against the partial pressure
of ammonia, fallon smooth curves through the origin and through
~NHs = 1; PNHs = vapor pressure of liquid ammonia at the temperature of

measurement. For each compound interpolated values of ~NH for PNH =1 atm
fit closely to equations of the form: s s

-RT In ~NHs = a + b(T/K).

There is no reason to doubt the reliability of the~e measurements.

[62-53-3]

The mole fraction solubility in benzenamine (aniline) at a total
pressure equal to barometric pressure and at six temperatures from 298.2 K
to 423.2 K may be calculated from solubilities given by Stoica et aZ. (25).
Extrapolation of these mole fraction solubilities to 291.2 K gives a
value of 0.148 which may be compared with the value at this temperature
given by Kuznetsov et aZ. (7) of 0.13. The vapor pressure of aniline
made an appreciable contribution to the total pressure at the higher
temperatures at which Stoica's measurements were carried out.

If corrections are made for the vapor pressure of aniline then the
mole fraction solubilities at a partial pressure of 1 atm from measure­
ments by Stoica et aZ. may be accepted as tentative values. These values
fit the equation:

(cont.)
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-RT In xNHs = -25180 + 101.1(T/K)

(Standard deviation of -RT In xNHs = 643 J mol-I)

This equation should be used with caution outside the range 298.2 K to
423.2 K.

N,N-Oiethylethanamine (triethylamine); C6H1SN; [121-44-8]

The mole fraction solubility in triethylamine at 294.2 K and a
partial pressure of ammonia of 1 atm may be calculated from measurements
by Kuznetsov (7) to be 0.08. This is about half the value for the solu­
bility in aniline at the same temperature. There is, however, no reason
to doubt this value for triethylamine but there are no measurements on
closely similar systems with which to make comparisons.

[91-22-5]

Kuznetsov et aZ. (7) have a~so made a single measurement of the
solubility in quinoline at 291.2 K and 1 atm. The mole fraction solu­
bility has been calculated to be 0.06, less than the value for tri­
ethylamine but slightly greater than the apparent value of 0.04 for
benzene under the same conditions. The value for quinoline must be
accepted as a tentative value because no proper evaluation can be carried
out.

Hexanedinitrile; C6HeN2; [111-69-3]

The solubility of ammonia in hexanedinitrile (adiponitrile) at
several temperatures and pressures from about 70 rnrnHg to about 16 atm has
been measured by Freidson et aZ. (26). These measurements correspond to
a consistent set of values of mole fraction solubilities and seem to be
reliable. However they should be accepted on a tentative basis because
measurements on closely related systems are not available for comparison.

Compounds containing silicon
Tetramethylsilane; C4H12Si; [75-76-3]

The Ostwald coefficient for dissolution of ammonia in tetrarnethyl­
silane was measured by Horsman-van den 0001 and Warman (4) at 292.9 K
and an unspecified pressure. The value is within the range found for
dissolution in hydrocarbons but little reliance can be placed on this
single value until other measurements on this or similar systems are
available for comparison.

References

1. Taylor, N. W.; Hildebrand, J. H.
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(cont. )



12 Ammonia Solubilities

COHPONENTS:

(1) Ammonia 1 NHs1 [7664-41-7]

(2) Organic liquids

CRITICAL EVALUATION:

EVALUATOR:

P. G. T. Fogg,
School of Chemistry,
Polytechnic of North London,
Holloway,
London, U.K.

January 1984

3. Patyi, L.1 Furmer, I. E.1 Makranczy, J.1 Sadi1enko, A. S.1
Stepanova, Z. G.1 Berengarten, M. G. Zh. PpikZ. Khim. 1978, 51, 1296.

4. Horsman-van den 0001, L. E. W.1 Warman, J. W.
Interuniversity Reactor Institute (IRI)-Report 134-81-01.

5. Tremper, K. K.1 Prausnitz, J. M.
J. Chem. Engng. Data 1976, 21, 295.

6. Messow, U.1 Pape, D. PoZ. J. Chem. 1980, 54, 2001.

7. Kuznetsov, A. 1.1 Panchenkov, G. M.1 Gogo1eva, T. V.
Zh. Fiz. Khim. 1968, 42, 982.

8. Hentz, R. R.1 Sherman, W. V. J. Phys. Chem. 1968, 72, 2635.

9. Noda, K.1 Morisue, T.1 Ishida, K.
J. Chem. Eng. Japan 1975, 8, 104.

10. Gerrard, W.1 Ma1adkar, V. K. Chem. Ind. 1970, 925.

11. Hatem, S. BuZZ. Boa. Chim. Fp. 1949, 16, 337.

12. de Bruyn, L. Rea. Tpav. Chim. Pays-Bas 1892, 11, 337.

13. De1epine, J. Phapm. Chim. 1892, 25, 496.

14. Barclay, I. M.1 Butler, J. A. V.
Tpans. Fapaday Boa. 1938, 34, 1445.

15. Short, 1.1 Sahga1, A.; Hayduk, W.
J. Chem. Engng. Data 1983, 28, 63.

16. Ma1adkar, V. K. Thesis, Univ. of London, 1970.

17. Cauqui1, G. J. J. Chim. Phys. Phys. Chim. BioZ. 1927, 24, 53.

18. Timonin, V. E 01 Timofeeva, E. G01 Marchenkova, T. G. 1980,
Deposited Doc. VINITI 2874-80.

19. Freidson, G. S.1 Furmer, I. E.1 Ame1in, A. G. 1974,
Deposited Doc. VINITI 1697-74.

20. Ha1a, Jo1 Tuck, D. G. J. Chem. Boa. (AJ 1970, 3242.

21. Furmer, I. E.1 Ame1in, A. G.1 Freidson, G. S.
Tp. Mosk. Khim. TeknoZ. Inst. 1974, 7996.

22. Ditsent, V. E.1 Zolotareva, M. N.
Zh. Fiz. Khim. 1973, 47, 1045 (details in VINITI 5307-73).

23. Seward, R. P. J. Amep. Chem. Boa. 1932, 54, 4598.

24. Chang, E. T.1 Goeken, N. A.; Poston, T. M.
J. Chem. Engng. Data 1971, 16, 404.

25. stoica, T.1 Bota, T. 0.1 Teusdea, G. M.1 Sarbu, L.1
Herscovici, J. Rev. Chim. (BuahapestJ 1981, 32, 1018.

26. Freidson, G. S.; Furmer, I. E.1 Ame1in, A. G. 1974,
Deposited Doc. VINITI 1543-74.



Ammonia Solubilities 13

COHPONENTS:

1. Anunonia; HsN; [7664-41-7]

ORIGINAL MEASUREMENTS:

Bell, R. P.

2. Hydrocarbons J. Chern. Soa.

1931, 1371-82.

VARIABLES: PREPARED BY:

P. G. T. Fogg

EXPERIMENTAL VALUES:

*Hexadecane; C16HS4; [544-76-3]

Methy1benzene; C7HS; [108-88-3]

Solvent

Hexane; C6H14; [110-54-3]

*Octane; CSH1S; [111-65-9]

*Dodecane; C12H26; [112-40-3]

Benzene; C6H6; [71-43-2]

Partition
coeff.

mo1
NHs

dm- s (soln)/

rno1
NHs

dm-s(gas)

4.16

2.56

2.13

1. 84

9.95

7.23

Mole
fraction

X NHs (1 atm)

0.0223

0.0170

0.0197

0.0219

0.0474

0.0313

Temperature = 293.2 K 1 atm = 1.015 x 10 5 Pascal

* Unpublished measurements by Bronsted and Vo1qvartz reported
by Bell.

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS

C7HS: b.p. 110.0 - 111. ooC.

C6H14: b.p. 67.1 - 67.6°C

C6H6: b.p. 79.60 - 79.65°C

The author stated that measurements

were reproducible to within 1%.

Solvents "zur Analyse" grade from
Merck or Kah1baum; dried over
CaC12 and distilled.

METHOD/APPARATUS/PROCEDURE
\

Ammonia at barometric pressure was
passed through the solvent in a
graduated glass vessel for about 3
hours. The temperature was cpn­
trolled to to.01 K by a thermostat
bath. Dissolved ammonia in a
measured volume of solution was
removed by a current of air over a
period of 8-10 hours, trapped in
U-tubes containing hydrochloric acic
and estimated by titration. Solu-
bilities were corrected to 1 atm 1---------------------1
by making corrections for the vapor
pressure of the solvent, barometric
pressure and hydrostatic pressure
of liquid in the absorption vessel.
Mole fraction solubilities were
calculated by the author on the
assumption that densities of
solutions obey the ideal mixture
law.
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COMPONENTS:

Ammonia Solubilities

ORIGINAL MEASUREMENTS:

1. Ammonia;

2. Hexane;

VARIABLES:

NHs; [7664-41-7]

[110-54-3]

Patyi, L.;
Makranczy,
Stepanova,
M. G.

Zh. PrikL
1300.

PREPARED BY:

Furmer, I. E.;
J.; Sadilenko, A. S.;
Z. G.; Berengarten,

Khim. 1978, 51, 1296-

C. L. Young

EXPERIMENTAL VALUES:

T/K

298.15

a
a

2.48

Mole fraction of ammonia
at a partial pressure of 101.325 kPa

~NHs

0.01457

SOURCE AND PURITY OF MATERIALS:

Purity better than 99 mole per

cent as determined by gas

chromatography.

REFERENCES:
• Bodor, E.; Bor, G. J.; Mohai, B.;

Sipos, G. Veszpremi. Vegyip. Egy.
Kozt. 1957, 1, 55.

2. Schay, G.; Szekely, G.; Racz,
Gy.; Traply, G. Periodiaa Poty­
teahniaa Sere Chem. Eng. (Budapest)
1958, 2, 1.

a Volume of gas (calculated for 101.325 kPa and 273.15 K) dissolved by
one volume of solvent when the partial p:~ssure of gas was 101.325 kPa.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

The authors stated that they used a

static method previously described by

Bodor et at. (ref. 1). However,

Bodor et at. described apparatus for

use below 0 DC but referred to

another paper (ref 2.) in which an

apparatus for use above 0 DC was

described. Bodor et at. stated that,

in each case, the volume of gas ~E~'S~T~I~MA~TE~D~E~R-R~OR~:------------------------~

absorbed by a given quantity of liquid oT/K = ±O.l; oa = ±4% or less.

at a particular pressure was measured

by a gas burette. Bodor et at. gave

details of a method of calculating

gas solUbilities, applicable to

either apparatus, with allowance for

the vapor pressure of the solvent.
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COMPONENTS:

(1) Ammonia 1 NH31 [7664-41-7]

(2) Hexane 1 C6H141 [110-54-3]

2,2,4-Trimethylpentane or iso­
octane1 CSH1S 1 [540-S4-l]

VARIABLES:

ORIGINAL MEASUREMENTS:

Horsman-van den 0001, L. E. W.1
Warman, J. W.

Interuniversity Reactor Institute
(IRI)-Report l34-Sl-0l

PREPARED BY:

292.4
not given

H. L. Clever

EXPERIMENTAL VALUES:

Temperature

T!K

Hexane

Ostwald Coefficient Number
of Runs

19.2 292.4

2,2,4-Trimethylpentane

19.2 292.4

2.51

2.45

2

2

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
A cylindrical glass container of

approximately 15 cm 3 volume is
partly filled with solvent and closed
with a half-hole septum. An amount of
the gaseous solute is added to the
container. The closed container is
shaken for 30 minutes. Samples of
both the vapor and liquid phases are
taken in calibrated syringes. The
samples are injected into a gas
chromatograph. The Ostwald coeffici­
ent is calculated from the known
sample size and the measured peak
areas.

The chromatograph is a Hewlett­
Packard model 5750 equiped with a
thermal conductivity cell detector.
The carrier gas is helium. A 90 cm
column packed with Porapak Q coated­
with 10 percent polyethyleneimine is
used for the separation.

SOURCE AND PURITY OF MATERIALS:
(1) Ammonia. Baker Chemical Co.

Anhydrous, 99.99 percent. Used
as received.

(2) Hexane and 2,2,4-Trimethylpentane
Both Merck, Uvasol Spektroskopie
grade. Impurities which give the
same retention time as the gas
are removed before the experiment
by adsorption or distillation.

ESTIMATED ERROR:
oL!L = ± 0.05

REFERENCES:
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COMPONENTS: ORIGINAL MEASUREMENTS:

1. Ammoniar NH r [7664-41-7]

2. Various organic liquids.

Gerrard, w.
"SoZubiZity of Ga8e8 and Liquid8",
Plenum Press, New York, 1976,

pp.164-l65.

VARIABLES: PREPARED BY:

Temperature, pressure P. G. T. Fogg

EXPERIMENTAL VALUES:
The general pattern of variation of mole fraction of NH g with variation
of pressure of NHg from 0-1 atm at 273.2 K has been presented in graphical
form for the following liquids:

[544-76-3]

Benzeneethanamine;
[64-04-0]

2,2,2-Trichloroethanolr
[115-20-8]

Benzenaminer C6H7Nr [62-53-3]

Octanol; CSH1SOr [29063-28-3] **

Benzenemethanol; C7HSOr
[100-51-6]

Hexadecaner

N,N-Dimethylformamider CgH7NO;
[68-12-2]

and 293.2 K has been given in graphical

CloH1SNr

l,ll-Oxybisoctaner
[629-82-3]*

N,N-Diethylbenzenaminer
[91-66-7]

Decaner Cl oH22r [124-18-5]
1,3,5-Trimethylbenzener C9 H12r

[108-67-8]

l-Octanamine; CSH19N; [111-86-4]

Trichloromethaner CHClgr [67-66-3]

The mole fraction of NH g at 1 atm
form for the following liquids:

Octaner CSH1S r [111-65-9]
Dodecane; C12H26 r [112-40-3]

* formula incorrectly printed as (n-ClsH17)20;
** formula incorrectly printed as n-C6H70H.

Correct formulae are given in the manuscript copy of the book held at the
Polvtechnic of North London.

AUXILIARY INFORMATION

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

Adsorption at barometric press~re

was measured by bubbling ammon1a
through a weighed quantity (about
2 g) of solvent in a glass vessel
held in a thermostat until saturation
was achieved. The concentration of
ammonia was calculated from the
increase in weight of the vessel
after an allowance had been made for
the weight of ammonia in the gas
phase above the saturated solution.

Solubilities at lower pressures were
calculated from weight changes when
solutions which had been previously
saturated at barometric pressure
were allowed to come to equilibrium
under a lower pressure of ammonia.

Details of the apparatus are given
in ref. (1).

Not given.

ESTIMATED ERROR:

REFERENCES:
1. Gerrard, w.

"SoZubiZity Of Ga8e8 and Liq~id8"

Plenum Press, New York, ~,

pp.3-5.
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COMPONENTS:

1. Ammonia; NH3; [7664-41-7]

2. Hexadecane; C16H3.;
[544-76-3]

VARIABLES:

Temperature

ORIGINAL MEASUREMENTS:

Tremper, K.K.; Prausnitz, J.M.

J. Chem. Engng. Data 1976, 21, 295-9

PREPARED BY;

C.L. Young

EXPERIMENTAL VALUES:

T/K Henry's Constant
/atm

Mole fractionb of
ammonia at 1 atm
partial pressure,
xNH3

300

325

350

375

400

425

450

475

45.8 0.0218

59.0 0.0169

73.4 0.0136

87.6 0.0114

100.0 0.0100

lJ:2.0 0.00893

122.0 0.00820

129.0 0.00775

a. Authors stated measurements were made at several pressures
and values of solubility used were all within the Henry's
Law region.

b. Calculated by compiler assuming linear relationship between
~ole fraction and pressure.1-------------------=-------------·-------------

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).

y Vol 2l-B

SOURCE AND PURITY OF MATERIALS:

solvent degassed. No other
details given.

ESTIMATED ERROR:

REFERENCES:

1. Dymond, J.; Hildebrand, J.H.
Ind.Chem.Eng.Fundam.1967.6,130.
2. Cukor, P.M.; Prausnitz, J.M.
Ind.Chem.Eng.Fundam.1971,lO,638.
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COMPONENTS:

Ammonia Solubilities

ORIGINAL MEASUREMENTS:

1. Ammonia; NH 3 ;

2. Kerosine

VARIABLES:

[7664-41-7] Messow, D.; Pape, D.

Po Z. J. Chern.

1980, 54, 2001-2009.

I'Rll'ARED BY:

Temperature

EXPERIMENTAL VALUES:

T/K

303.2
333.2
363.2

P. G. T. Fogg

Mole fraction (1 atm), XNH3

0.02513
0.01698
0.01227

Total pressure = 1 atm = 1.013 x 10 5 Pa.

The authors stated that the kerosine had the following properties:

Average molecular weight/g mol- 1 = 209

Averaqe b.p./K = 462

Molar volume at 25 °C/cm 3 mol- 1 = 257.75

AlIXIUARY INFORHATION

METHOD/APPARATUS/PROCEDURE:

The authors claimed to have made

measurements in the pressure range

from 1 atm to 10 atm but no further

experimental results or details were

given.

SllllRCb AND PURITY OF HATJ:RIALS:

No details given.

[',S l'lMATED ERROR:

RI.H:RENCES:
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Ammonia Solubilities

ORIGINAL MEASUREMENTS:

19

1. Ammonia; NH3; [7664-41-7)

2. Diesel fuel

VARIABLES:

Temperature

EXPERIMENTAL VALUES:

Messow, D.; Pape, D.

Pol. J. Chern.

1980, 54, 2001-2009.

PREPARED BY:

P. G. T. Fogg

T/K

303.2
333.2
363.2

Mole fraction (1 atm), x
NH3

0.02127
0.01577
0.01195

Total pressure = 1 atm = 1.013 x 10 5 Pa.

The authors stated that the diesel fuel had the following
properties:

Average molecular weight/g mol- 1 = 234

Average b.p./K = 553

Molar volume at 25 °C/cm 3 mol- 1 = 300.12

AUXILIARY INFORNATION

METHOD/APPARATUS/PROCEDURE:

The authors claimed to have made

measurements in the pressure range

from 1 atm to 10 atm but no further

experimental results or details were

given.

SOURCE AND PURITY OF NATERIALS:

No details given.

r.STlMATED I::RROR:

RI FERENCr.S:
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COMPONENTS:

Ammonia Solubilities

ORIGINAL MEASUREMENTS:

(1) Ammonia; NH3 ; [7664-41-7]

(2) Cyclohexane; C6H12 ; [110-82-7]

1,4-Dioxane; C4H80 2 ; [123-91-1]

Hentz, R. R.; Sherman, w. v.

J. Phys. Chern. 1968, 72, 2635-41.

VARIABLES:

EXPERIMENTAL VALUES:

"-'297
not given

Temperature

T/K

Cyclohexane

"-'24 "-'297

1,4-Dioxane

PREPARED BY:

H. L. Clever

Ostwald Coefficient

2.0

"-'24 "-'297 17.

METHOD/APPARATUS/PROCEDURE:

The apparatus consisted of a
solvent bulb, a gas and mixing bulb
of known volume, and a manometer.

A 100 cm 3 sample of solvent was
placed in the solvent bulb. It was
degassed by repeated pumping and
shaking. The solvent was brought to
the temperature of the measurement
and its vapor pressure measured.

AUXILIARY INFOR}~TION

SOURCE AND PURITY OF MATERIALS:

(1) Ammonia. Hatheson Co., Inc.
Purified by three trap to trap
distillations. Degassed by pumpinc
at -196 DC.

(2) Cyclohexane. Fisher. Spectro­
analyzed grade. Passed through
silica gel, stored over sodium.
1,4-Dioxane. Matheson, Coleman &
Bell. spectroscopic reagent.
Passed over alumina, refuxed over

Gas was added to the gas and mixing~~~N~a~u_n~d_e_r N~2~,__d_i_s_t_~_·_1_1_e_d_. ~
bulb, and its pressure measured. The ESTIMATED ERROR:
gas was condensed. The degassed oL/L = ± 0.10 (authors)
Golvent was transferred to the bulb.
The bulb contents were brought back
to the temperature of the measurement
and shaken vigorously to establish ~RE~F~E~RE~N~C=E~S-:------------------------------~
equilibrium. The pressure was
measured and the Ostwald coefficient
calculated from the decrease in
pressure suitably corrected for the
solvent vapor pressure.



COMPONENTS:

Ammonia Solubilities

ORIGINAL MEASUREMENTS:
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[7664-41-7]1. Ammonia; NH3;

2. Cyclohexane; C6 H12;

VARIABLES:

EXPERIMENTAL VALUES:

[110-82-7]

Kuznetsov, A. 1.; Panchenkov, G. M. ;

Gogoleva, T. V.

Zh. Fiz. Khim. 1968, 42, 982-3.

(Russ. J. Phys. Chern. 1968, 42,

510-511) .

PREPARED BY:

P. G. T. Fogg

T/K PUH3/mmHg

292.2 760 0.29

*Mole fraction
x

NH3

0.22

T:.c authors stated that the total pressure was varied from about 100 mmHg
to about 800 mmHg although only solubilities at PNH = 760 mmHg were
reported. 3

The authors also stated that Henry's law in the form:

molNH3/molsolvent = PNH
3

x constant

was "satisfactorily" obeyed.

760 nmHg = 1 atm = 1.013 x 10 5 Pa.

* Calculated by the compiler.

AIJXILIARY INFORNATlON

METHOD/APPARATUS/PROCEDURE:

Conventional gas handling apparatus
attached to a vacuum line was used.
A measured volume of solvent was
admitted to the absorption vessel
which was fitted with a magnetic
stirrer. portions of ammonia at a
measured volume and pressure were
then admitted to the absorption
vessel and equilibrium pressures in
this vessel were measured by a
mercury manometer. Allowance was
made for the vapor pressure of the
solvent but the method of making
this allowance was not stated.

SOURCE ANI) PURl11' OF NATERIALS:

1. Obtained from a commercial
cylinder.

2. "Pure" qrade.

lSTlMATED ERROR:

oT/K = ±0.5; op/mmHg = ±0.5

(estimated by the authors).

Rl.FERENCES:



22 Ammonia Solubilities

COMPONENTS: ORIGINAL MEASUREMENTS:

1. Ammonia; NH3;

2. Cyclohexane;

[7664-41-7 ]

[110-82-7]

Patyi, L.;
Makranczy,
Stepanova,
M. G.

Zh. P!'ikL
1300.

Furmer, I. E.;
J.; Sadilenko, A. S.;
Z. G.; Berengarten,

Khirn. 1978, 51, 1296-

VARIABLES: PREPARED BY:

C. L. Young

EXPERIMENTAL VALUES:

T/K
a

Ct'
Mole fraction of ammonia

at a partial pressure of 101.325 kPa
x NH3

298.15 7.52 0.03501

a
Volume of gas (calculated for 101.325 kPa and 273.15 K) dissolved by
one volume of solvent when the partial pressure of gas was 101.325 kPa.

AUXILIARY INFORMATION

ESTIMATED ERROR:

SOURCE AND PURITY OF MATERIALS:

oT/K = ±O.l; OCt = ±4% or less.

Purity better than 99 mole per

cent as determined by gas

chromatography.

METHOD APPARATUS/PROCEDURE:

The authors stated that they used a

static method previously described by

Bodor et aZ. (ref. 1). However,

Bodor et aZ. described apparatus for

use below 0 DC but referred to

another paper (ref. 2) in which an

apparatus for use above 0 DC was

described. Bodor et aZ. stated that,
~------------------lin each case, the volume of gas

absorbed by a given quantity of liquid

at a particular pressure was measured

by a gas burette. Bodor et aL gave f-==:,:,::,,:~~-----------------1
REFERENCES:

details of a method of calculating Bodor, E.; Bor, G. J.; Mohai, B.;
gas solubilities, applicable to Sipos, G. Veszp!'erni. Vegyip. Egy.

KozZ. 1957, 1, 55.
either apparatus, with allowance for h

~. Schay, G.; Szekely, G.; Racz,
the vapor pressure of the solvent. Gy.; Traply, G. Pe!'iodiaa PoZy­

teahniaa Se!'. Chern. Eng. (Budapest)
1958, 2, 1.



COMPONENTS:

Ammonia Solubilities

ORIGINAL MEASUREMENTS:
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(1) Ammonia; NH3 ; [7664-41-7]

(2) Cyclohexane; C6H12; [110-82-7]

Methylcyclohexanei C7H14 i
[108-87-2]

Horsman-van den 0001, ~. E. W.;
Warman, J. W.

Interuniversity Reactor Institute
(IRI)-Report 134-81-01

VARIABLES:
T/K =

P1/kPa
292.5, 297.5
not given

PREPARED BY:

H. L. Clever

EXPERIMENTAL VALUES:

Temperature

T/K

cyclohexane

Ostwald Coefficient Number
of Runs

19.3 292.5 2.36 3

Methylcyclohexane

24.3 297.5 2.48 2

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

A cylindrical glass container of
approximately 15 cm 3 volume is
partly filled with solvent and closed
with a half-hole septum. An amount of
the gaseous solute is added to the
container. The closed container is
shaken for 30 minutes. Samples of both
the vapor and liquid phases are taken
in calibrated syringes. The samples
are injected into a gas chromatograph.
~he Ostwald coefficient is calculated
from the known sample size and the
~easured peak areas.

The chromatograph is a Hewlett­
Packard model 5750 equiped with a
thermal conductivity cell detector.
~he carrier gas is helium. A 90 cm
polumn packed with Porapak Q coated
~ith 10 % polyethyleneimine is used
for the separation.

SOURCE AND PURITY OF MATERIALS:
(1) Ammonia. Baker Chemical Co.

Anhydrous, 99.99 percent. Used
as received.

(2) Cyclohexane. Merck Uvasol Spektro
skopie grade. Methylcyclohexane.
Fluka. UV-Spektrskopie grade.
Impurities which gave the same
retention time as the gas are
removed before the experiment by
adsorption or distillation.

ESTIMATED ERROR:
oL/L = ± 0.05

REFERENCES:
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COMPONENTS:

1. Ammonia; NH3; [7664-41-7]

Ammonia Solubilities

ORIGINAL MEASUREMENTS:

Tremper, K.K.; Prausnitz, J.M.

2. l,l'-Bicyclohexyl; C12H22;
[92-51-3]

VARIABLES:

Temperature

EXPERIMENTAL VALUES:

J. Chem. Engng. Data 1976, 21, 295-9

PREPARED BY:

C.L. Young

T/K

300

325

350

375

400

425

450

475

Henry's Constanta
/atm

101. 0

168.0

213.0

243.0

265.0

285.0

299.0

304.0

Mole fractionb of
ammonia at 1 atm
partial pressure, xNH3

0.00990

0.00595

0.00469

0.00412

0.00377

0.00351

0.00334

0.00329

a. Authors stated measurements were made at several pressures
and values of solubility used were all within the Henry's
Law region.

b. 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).

SOURCE AND PURITY OF MATERIALS:

Solvent degassed. No other
details given.

ESTIMATED ERROR:

oT/K = ±O.l; OXNH3 = ±l%

REFERENCES:
1. Dymond, J.; Hildebrand, J.H.
Ind.Eng.Chem.Fundam.1967,6,13o.
2. Cukor, p.M.;Prausnitz, J.M.
Ind.Eng.Chem.Fundam.1971,lO,638.



COMPONENTS:

Ammonia Solubilities

ORIGINAL MEASUREMENTS:

25

(1) Ammonia; NH3; [7664-41-7J

(2) l,l'-Bicyclohexyl; C12H22 ;
[92-51-3J

VARIABLES:

Horsman-van den 0001, L. E. W.;
Warman, J. W.

Interuniversity Reactor Institute
(IRI)-Report 134-81-01

PREPARED BY:

T/K =
Pl/kPa

EXPERIMENTAL VALUES:

295.6, 301.2
not given

H. L. Clever

Temperature Ostwald Coefficient Number
of Runs

t/oC T/K L/cm 3 cm- 3

-- -
22.4 295.6 1.77 2

28.0 301. 2 1. 70 1

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

A cylindrical glass container of
approximately 15 cm 3 volume is
partly filled with solvent and closed
with a half-hole septum. An amount of
the gaseous solute is added to the
container. The closed container is
shaken for 30 minutes. Samples of
both the vapor and liquid phases are
taken in calibrated syringes. The
samples are injected into a gas
chromatograph. The Ostwald coeffici­
ent is calculated from the known
sample size and the measured peak
areas.

The chromatograph is a Hewlett­
Packard model 5750 equiped with a
thermal conductivity cell detector.
The carrier gas is helium. A 90 cm
column packed with Porapak Q coated
with 10 % polyethyleneimine is used
for the separation.

Y Vol 21-8*

SOURCE AND PURITY OF MATERIALS:

(1) Ammonia. Baker Chemical Co.
Anhydrous, 99.99 percent. Used
as received.

(2) 1,1'Bicyclohexyl. Fluka. purum
grade. Impurities which give the
same retention time as the gas
are removed before the experi­
ment by adsorption or distilla­
tion.

ESTIMATED ERROR:

oL/L = ± 0.05

REFERENCES:
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COMPONENTS:

(1) Ammonia~ NH3~ [7664-41-7J

(2) ais-Decahydronaphthalene or ais­
decalin~ C10H18~ [493-01-6J

trans-Decahydronaphthalene or
trans-decalin~ CIOH18~ [493-02-7J

VARIABLES:

ORIGINAL MEASUREMENTS:

Horsman-van den Dool, L. E. W.~

Warman, J. W.

Interuniversity Reactor Institute
(IRI)-Report 134-81-01

PREPARED BY:
T/K =

Pl/kPa

EXPERIMENTAL VALUES:

300.1, 301.3
not given

H. L. Clever

Temperature

T/K

ais-Decalin

Ostwald Coefficient Number
of Runs

26.9 300.1 1. 78 2

trans-Decalin

28.1 301. 3 1. 94

AUXILIARY INFORMATION

1

METHOD/APPARATUS/PROCEDURE:

A cylindrical glass container of
approximately 15 cm 3 volume is
partly filled with solvent and closed
with a half-hole septum. An amount of
the gaseous solute is added to the
container. The closed container is
shaken for 30 minutes. Samples of
both the vapor and liquid phases are
taken in calibrated syringes. The
samples are injected into a gas
chromatograph. The Ostwald coeffici­
ent is calculated from the known
sample size and the measured peak
areas.

The chromatograph is a Hewlett­
packard model 5750 equiped with a
thermal conductivity cell detector.
The carrier gas is helium. A 90 cm
column packed with Porapak Q coated
with 10 % polyethyleneimine is used
for the separation.

SOURCE AND PURITY OF MATERIALS:

(1) Ammonia. Baker Chemical Co.
Anhydrous, 99.99 percent. Used
as received.

(2) ais-Decalin and trans-Decalin.
Merck. Zur Synthese grade.
Impurities which give the same
retention time as the gas are
removed before the experiment
by adsorption or distlllation.

ESTIMATED ERROR:

oL/L = ± 0.05

REFERENCES:
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COMPONENTS:

1. Ammonia; NH 3; [7664-41-7]

2. Cyclohexene; C6Hl 0; [110-83-8]

ORIGINAL MEASUREMENTS:

Noda, K.; Morisue, T.; Ishida, K.

J. Chem. Eng. Japan. 1975, 8, 104-8.

VARIABLES: PREPARED BY:

Temperature, pressure C.L. Young

EXPERIMENTAL VALUES: Mole fraction of ammonia
T/K P/atm P/kPa in liquid, in vapor,

x
NH3 YNH3

273.15 1.12 113 0.025 0.922
1. 83 185 0.043 0.953
2.09 212 0.054 0.961
2.49 252 0.069 0.973
3.52 357 0.122 0.985
3.80 385 0.149 0.984
4.00 405 0.161 0.988
4.22 428 0.262* 0.986
4.21 427 0.808* 0.989
4.22 428 0.978* 0.988

293.15 1. 40 142 0.019 -
2.45 248 0.035 0.944
4.62 468 0.092 0.975
5.80 588 0.130 0.978
6.46 655 0.161 0.983
7.25 735 0.206 0.978
7.81 791 0.255 0.982
8.34 845 0.384* 0.987
8.33 844 0.557* 0.984
8.33 844 0.948* 0.988
8.35 846 0.966 0.985
8.38 849 0.978 0.993
8.41 852 0.983 0.993

* three phase region

AUXILIARY INFOR}~TION

METHOD/APPARATUS/PROCEDURE:

Pyrex glass cell fitted with
gaseous sample port and Bourdon
pressure gauge. Composition of
liquid phase estimated from known
volume of system and amounts added.
Gas sample analysed by GC. Details
in source.

SOURCE AND PURITY OF MATERIALS:

1. Commercial product, fractionated
at least four times under
pressure.

2. Commercial sample, distilled
middle fraction used.

ESTIMATED ERROR:

oT/K = ±0.02; oP/kPa = ±l;
OXNH3 , oYNH3 = ±0.003

(estimated by compiler)

REFERENCES:
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COMPONENTS:

1. Anunonia; NH 3; [7664-41-7]

2. Aromatic compounds

VARIABLES:

ORIGINAL MEASUREMENTS:

Bell, R.P.

J. Chern. Soo. 1931, 1371-1382.

PREPARED BY:

C.L. Young

EXPERIMENTAL VALUES:

Solvent

Benzene, C6 H6 ; [71-43-2]

Methylbenzene; (Toluene);
C,Ha; [108-88-3]

Bromobenzene; C6 HsBr;
[108-86-1]

Chlorobenzene; C6 HsCl;
[108-90-7]

Chloromethylbenzene;
(Benzyl chloride); C,H,Cl;
[100-44-7] •

T/K

293.15

Partition
coefficient,

+
8

9.95

7.23

8.08

11.35

12.20

Mole fraction
of anunonia in
liquid, xNH3

0.0474

0.0313

0.0340

0.0423

0.0556

8+ defined as 8 = 22.4 x ~~~ x a where a is the "solubility
in equivalents/litre".

§ for a partial pressure of 101.325 kPa.

AUXILIARY INFORHATION

METHOD/APPARATUS/PROCEDURE:

Volumetric apparatus consisting of
bulb (-50cm 3capacity) extended at
the top as a graduated tube and
joined at bottom to a capillary
u-tube. Liquid saturated with gas
at atmospheric pressure. Gas
withdrawn in a current of air,
absorbed in hydrochloric acid.
Excess hydrochloric acid titrated
with sodium hydroxide.

SOURCE AND PURITY OF MATERIALS:

1. Obtained from cylinder, no
other details given.

2. Merck or Kahlbaum samples dried
over calcium chloride and
fractionally distilled.

ESTIMATED ERROR:
oT/K = ±O.l; OXNH3 = ±l%.

(estimated by compiler)

REFERENCES:
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COMPONENTS:

1. Ammonia; NH s ; [7664-41-7]

2. Benzene; C6H6; [71-43-2]

VARIABLES:

Temperature, pressure

ORIGINAL MEASUREMENTS:

Noda, K.; Morisue, T.; Ishida, K.

J. Chem. Eng. Japan. 1975, 8, 104-8

PREPARED BY:

C.L. Young

EXPERIMENTAL VALUES:

T/K P/atrn P/kPa
Mole fraction of ammonia

in liquid, in vapor,
XNHs YNHs

273.15

293.15

1. 48 150 0.079* 0.974
1. 73 175 0.112 0.970
1. 84 186 0.122 0.961
2.14 217 0.152 -
2.71 275 0.229 0.974
3.08 312 0.296 0.982
3.41 346 0.390 0.987
3.60 365 0.472 0.984
3.79 384 0.606 0.988
3.86 391 0.689 0.991
3.93 398 0.793 -
4.03 408 0.901 0.991
4.12 417 0.957 0.993
1. 35 137 0.046 0.903
2.78 282 0.109 0.964
3.81 386 0.164 0.979
5.34 541 0.290 0.981
6.21 629 0.396 0.992
6.82 691 0.510 0.991
7.18 728 0.598 0.989
7.60 770 0.769 0.993
7.65 775 0.794 0.991
7.67 777 0.799 0.987
7.90 800 0.883 0.993
8.34 845 0.978 0.995

*three phase region

AUXILIARY INFORHATION .-

METHOD/APPARATUS/PROCEDURE:

Pyrex glass cell fitted with gaseous
sample port and Bourdon pressure
gauge. Composition of liquid
phase estimated from known volume
of system and amounts added. Gas
sample analysed by GC. Details in
source.

SOURCE AND PURITY OF MATERIALS:

1. Commercial product, fraction­
ated at least four times under
pressure.

2. Guaranteed reagent sample.

ESTIMATED ERROR:

oT/K = ±0.02; oP/kPa = ±l;
OXNHs ' oYNHs = ±0.003.

(estimated by compiler).

REFERENCES:
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COMPONENTS:
1. Ammonia; NH3; [7664-41-7]

VARIABLES:

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Patyi, L.; Furmer, I. E.;
Makranczy, J.; Sadilenko, A. S.;
Stepanova, Z. G.; Berengarten,
M. G.

Zh. PrikZ. Khim. 1978, 51, 1296­
1300.

PREPARED BY:

C. L. Young

T/K

298.15

a
a

6.52

Mole fraction of ammonia
at a partial pressure of 101.325 kPa

a;NH3

0.02573

a Volume of gas (calculated for 101.325 kPa and 273.15 K) dissolved by
one volume of ~olvent when.the partial pressure of gas was 101.325 kPa.

AUXILIARY INFOR}~TION

METHOD APPARATUS/PROCEDURE:

The authors stated that they used a

static method previously described by

Bodor et aZ. (ref. 1). However,

Bodor et aZ. described apparatus for

use below 0 °C but referred to

another paper (ref. 2) in which an

apparatus for use above 0 °C was

described. Bodor et aZ. stated that,

in each case, the volume of gas

absorbed by a given quantity of liquid

at a particular pressure was measured

by a gas burette. Bodor et aZ. gave

details of a method of calculating

gas solubilities, applicable to

either apparatus, with allowance for

the vapor pressure of the solvent.

SOURCE AND PURITY OF MATERIALS:

Purity better than 99 mole per

cent as determined by gas

chromatography.

ESTIMATED ERROR:

eT/K = ±O.l; ea = ±4% or less.

REFERENCES:
1. Bodor, E.; Bor, G. J.; Mohai, B.;

Sipos, G. Veszpremi. Vegyip. Egy.
KozZ. 1957, 1, 55.

2. Schay, G.; Szekely, G.; Racz,
Gy.; Traply, G. Periodiaa PoZy­
teahniaa Ser. Chem. Eng. (Budapest)
1958, 2, 1.
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COMPONENTS:

1. Ammonia; NH 3; [7664-41-7]

2. Benzene; C6H6; [71-43-2]

3. Cyclohexene; C6H10; [110-83-8]

VARIABLES:

Pressure, composition

ORIGINAL MEASUREMENTS:

Noda, K.; Morisue, T.; Ishida, K.

J. Chern. Eng. Japan. 1975, 8, 104-8.

PREPARED BY:

C.L. Young

EXPERIMENTAL VALUES:
T/K p/atm p/kPa

Mole fraction of §
benzene

in liquid in gas,

XC6H6 YC6 H6

Mole fraction of
ammonia

in liquid,
xNH3

293.15 2.51 254 0.083 0.110 0.048 0.978
5.53 560 0.086 0.137 0.985
6.33 641 0.089 0.178 0.989
7.61 771 0.081 0.278 0.990
8.26 837 0.072 0.522* 0.990
8.29 840 0.064 0.752* 0.991
8.32 843 0.049 0.900* 0.992
2.48 251 0.212 0.205 0.050 0.972
3.07 311 0.198 0.067 0.972
5.91 599 0.215 0.178 0.989
6.43 652 0.202 0.209 0.987
7.68 778 , 0.195 0.336 0.991
8.16 827 0.155 0.491 0.992 .
8.19 830 0.147 0.658* 0.990
8.22 833 0.132 0.801* 0.993
8.27 838 0.105 0.915* 0.991
8.30 841 0.065 0.956 0.992
1. 97 200 0.532 0.492 0.051 0.947
3.43 348 0.484 0.100 0.979
4.37 443 0.488 0.147 0.980
5.95 603 0.465 0.244 0.987
6.99 708 0.458 0.365 0.991
7.71 781 0.412 0.572 0.991
7.94 805 0.376 0.750 0.992

AUXILIARY INFORNATION

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

Pyrex glass cell fitted with gaseous 1. Commercial product, fractionated
sample port and Bourdon pressure at least four times under
gauge. Composition of liquid phase pressure.
estimated from known volume of
system and amounts added. Gas 2. Guaranteed reagent sample
sample analysed by GC. Details
in source. 3. Commercial sample, distilled

middle fraction used.

ESTIMATED ERROR:
cT/K = ±0.02; cP/kPa = ±1;
CXNH3 , CYNH3 = ±0.003.

(estimated by compiler)

REFERENCES:



32

COMPONENTS:

Ammonia Solubilities

ORIGINAL MEASUREMENTS:

1. Anunonia; NH s ; [7664-41-7]

2. Benzene; C6H6; [71-43-2]

3. Cyc1ohexene; C6H10; [110-83-8]

Noda, K.; Morisue, T.;
Ishida, K.

J. Chern. Eng. Japan. 1975, 8,
104-8

EXPERIMENTAL VALUES: Mole fraction of § Mole fraction of
benzene ammonia

T/K p/atm p/kPa in liquid in gas in liquid in gas"
X

C6H6
X

C6H6 YNHs YNHs

293.15 8.03 814 0.532 0.321 0.848 0.992
8.27 838 0.238 0.954 0.993
1. 50 152 0.739 0.698 0.040 0.960
2.92 296 0.695 0.097 0.961
3.55 360 0.707 0.130 0.960
4.74 480 0.665 0.205 0.984
6.05 613 0.647 0.320 0.989
6.79 688 0.640 0.426 0.990
7.05 714 0.635 0.472 0.984
7.12 721 0.646 0.491 0.991
7.32 742 0.612 0.552 0.993
7.74 784 0.553 0.740 0.992
8.00 811 0.487 0.881 0.992
8.05 816 0.445 0.898 0.993

Mole fraction on ammonia free basis.

* total composition in two liquid phase region.
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COMPONENTS:

1. Ammonia; NHg; [7664-41-7]

2. Methylbenzene; C,Hs; [108-88-3]

VARIABLES:

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Gerrard, W.; Maladkar, V.K.
Chern. Ind. 1970, 925-926.

Maladkar, V.K. Thesis, Univ. of
London, 1970.

PREPARED BY:

P.G.T. Fogg.

T/K

273.2

Moles NHg/moles C,Hs (1 a~)

0.085

*Hole fraction
xNHg (1 atm)

0.078

* Calculated by compiler.

1 atm = 1.013 x 10 5 Pascal

AUXILIARY INFORNATION ~

METHOD/APPARATUS/PROCEDURE:

Ammonia at barometric pressure was
bubbled through a weighed quantity
(about 2 g) of solvent in a glass
vessel held in a thermostat until
saturation was achieved. The
concentration of ammonia was calcul­
ated from the increase in weight of
the vessel after an allowance had
been made for the weight of ammonia
in the gas phase above the saturated
solution. Details of the apparatus
are given in ref. (1).

SOURCE AND PURITY OF NATERIALS:

1. Obtained from a cylinder; dried
by KOH pellets and a cold trap.

ESTIMATED ERROR:

REFERENCES:

1. Gerrard, W. "SoZubiZity of Gases
and Liquids". Plenum Press, New
York, 1976, p.3.
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COMPONENTS:

Ammonia Solubilities

ORIGINAL MEASUREMENTS:

1. Ammonia; NH3; [7664-41-7]

2. I-Methylnaphthalene;
CllH10; [1321-94-4]

VARIABLES:

Temperature

Tremper, K.K.; Prausnitz, J.M.

J. Chem. Engng. Data 1976,21, 295-9

PREPARED BY:
C.L. Young

EXPERIMENTAL VALUES:

T/K

300

325

350

375

400

425

450

475

Henry's Constanta
/atm

30.5

49.6

68.1

86.1

104.0

121. 0

139.0

154.0

Mole fractionb of
ammonia at 1 atm
partial pressure
xNH3

0.0328

0.0202

0.0147

0.0116

0.00962

0.00826

0.00719

0.00649

a. Authors stated measurements were made at several pressures
and values of solubility used were all within the Henry's
Law region.

b. 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).

SOURCE AND PURITY OF MATERIALS:

Solvent degassed, no other details
given.

ESTIMATED ERROR:
6T/K = ±o.l; 6XNH3 = ±l%.

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.1971,10.638.
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COMPONENTS:

1. Ammonia; NH3; [7664-41-7]

2. Hethanol; CH.O; [67-56-1]

VARIABLES:

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Delepine,

J. PhaI'm. Chim.

1892, 25, 496-7.

PREPARED BY:

P. G. T. Fogg

T/K

273.2

/d 3
gNH3 m solution

218.0

Density of solution
/g cm- 3

0.770

Ostwald
coefficient,

L

425.0

Mole *
fraction

x
NH3

(1 atm)

0.426

Pressure = 760 mmHg = 1 atm = 1.013 x lOS Pa.

* .Calculated by complIer.

AUXI LIARY INFORMATION

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

No information given.

No information given.

ESTIMATED ERROR:

REFERENCES:
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COMPONENTS:

Ammonia Solubilities

ORIGINAL MEASUREMENTS:

1. Ammonia; NH 3; [7664-41-7]

2. Methanol; CH40; [67-56-1]

VARIABLES:

Temperature

EXPERIMENTAL VALUES:

de Bruyn, L.

Rea. T~av. Chim. Pays-Bas

1892, 11, 112-191.

PREPARED BY:

P. G. T. Fogg

T/K

273.2
279.2
284.9
287.9
290.2
295.2
301.6

gNH/ MolcH40/ Mole fraction*
100 gsolution mol

NH3
.:rNH3

(1 atm)

29.3 1.28 0.439
26 1. 51 0.398
23.5 1. 73 0.366
21. 8 1.91 0.344
20.8 2.02 0.331
18.3 2.37 0.297
14.8 3.05 0.247

Pressure = 1 atm = 1.013 x 10 5 Pa.

* Calculated by compiler.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Dry ammonia at barometric pressure

was introduced into small glass bulbs

(2-3 cm3) of known weight which were

about half full of solvent and held

in a thermostat bath. The bulbs

were subsequently sealed, reweighed

and broken under dilute acid. The

ammonia was then estimated by

titration.

SOURCE AND PURITY OF MATERIALS:

No information given.

ESTIMATED ERROR:

REFERENCES:
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Ammonia Solubilities

ORIGINAL MEASUREMENTS:
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1. Ammonia 1 NHs; [7664-41-7]

2. Methanol; CH40; [67-56-1]

VARIABLES:

EXPERIMENTAL VALUES:

Hatem, s.

BuZZ. Soa. Chim. Fr.

1949, 16, 337-340.

PREPARED BY:

P. G. T. Fogg

T/K

273.2
283.2
288.2
293.2
298.2
303.2
308.2
313.2

13.65
10.85

9.66
8.42
7.30
6.19
5.34
4.60

Mole fraction*, xNHs

0.449
0.375
0.341
0.304
0.270
0.234
0.206
0.180

*

The total pressure was equal to barometric pressure (unspecified).

The densities of other solutions of ammonia in methanol of various
concentrations at temperatures from 273.2 K to 303.2 K were given
by the authoress. The compiler has estimated the densities of
solutions listed above by extrapolation and has then calculated
mole fraction solubilities from molar concentrations given in-the
paper.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Ammonia from a cylinder was bubbled,
for about one hour in each case,
through portions of methanol in a
graduated glass absorption vessel
held in a thermostat controlled to
±0.1 K. The final volumes of
solution were recorded.
Dissolved ammonia was estimated by
dilution with water and titration
with sulfuric acid. Densities of
solutions were measured with a
pyknometer.

SOURCE AND PURITY OF MATERIALS:

1. Obtained from a cylinder:
passed over CaO.

2. Free from traces of H20 and
(CH s ) 2 C01
b.p. 65 DC: density (15 DC)
0.794 g cm- s ; nD (temp. not

stated) 1. 330.

ESTIMATED ERROR:

REFERENCES:
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COMPONENTS:

Ammonia Solubilities

ORIGINAL MEASUREMENTS:

2. Aliphatic monohydric alcohols

1. Arnmonia~ UHs ~ [7664-41-7] Kuznetsov, A. I.~ Panchenkov, G. M.~

Gogoleva, T. V.

Zh. Fiz. Khim. 1968, 42, 982-3

(Russ. J. Phys. Chern. 1968, 42,

510-11) .
VARIABLES: PREPARED BY:

P. G. T. Fogg

EXPERIMENTAL VALUES:
Mole ratio Mole

Solvent T/K PNHs /mmHg molNH /mol 1 fraction*
s so v. xNHs

Methanol~ CH40~ 291. 2 760 0.54 0.35
[67-56-1]

Ethanol~ C2H60~ 291. 2 760 0.49 0.33
[64-17-5]

l-Propanol~ CSH80~ 291. 2 760 0.34 0.25
[71-23-8]

2-Propanol~ CSH80~ 291. 2 760 0.34 0.25
[67-63-0]

The authors stated that the total pressure was varied from about 100 mmHg
to about 800 mmHg but only solubilities at P

NHs
= 760 mmHg were reported.

The authors also stated that Henry's law in the form:

molNHS/molsolvent = PNHs x constant

was "satisfactorily" obeyed except by methanol close to atmospheric
pressure.

*Calculated by the compiler. 760 mmHg = 1 atm = 1.013 x 10 5 Pa.

AUXI LlARY IN FORNAT ION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF HATE RIALS:

1. Obtained from a commercial

cylinder.

2. Methanol: "analytical reagent"

grade~ ethanol: 92% pure~ propanol:

"chemically pure" grade.

Conventional gas handling apparatus

attached to a vacuum line was used.

A measured volume of solvent was

admitted to the absorption vessel

which was fitted with a magnetic

stirrer. Portions of ammonia at a

measured volume and pressure were

admitted to the absorption vessel

and equilibrium pressures in this

vessel were measured by a mercury

manometer. Allowance was made for

the vapor pressure of the solvent

but the method of making this

allowance was not stated.

ESTIMATED ERROR:

6T/K = ±0.5~

(estimated by

RtFERENCES:

6p/mmHg = to.5

authors) •
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Ammonia Solubilities

ORIGINAL MEASUREMENTS:

39

1. Ar.unonia; NH 3; [7664-41-7]

2. Ethanol; C ZH60; [64-17-5]

VARIABLES:

Temperature

EXPERIMENTAL VALUES:

Delepine,

J. Pharm. Chim.

1892, 25, 496-7.

PREPARED BY:

P. G. T. Fogg

Ostwald Mole
*T/K /d 3 Density of solution coefficient, fraction

gNH 3 m solution /g cm- 3 L x
NH3 (l atm)

273.2 130.5 0.782 209.5 0.351

283.2 108.5 0.787 164.3 0.302

293.2 75.0 0.791 106.6 0.221

303.2 51. 5 0.798 97.0 0.157

Pressure = 760 mrnHg = 1 atm = 1.013 x 10 5 Pa.

* Calculated by compiler.

AUXILIARY INFORHATION

METHOD/APPARATUS/PROCEDURE:

No information given.

SOURCE AND PURITY OF ~L\TERIALS:

No information given.

ESTIMATED ERROR:

REFERENCES:
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COMPONENTS:

Ammonia Solubilities

ORIGINAL MEASUREMENTS:

1. Ammonia; NH3; [7664-41-7]

2. Ethanol; C2H60; [64-17-5]

VARIABLES:

Temperature

EXPERIMENTAL VALUES:

de Bruyn, L.

Rea. Trav. Chim. Pays-Bas

1892, 11, 112-191.

PREPARED BY:

P. G. T. Fogg

T/K

273.2
279.2
284.9
287.9
290.2
295.2
301.6

gNH3/ MolC2H60/ Mole fraction*
100 gsolution molNH3

xNH3
(1 atm)

19.7 1.51 0.398
17.1 1. 79 0.358
14.1 2.25 0.308
13.2 2.43 0.292
12.6 2.56 0.281
10.9 3.02 0.249

9.2 3.73 0.211

Pressure = barometric (approx. 760 mmHg).

760 mmHg = 1 atm = 1.013 x 10 5 Pa.

* Calculated by compiler.

AUXILIARY INFORMATION

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

Dry ammonia at barometric pressure

was introduced into small glass

bulbs (2-3 cm3) of known weight

which were about half full of No information given.

solvent and held in a thermostat

bath. The bulbs were subse-

quently sealed, reweighed and

broken under dilute acid. ESTIMATED ERROR:

The ammonia was then estimated

by titration.

REFERENCES:
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COMPONENTS:

1. Ammonia: NHs: [7664-41-7]

2. Ethanol: C2H60: [64-17-5]

VARIABLES:

Pressure, temperature

EXPERIMENTAL VALUES:

T/K Mole fraction in
solution, xNHs

-
298.2 4.053 x 10- s

298.2 3.983 x 10- s

308.2 3.94 x 10- s

308.2 3.896 x 10- 3

ORIGINAL MEASUREMENTS:

Barclay, I.M.: Butler, J.A.V.

Trans. Faraday Soc. 1938,34,
1445-54.

PREPARED BY:
P.G.T. Fogg.

Wt % NH in PNH/mmHg *
condensate

4.482 7.47

4.40 7.33

3.59 10.42

3.59 10.42

* Units of pressure were not given in the original paper but
calculations by the compiler have shown that the authors
measured pressures in mmHg.

AUXILIARY INFORHATlON

METHOD,APPARATUS/PROCEDURE:

Dry N2 -was passed through a row of
six bulbs containing solution of
known concentration. The ethanol
vapor which emerged was trapped in
a tube cooled by solid C02. Ammonia
was absorbed in a second tube
containing solvent and estimated by
titration. The mole ratio of ammon­
ia to ethanol in the total condensate
was equal to the ratio in the vapor
phase. It was assumed that the
partial pressure of ethanol over the
solution could be calculated from
the concentration by use of
Raou1t's law because the solution
was dilute. The partial pressure
of ammonia over the solution was
taken to be equal to the product of
the mole ratio of ammonia to ethanol
in the vapor phase and the partial
pressure of ethanol in the vapor
phase.

SOURCE AND PURITY OF MATERIALS:

2. Purified and dried: b.p. 78.47°C
(760 mmHg) •

ESTIMATED ERROR:

REFERENCES:
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COMPONENTS:

Ammonia Solubilities

ORIGINAL MEASUREMENTS:

1. Ammonia: NH3: [7664-41-7]

2. Ethanol: C2H60: [64-17-5]

VARIABLES:

Temperature

EXPERIMENTAL VALUES:

Hatem, S.

Butt. Soa. Chim. Fr.

1949, 16, 337-340.

PREPARED BY:

P. G. T. Fogg

T/K

273.2
283.2
288.2
293.2
298.2
303.2
308.2

mol
NH3

dm- 3 (soln.)

8.65
6.62
5.69
5.02
4.32
3.79
3.30

Mole fraction*, x NH3

0.308
0.246
0.215
0.192
0.167
0.148
0.130

The total pressure was equal to barometric pressure (unspecified).

* The densities of other solutions of ammonia in ethanol of various
concentrations at temperatures from 273.2 K to 308.2 K were given
by the authoress. The compiler has estimated the densities of
solutions listed above by extrapolation and has then calculated
mole fraction solubilities from molar concentrations given in the
paper.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Ammonia from a cylinder was bubbled,
for about an hour in each case,
through portions of ethanol in a
graduated absorption vessel held in
a thermostat controlled to ±O.l K.
The final volumes of solution were
recorded. Dissolved ammonia was
estimated by dilution with water
and titration with sulfuric acid.
Densities of solutions were measured
with a pyknometer.

SOURCE AND PURITY OF MATERIALS:

1. Obtained from a cylinder:
passed over CaO.

2. Absolute alcohol: distilled
from CaO: b.p. 78.35 DC:
n~o 1.3614: density (20 DC)
0.7901 g cm- 3 •

ESTIMATED ERROR:

REFERENCES:
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Ammonia Solubilities

ORIGINAL MEASUREMENTS:
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1. Ammonia; NH3; [7664-41-7]

2. l-Propanol; C3HaO; [71-23-8]

VARIABLES:

EXPERIMENTAL VALUES:

Hatem, S.

BuZZ. Soa. Chim. Fr.

1949, 16, 337-340.

PREPARED BY:

P. G. T. Fogg

T/K

273.2
283.2
288.2
293.2
298.2
303.2
308.2

-3mol
NH3

dm (soln.)

7.07
5.3
4.65
4.15
3.62
3.25
2.39

Mole fraction*, x
NH3

0.388
0.314
0.284
0.259
0.232
0.213
0.163

*

The total pressure was equal to barometric pressure (unspecified).

The densities of other solutions of ammonia in l-propanol of various
concentrations at temperatures from 273.2 K to 308.2 K were given by
the authoress. The compiler has estimated the densities of solu­
tions listed above by extrapolation and has then calculated mole
fraction solubilities from molar concentrations given in the paper.

AUXILIARY INFORNATlON

METHOD/APPARATUS/PROCEDURE:

Ammonia from a cylinder was bubbled,
for about an hour in each case,
through portions of propanol in a
graduated absorption vessel held in
a thermostat controlled to ±O.l K.
The final volumes of solution were
recorded. Dissolved ammonia was
estimated by dilution with water and
tiration with sulfuric acid.
Densities of solutions were
measured with a pyknometer.

SOURCE AND PURITY OF MATERIALS:

1. Obtained from a cylinder;
passed over CaO.

2. Distilled twice; b.p. 94.4 DC;
density (20°C) 0.8038 g cm- 3.

ESTIMATED ERROR:

REFERENCES:
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COMPONENTS:

Ammonia Solubilities

ORIGINAL MEASUREMENTS:

1. Ammonia; NHs; [7664-41-7] Hatem, S.

2. 2-Propanol; CsHeO;

VARIABLES:

Temperature

EXPERIMENTAL VALUES:

[67-63-0] Butt. Soa. Chim. Fr.

1949, 16, 337-340.

PREPARED BY:

P. G. T. Fogg

T/K

273.2
283.2
288.2
293.2
298.2
303.2
308.2

-smolNHs dm (soln.)

6
4.55
4.05
3.48
2.98
2.52
2.25

Mole fraction*
xNHs

0.349
0.283
0.258
0.228
0.200
0.173
0.157

The total
pressure

was equal to
barometric
pressure

(unspecified).

* The densities of other solutions of ammonia in 2-propanol
of various concentrations at temperatures from 273.2 K to
308.2 K were given by the authoress. The compiler has
estimated the densities of solutions listed above by
extrapolation and has then calculated mole fraction
solubilities from molar concentrations given in the paper.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Ammonia from a cylinder was bubbled,

for about an hour in each case,
through portions of 2-propanol in

a graduated absorption vessel held

in a thermostat controlled to

±O.l K. The final volumes of
solution were recorded. Dissolved

ammonia was estimated by dilution
with water and titration with

sulfuric acid. Densities of
solutions were measured with a
pyknometer.

SOURCE AND PURITY OF MATERIALS:

1. From a cylinder; passed over

CaO.

2. b.p. 82.7 °C; nD
1

? 1.380;

density (17°C) 0.790 g cm- s

ESTIMATED ERROR:

REFERENCES:
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Ammonia Solubilities

ORIGINAL MEASUREMENTS:
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[7664-41-7]

2. Aliphatic monohydric alcohols

VARIABLES:

EXPERIMENTAL VALUES:

Kuznetsov, A. I.; Panchenkov, G. M.;

Gogoleva, T. V.

Zh. Fiz. Khirn. 1968, 42, 982-3

(Russ. J. Phys. Chern. 1968, 42,

510-11) .

PREPARED llY:

P. G. T. Fogg

Solvent T/K PNH 3/mmHg
Mole ratio

molNH Imol 1
3 so V.

Mole
fraction*

x
NH3

I-Butanol; C4 HIOO; 291. 2 760 0.36 0.26
[71-36-3]

2-Methyl-l-propanol; 291. 2 760 0.38 0.28
C4 HIOO; [78-83-1]

3-Methyl-l-butanol 288.2 760 0.38 0.28
(isopentyl alcohol);
CSH120; [123-51-3]

The authors stated that the total pressure was varied from about 100 MrnHg
to about 800 mmHg but only solubilities at PNH3 = 760 mmHg were reported.

The authors also stated that Henry's law in the form:

molNH3/molsolvent = PNH3 x constant

was "satisfactorily" obeyed.

*Calculated by the compiler. 760 mmHg = 1 atm = 1.013 x 10 5 Pa.

METHOD 'APPARATUS/PROCEDURE:

AUXI Ll ARY [NFORHATION

SOURCE AND PURl TY OF HAH.RI ALS:

1. Obtained from a commercial

cylinder.

2. Butanol: "chemically pure" grade;

2-methyl-l-propanol: "analytical

reagent" grade; 3-methyl-l-butano~

"pure grade".

Conventional gas handling apparatus

attached to a vacuum line was used.

A measured volume of solvent was

admitted to the absorption vessel

which was fitted with a magnetic

stirrer. Portions of ammonia at a

measured volume and pressure were

admitted to the absorption vessel

and equilibrium pressures in this

vessel were measured by a mercury

manometer. Allowance was made for

the vapor pressure of the solvent

but the method of making this

allowance was not stated.

eSTIMATED ERROR:

oT/K = to.5;

(estimated by

RI: H. Rr.NCES ;

oplmmHg = to.5

authors) .
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COMPONENTS:

1. Ammonia~ NHs ~ [7664-41-7]

2. Butano1s, C4HI00~

VARIABLES:

EXPERIMENTAL VALUES:

ORIGINAl. MEASUREMENTS:

Ma1adkar, V.K. Thesis, Univ. of
London, 1970

(See also Gerrard, W.~ Ma1adkar,
V.K. Chern. Ind. 1970, 925-926).

PREPARED BY:

P.G.T. Fogg.

Compound

1-butano1~ [71-36-3]

2-butano1 [78-92-2]

2-methyl-2-propano1~

[75-65-0]

2-methy1-1-propano1~

[78-83-1]

T/K

273.2

273.2

273.2

273.2

Ho1esNHS/mo1esso1vent
(1 atm)

0.5813

0.4510

0.3590

0.6000

Mole
fraction *
xNHs (1 atm)

0.368

0.311

0.264

0.375

* Calculated by compiler

1 atm = 1.013 x 10 5 Pa

AUXI LI ARY lNFORHATlON

METHOD/APPARATUS/PROCEDURE:

Ammonia at barometric pressure was
bubbled through a weighed quantity

(about 1 g) of solvent in a glass
vessel held in a thermostat until
saturation was achieved. The
concentration of ammonia was
calculated from the increase in
weight of the vessel after an allow­
ance had been made for the weight of
ammonia in the gas phase above the
saturated solution. Details of
the apparatus are given in ref. (1).

SOURCE AND PURl TY OF ~L\TERl ALS ;

1. Obtained from a cy1inder~ dried
by KOH pellets and a cold trap.

2. 1-&2- butano1s: distilled from CaO
digested over BaO~disti11ed from
Na.

2-methyl-2-propano1: distilled
from CaO~ crystallised; fraction­
ally distilled.

2-methy1-1-propano1: dried over
BaO~ distilled.

ESTIMATED ERROR:

REFERENCES:

1. Gerrard, W.~ "SoZubiZity of
Gases and Liquids". Plenum
Press, New York, 1976, p.3.
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COMPONENTS: ORIGINAL MEASUREMENTS:

(1) Ammonia; NH
3

; [7664-41-7] Short, I.; Sahgal, A.; Hayduk, w.
(2) 1-Butanol; C4H10O; [71-36-3] J. Chern. Eng. Data 1983,

VARIABLES: PREPARED BY:
T/K: 263.15-333.15 w. Hayduk

P/kPa: 101. 325

EXPERIMENTAL VALUES:

T/K Ostwald Coefficient 1 Bunsen Coefficient2 Mole Fraction 1

L/cm 3 cm- 3 a/cm 3 (STP)cm- 3atm- 1
xl

263.15 213.1 221. 2 0.472 (0.4721) 3

298.15 73.0 66.9 0.217 (0.2170)
333.15 32.0 26.2 0.1007(0.1007)

lOriginal data

2Calculated by compiler

3The mole fraction solubility of the original data was used to determine
the following equations for LlGo and In xl and table of smoothed values:

LlGo/J mol- 1 = -RT In xl = 1022.0 T In T - 6177.75 T + 143147

In xl = 75.287 - 1744.5/T - 12.455 In T

T/K 10- 4 LlGo/J mol- 1 xl T/K 10- 4 LlGo/J mol- 1
xl---

263.15 1.621 0.4721 303.15 4.075 0.1943
273.15 2.179 0.3782 313 .15 4.776 0.1559
283.15 2.776 0.3028 323.15 5.510 0.1252
293.15 3.408 0.2425 333.15 6.275 0.1007
298.15 3.737 0.2170

AUXILIARY INFORMATION ,-

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

A volumetric method using a glass 1. Liquid Carbonic. Specified
apparatus was employed. Degassed minimum purity 99.99 per cent.
solvent contacted the gas while
flowing as a thin film, at a 2. Canlab. Specified minimum
constant rate, through an absorption purity 99.0 per cent.
spiral into a solution buret. A
constant solvent flow was obtained
by means of a calibrated syringe
pump. The solution at the end of
the spiral was considered saturated.
Dry gas was maintained at atmosphe-

ESTIMATED ERROR:ric pressure in a gas buret by
mechanically raising the mercury oT/K = 0.1
level in the buret at an adjustable ox

1
/x

1
= 0.01

rate. The solubility was calculated
from the constant slope of volume
of gas dissolved and volume of REFERENCES:
solvent injected.

1. Clever, B.L. ; Battino, R. ;
Degassing was accomplished using a Saylor, J .H.: Gross, P.M.
two stage vacuum process described J. Phys. Chern. 1957, 61,
by Clever et al. (1) • 1078.
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COMPONENTS:

1. Ammonia; NHs; [7664-41-7]

2. Octanol; CeH1eO; [111-87-5]

VARIABLES:

Temperature, pressure

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Gerrard, W.; Maladkar, V.K.
Chern. Ind. 1970, 925-926.

Maladkar, V.K. Thesis, Univ.' of
London, 1970.

PREPARED BY:

P.G.T. Fogg.

T/K

273.2

Moles NHs/moles Ce H1e O (1 atm)

0.56

Mole fraction*
xNHs (1 atm)

0.359

The variation of moles NHs/moles CeH1eO (PNHs = 1 atm) with
temperature from 263 K to 293 K was given in graphical form.
The variation of moles NHs/moles CeH1eO (T = 273.2 K) with
pressure from 0 to 1 atm was also given in the form of a graph.

* Calculated By compiler.

1 atm = 1.013 x 10 5 Pascal.

AUXI LIARY INFORHATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF !1ATERIALS:

Absorption at barometric pressure 1.
was measured by bubbling ammonia
through a weighed quantity (about 2
g) of octanol in a glass vessel held
in a thermostat until saturation was 2.
achieved. The concentration of
ammonia was calculated from the
increase in weight of the vessel
after an allowance had been made for
the weight of ammonia in the gas
phase above the saturated solution.

Obtained from a cylinder;
dried by KOH pellets and a cold
trap.

Dried over CaC12; distilled
under reduced pressure.

Solubilities at low pressures were
calculated from weight changes when
solutions which had been previously
saturated at barometric pressure
were allowed to come to equilibrium
under a lower pressure of ammonia.
Details of the apparatus are given
in ref. (l).

ESTIMATED ERROR:

REFERENCES:

1. Gerrard, W. "SoZubiZity of Gases
and Liquids," Plenum Press,
New York, 1976, p.3.



COMPONENTS:

Ammonia Solubilities
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[7664-41-7] Cauquil, G.

2. Cyclohexanol; C6H120;

[108-93-0]

VARIABLES:

EXPERIMENTAL VALUES:

J. Chim. Phys. Phys. Chim. BioZ.

1927, 24, 53-55.

PREPARED BY:

P. G. T. Fogg

T/K

299.2 755

Ostwald coefficient
L

28.166

Mole fraction*
x NH3 (1 atm)

O.lOB

760 mmHg = 1 atm = 1.013 x 10 5 Pa.

* Value of x
NH3

(1 atm) has been calculated by the compiler using

densities of cyclohexanol at 293.2 K and 303.2 K given in refs.

(l) and (2), respectively, and values of van der Waals constants

for ammonia given in ref. (l).

AUXI LIARY INFORMATION .-

METHOD/APPARATUS/PROCEDURE:

A measured volume of cyclohexanol

was put into contact with a

measured volume of ammonia in a

graduated tube over mercury. The

final volume of gas and the

temperature and pressure were

measured when equilibrium had been

reached. The author considered

that no allowance for the vapor

pressure of cyclohexanol at the

temperature of measurement was

necessary.

Y Vol 21-C

SOURCE AND PURITY OF MATERIALS:

2. Dissolved air removed by boiling;

b.p. 334.1 K (766 mmHg).

ESTIMATED ERROR:

REFERENCES:
1. Handbook of Chemistry and Physics,

(6lst edition) C.R.C. Press,
Cleveland, Ohio, 1980.

2. Timmermans, J. Physico-ChemicaZ
Constants of Pure Organic Com­
pounds, Vol. II, Elsevier,
London, 1965.
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COMPONENTS: ORIGINAL MEASUREMENTS:

(1) Ammonia; NH
3

; [7664-41-7J Short, I.; Sahgal, A. ; Hayduk, W.

(2) 1,2-Ethanedio1 (ethylene glycol); J. Chern. Eng. Data 1983,

C
2

H
6

0
2

; [107-21-lJ

VARIABLES: PREPARED BY:
T/K: 263.15-333.15

p/kPa: 101.325
W. Hayduk

EXPERIMENTAL VALUES:

T/K Ostwald Coefficient 1 Bunsen Coefficient2 Mole Fraction 1

L/cm 3 cm- 3 a./cm 3 {STP)cm- 3atm- 1
xl

3
263.15 727 754.6 0.652 (0.652)
298.15 296.2 271.4 0.406 (0.406)
333.15 120.3 98.6 0.202 (0.202)

lOriginal data

2Calculated by compiler

3The mole fraction solubility of the original data was used to determine
the following equations for ~Go and ln xl and table of smoothed values:

~Go/J mol- 1 = -RT ln xl = 2150.45 T ln T - 13905.13 T + 514826

ln "Xl = 169.459 - 6274.08/T - 26.2071 ln T

T/K 10-~~Go/J mol- 1
xl T/K 10-~~Go/J mol- 1

xl---
263.15 0.924 0.6520 303.15 2.463 0.3715
273.15 1.193 0.5872 313.15 3.032 0.3073
283.15 1.541 0.5151 323.15 3.669 0.2507
293.15 1.966 0.4417 333.15 4.373 0.2020
298.15 2.205 0.4060

AUXILIARY INFORMATION

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

A volumetric method using a glass 1. Liquid Carbonic. Specified
apparatus was employed. Degassed minimum purity 99.99 per cent.
solvent contacted the gas while
flowing as a thin film, at a 2. Canlab. Baker Analyzed grade
constant rate, through an absorption of minimum purity 99.8
spiral into a solution buret. A per cent.
constant solvent flow was obtained
by means of a calibrated syringe
pump. The solution at the end of
the spiral was considered saturated.
Dry gas was maintained at atmosphe-
ric pressure in a gas buret by ESTIMATED ERROR:
mechanically raising the mercury cT/R = 0.1
level in the buret at an adjustable cx1/x 1 = 0.01rate. The solubility was calculated
from the constant slope of volume
of gas dissolved and volume of REFERENCES:
solvent injected.

1. Clever, H.L. ; Battino, R. ;
Degassing was accomplished using a Saylor, J.H. ; Gross, P.M.
two stage vacuum process described J. Phys. Chern. 1957, 61,by Clever et ale (1) • 1078.
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COMPONENTS:

1. It-:'lllonia; NHs; [7664-41-7]

2. 2,2'-Oxybisethanol (diethylene

glycol); C4 H100S; [111-46-6]

VARIABLES:

Temperature, pressure

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Timonin, V. E.; Timofeeva, E. G.;

Marchenkova, T. G.; Marchenkov,

V. F. 1980, VINITI deposited

document 2874-80.

PREPARED BY:

P. G. T. Fogg

Bunsen Mole Bunsen Mole
T/K PNHs/atm coeff. fraction# T/K PNHs/atm coeff. fraction#

ex x NHs
ex x

NHs

298.2 0.025 5.1 0.021 313.2 0.14 18.9 0.075
0.067 13.8 0.055 0.29 33.5 0.125
0.113 27.0 0.103 0.43 45.4 0.162
0.18 37.1 0.136 0.54 54.8 0.190
0.35 67.3 0.222 0.63 61.1 0.207
0.53 93.8 0.285 0.71 69.4 0.229
0.61 104 0.306 0.83 78.1 0.250
0.74 119 0.336 0.90 83.6 0.263
0.86 137 0.368 2.76 256 0.522
3.00 390 0.623 3.64 323 0.580
5.80 730 0.756, 4.00 329 0.584
5.96 814 0.776 5.92 498 0.680
7.28 1127 0.827 6.84 540 0.697
7.44 1156 0.831 8.72 727 0.756
8.08 1542 0.867 9.40 742 0.760
8.52 1871 0.888 9.60 916 0.796
8.56 1956 0.893 9.88 932 0.799

11.8 1291 0.846
# Calculated by the compiler using 13.3 1755 0.882

densities of solvent given in ref. 1. 15.0 2525 0.915

1 atm = 1.013 x 10 5 Pa.
(cont. )

AUXILIARY INFORHATlON .-

METHOD/APPARATUS/PROCEDURE:

Apparatus described previously was

used (ref. 2). A quantity of gas,

measured by changes in pressure of

a known volume, was allowed into

contact with solvent in a thermo­

statted absorption vessel. The

liquid was magnetically stirred and

the final pressure of gas in contact

with solvent was measured.

SOURCE AND PURITY OF HAn. RIALS:

1. Dried with silica gel; nitrogen

removed by repeated condensation.

2. Analytically pure; cooled in

liquid nitrogen and degassed

under vacuum.

ESTIMATED ERROR:

REH:RENCES:
1. Timmermans, J. PhYRico-Chemiaal

ConRtantR of Pu~e Opgania Com­
pounds, Vol. II, Elsevier,
Amsterdam, 1965.

2. Braude, G. E:;- Leites, I. L.;
Dedova, I. V.
Khim. P~om. 1961, 232.
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COMPONENTS:

Ammonia Solubilities

ORIGINAL MEASUREMENTS:

1. Ammonia; NHs; [7664-41-7]

2. 2,2'-Oxybisethanol (diethylene

glycol); C4 H100S; [111-46-6]

Timonin, V. E.; Timofeeva, E. G.;

Marchenkova, T. G.; Marchenkov,

V. F. 1980, VINITI deposited

document 2874-80.

EXPERIMENTAL VALUES:

Bunsen Mole Bunsen Mole
T/K PNH/atm coeff. fraction# T/K PNH/atm coeff. fraction#

a xNHs a xNHs

328.2 0.25 16.8 0.0673 343.2 0.28 13.1 0.054
0.44 28.4 0.109 0.49 22.4 0.088
0.59 37.7 0.139 0.66 28.4 0.109
0.70 44.2 0.159 0.75 33.5 0.126
0.77 50.0 0.177 0.83 36.6 0.136
0.84 62.8 0.212 0.87 38.7 0.143
0.90 57.6 0.198 0.91 40.0 0.147
5.00 251 0.519 7.40 256 0.525
5.04 264 0.531 14.4 404 0.635
8.44 458 0.663 15.1 541 0.700
8.72 460 0.664 24.1 1232 0.842
9.56 522 0.691 25.8 1428 0.860

10.1 575 0.712 28.2 2044 0.898
10.2 589 0.717 29.6 2269 0.907
17.1 1212 0.839 32.3 2950 0.927
19.8 2032 0.897
21.7 2844 0.924

# Calculated by the compiler using densities of solvent
given in ref. 1.

1 atm = 1.013 x 10 5 Pa.
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Ammonia Solubilities

ORIGINAL MEASUREMENTS:
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1. Ammonia; NH3; [7664-41-7]

2. 1,2,3-Propanetriol (glycerol);
C3HS03; [56-81-5]

2-Propanone (acetone); C3H60;
[67-64-1]

VARIABLES:

EXPERIMENTAL VALUES:

Kuznetsov, A. I.; Panchenkov, G.M.;

Gogoleva, T. V.

Zh. Fiz. Khim. 1968, 42, 982-3.

(Russ. J. Phys. Chem. 1968, 42,
'i10-11\

PREPARED BY:

P. G. T. Fogg

Solvent

1,2,3-Propanetriol

2-Propanone

T/K PNH3/mmHg

291.2 760

292.2 760

1. 03

0.38

*Mole fraction

.'l:NH3

0.51

0.28

The authors stated that the total pressure was varied from about 100 mmHg
to about 800 mmHg although only solubilities at PNH = 760 mmHg were
reported. 3

The authors also stated that Henry's law in the form:

molNH3/rnolsolvent = PNH3 x constant

was "satisfactorily" obeyed except by glycerol close to atmospheric
pressure.

760 mmHg = 1 atm = 1.013 x 10 5 Pa.

* Calculated by the compiler.

AUXILIARY INFORNATION

METHOD :APPARATUS/PROCEDURE: SOURCI:. AND PURITY OF MAT!:RIALS:

1. Obtained from a commercial
cylinder.

2. Acetone was of "analytical re­
agent" grade;
1,2,3-Propanetriol was of "pure"
grade.

Conventional gas handling apparatus
attached to a vacuum line was used.
A measured volume of solvent was
admitted to the absorption vessel
which was fitted with a magnetic
stirrer. Portions of ammonia at a
measured volume and pressure were
then admitted to the absorption
vessel and equilibrium pressures in
this vessel were measured by a
mercury manometer. Allowance was
made for the vapor pressure of the
solvent but the method of making
this allowance was not stated.

~.STIMATED r:RROR:

oT/K = ±0.5;

(estimated by

RI"FERENcr.S:

op/mmHg = ±0.5

the authors).
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COMPONENTS:

1. Ammonia, NH s ; [7664-41-7]

2. Ch1oroethanols

VARIABLES:

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Gerrard, W.; Maladkar, V.K.

Chern. Ind. 1970, 925-926.

PREPARED BY:

P.G.T. Fogg.

Compound

2-Ch1oroethano1
C2HsC10; [59826-67-4]

2,2-Dich1oroethano1
C2H4C120; [598-38-9]

Mo1esNHS/mo1esso1vent
(1 atm)

1. 03

1.31

Mole fraction *
xNHs (1 atm)

0.507

0.567

2,2,2-Trichloroethanol
C2HsC1s 0; [115-20-8] 1. 33

All measurements were made at T = 273.2 K
In the case of 2,2,2-trich1oroethanol the variation
mo1esNHs/molesC2HsC1s0 (T = 273.2 K) with pressure
was given in the form of a graph.

* Calculated by compiler.

1 atm = 1.013 x 105 Pa

AUXI LIARY INFORNATION

0.571

of
from 0 - 1 atm

METHOD APPARATUS/PROCEDURE:

Ammonia at barometric pressure was
bubbled through a weighed quantity
(about 2 g) of solvent in a glass
vessel held in a thermostat until
saturation was achieved. The
concentration of ammonia was
calculated from the increase in
weight of the vessel after an
allowance had been made for the
weight of ammonia in the gas phase
above the saturated solution.
Details of the apparatus are given
in ref. (1).

SOURer. AND PURL TY OF MATERIALS:

1. Obtained from a cylinder; dried
by KOH pellets and a cold trap.

ESTIMATED ERROR:

REFERENCES:

1. Gerrard, W. "SoZubility of Gases
and Liquids", Plenum Press,
New York, 1976, p.3.
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'~---------------'"T:'::-:7.:,,:,:,,:,,:~~==~----------.COHPONENTS: ORIGINAL MEASUREMENTS:

(1) Ammonia; NH
3

; [7664-41-7]

(2) 2-Propanone (acetone);
C3H

6
0; [67-64-1]

Short, I.; Sahga1, A.; Hayduk, W.

J. Chern. Eng. Data 1983,

T/K: 263.15, 298.15
P/kPa: 101. 325

--.::-::-----:-----------t:-:-~_:__----------_4
VARIABLES: PREPARED BY:

W. Hayduk

~------------_--I_-------------1
EXP~RIMENTAL VALUES:

T/K Ostwald Coefficient I Bunsen Coefficient 2 Mole Fraction I

L/cm 3 cm- 3 a/cm 3 (STP)cm- 3atm- 1
xl

I
263.15 70.9 73.6 0.1906I

!
298.15 30.1 27.6 0.0842

IOriginal data

2Calculated by compiler

The mole fraction solubility of the original data was used to determine
the following equations for 6Go and ln xl and table of smoothed values:

6Go/J mol-I = -RT ln xl = 707.08 T - 150277

ln xl = 1831.40/T - 8.61710

T/K

263.15
273.15
283.15
293.15
298.15

3.579
4.286
4.993
5.701
6.054

0.1906
0.1477
0.1166
0.0935
0.0842

L-- -----l

r AUXILIARY INFORMATION

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

REFERENCES:

1. Clever, H.L.; Battino, R.;
Saylor, J.H.; Gross, P.M.

J. Phya. Chern. 1957, 61,
1078.

1. Liquid Carbonic. Specified
minimum purity 99.99 per cent.

2. Canlab. Specified minimum
purity 99.5 per cent.

A volumetric method using a glass
apparatus was employed. Degassed
solvent contacted the gas while
flowing as a thin film, at a
constant rate, through an absorption
spiral into a solution buret. A
constant solvent flow was obtained
by means of a calibrated syringe
pump. The solution at the end of
the spiral was considered saturated.
Dry gas was maintained at atmosphe- r.E~S~T~I~MA~T~E~D~E~R~RO~R~:~-----------------------1
ric pressure in a gas buret by
mechanically raising the mercury oT/K = 0.1
level in the buret at an adjustable /
rate. The solubility was calculated oX1 xl = 0.01
from the constant slope of volume
of gas dissolved and volume of
solvent injected.

Degassing was accomplished using a
two stage vacuum process described
by Clever et ale (1).
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2. l-Methyl-2-pyrrolidinone;

CSHgNO; [872-50-4)

COMPONENTS:

1. Ammonia; NH3; [7664-41-7)

ORIGINAL MEASUREMENTS:

Freidson, G. S.; Furmer, 1. E.;

Amelin, A. G.

1974, VINITI deposited document

1697-74.

VARIABLES:
Temperature, pressure

EXPERIMENTAL VALUES:

PREPARED BY:
P. G. T. Fogg

TIK

263.2

273.2

*

*PNH31 mmHg

77
163
270
280
392
482
597
681
734
110
182
298
321
408
419
505

Volume of gas, corrected
to 273.2 K and 760 mmHg,
dissolved by one volume

of solvent.*

8.2
15.7
27.8
29.0
41. 5
54.0
69.6
82.0
94.0
7.3

11. 9
21.2
22.9
30.5
31.2
38.4

Mole
fraction#

x
NH3

0.033
0.061
0.103
0.107
0.146
0.182
0.223
0.253
0.280
0.030
0.047
0.081
0.087
0.113
0.115
0.138

(cont. )

Values taken, by the compiler, from a graph showing experimental points
which was given by the authors.

# Calculated by the compiler using densities of solvent at 20 DC and 25 DC
given in refs. 1 and 2.

AUXILIARY INFORNATlON

METHOD/APPARATUS/PROCEDURE:

Apparatus described previously was
used (refs. 3, 4 and 5). A
quantity of gas, measured by changes
in pressure of a known volume, was
allowed into contact with solvent in
a thermostatted absorption vessel.
The liquid was magnetically stirred
and the final pressure of gas in
contact with solvent was measured.
The authors gave the results in
graphical form with volume of gas
(corrected to 273.2 K and 1 atm)
absorbed by one volume of solvent
plotted as a function of gas pres­
sure. One graph corresponded to
pressures below 1 atm and a second
graph to higher pressures.

SOURCE AND PURl TY OF HATERI ALS :

1. Dried and purified by potassium
hydroxide.

2. Distilled under vacuum; chromato­
graphic analysis indicated it to
be 99.8% pure.

REFERENCES:

1. Di~tionapy of Opgania Compounds,
Chapman and Hall, New York, 1982.

2. Handbook of Chemistry and Physios
(63rd edition), C.R.C. Press,
Cleveland, Ohio, 1982.

3. Braude, G. E.; Leites, I. L.;
Dedova, I. V.
Khim. Prom. 1961, 232.

4. Braude, G. E:;--Shakhova, S. F.
Khim. Prom. 1961, 177.

5. Shenderei, E~; Zel'venskii,
Ya. D.; Ivanovskii, F. P.
Khim. I'r·c'm. 1960, 370.
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1. Ammonia 1 NH31 [7664-41-7]

2. l-Methyl-2-pyrrolidinone l

C sHgNOl [872-50-4]

Freidson, G. S. 1 Furmer, I. E. 1

Amelin, A. G.

1974, VINITI deposited document

1697-74.

EXPERIMENTAL VALUES: Volume of gas, corrected

*
to 273.2 K and 760 mmHg, Mole

T/K PNH / mmHg dissolved by one volume fraction#
of solvent.* xNH3

273.2 527 40.5 0.145
590 45.7 0.160
708 57.1 0.193

283.2 77 3.8 0.016
108 5.8 0.024
170 8.3 0.034
243 11. 6 0.047
342 17.0 0.067
364 18.1 0.071
429 22.2 0.086
475 24.4 0.094
567 30.2 0.113
631 33.9 0.126
655 35.8 0.132
713 39.3 0.143

298.2 89 3.3 0.014
198 6.4 0.027
220 6.8 0.029
301 9.0 0.037
350 10.7 0.044
508 15.7 0.064
576 18.3 0.073
603 18.7 0.075
697 21. 6 0.085
736 23.7 0.093

313.2 113 2.6 0.011
183 3.8 0.017
278 5.9 0.025
294 5.9 0.025
385 7.8

.- 0.033
416 8.2 0.035
512 10.4 0.044
586 11.9 0.050
685 13.8 0.057
701 14.2 0.059
758 15.9 0.066

328.2 175 2.6 0.012
285 4.3 0.019
331 4.6 0.020
399 5.7 0.025
479 6.7 0.029
570 8.0 0.035
671 9.2 0.040
740 10.2 0.044

348.2 167 1.2 0.006
273 2.2 0.010
324 2.7 0.012
388 3.3 0.015
410 3.7 0.017
504 4.5 0.020
586 5.3 0.024
595 5.3 0.024
666 5.9 0.027
681 6.2 0.028
748 6.1 0.028

* graph showing experimentalValues taken, by the compiler, from a points
which was given by the authors. (cont. )

1I """culated bv the comniler.

Y Vol 2l-C*
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COMPONENTS:

Ammonia Solubilities

ORIGINAL MEASUREMENTS:

1. Anunonia; NH3; [7664-41-7]

2. l-Methyl-2-pyrrolidinone;

CsHgNO; [872-50-4]

Freidson, G. S.; Furmer, I. E.;

Amelin, A. G.

1974, VINITI deposited document

1697-74.

EXPERIMENTAL VALUES:

T/K

Volume of gas, corrected
to 273.2 K and 760 mmHg,
dissolved by one volume

of solvent.*

Mole
fraction#

xNH3

283.2

298.2

313.2

328.2

*

1.10
1. 92
2.96
3.85
4.23
4.29
4.62
4.88
5.31
5.87
1. 08
2.29
3.27
5.08
6.33
6.73
7.60
8.08
9.37
3.17
5.19
6.88
7.77
9.50

10.27
10.50
11.58
12.60
13.75

3.75
5.29
6.25
7.31
8.46
8.77
9.52

10.58
11. 62
14.69
16.15
17.56
19.13

53
93

150
280
295
319
532
572
806

1173
29
58

104
198
305
378
497
636

1277
61

116
176
228
340
439
467
621
827

1350
39
68
98

113
145
150
190
208
266
476
699
849

1388

0.18
0.28
0.39
0.54
0.56
0.57
0.69
0.71
0.77
0.83
0.11
0.20
0.31
0.46
0.57
0.62
0.68
0.73
0.85
0.21
0.34
0.44
0.50
0.60
0.66
0.67
0.73
0.79
0.86
0.15
0.23
0.31
0.34
0.40
0.40
0.46
0.48
0.55
0.68
0.76
0.79
0.86

Values taken, by the compiler, from a graph showing experimental points
which was given by the authors.

# Calculated by the compiler.

760 mmHg = 1 atm = 1.013 x 105 Pa.
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COMPONENTS:

1. Ammonia; NHs; [7664-41-7]

2. ],l'-Oxybisoctane; C1SHS ~O;

[629-82-3]

VARIABLES:

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Gerrard, W.; Maladkar, V.K.
Chern. Ind. 1970, 925-926.

Maladkar, V.K. Thesis, Univ. of
London, 1970

PREPARED BY:
P.G.T. Fogg

T/K

273.2 0.10

Mole fraction*

0.09

* Calculated by compiler

1 atm = 1.013 x 10 5 Pascal

AUXILIARY INFOR}~TION

METHOD/APPARATUS/PROCEDURE:

Ammonia at barometric pressure was
bubbled through a weighed quantity
(about 2 g) of solvent in a glass
vessel held in a thermostat until
saturation was achieved. The
concentration of ammonia was calcul­
ated from the increase in weight
of the vessel after an allowance
had been made for the weight of
ammonia in the gas phase above the
saturated solution. Details of the
apparatus are given in ref. (1).

SOURCE AND PURITY OF MATERIALS:

1. Obtained from a cylinder;
dried by KOH pellets and a
cold trap.

2. Dried over CaC12; distilled
under reduced pressure.

ESTIMATED ERROR:

REFERENCES:
1. Gerrard, W. "SoZubility of Gases

and Liquids". Plenum Press,
New York, 1976, p.3.
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COMPONENTS:

L Ammonia; NH s ; [7664-41-7]

2. Acetic acid, octyl ester;
C1 OH2002; [112-14-1]

VARIABLES:

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Gerrard, W.; Maladkar, V.K.
Chern. Ind. 1970, 925-926.

Maladkar V.K. Thesis, Univ. of
London, 1970.

PREPARED BY:
P.G.T. Fogg.

T/K

273.2

MolesNH /molesc H 0 (1 atm)s 10 20 2

0.285

Mole fraction*
xNHs (1 atm)

0.222

* Calculated by compiler

1 atm = 1.013 x 10 5 Pascal

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Ammonia at barometric pressure was
bubbled through a weighed quantity
(about 2 g) of solvent in a glass
vessel held in a thermostat until
saturation was achieved. The
concentration of ammonia was calcul­
ated from the increase in weight
of the vessel after an allowance had
been made for the weight of ammonia
in the gas phase above the saturated
solution. Details of the apparatus
are given in ref. (1).

SOURCE AND PURITY OF MATERIALS:
1. Obtained from a cylinder; dried

by KOH pellets and a cold trap.

2. Dried over CaC12; distilled
under reduced pressure.

ESTIMATED ERROR:

REFERENCES:
1. Gerrard, W. "SoZubiZity of Gases

and Liquids". Plenum Press, New
York, 1976, p.3.
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COMPONENTS:

1. Ammonia 1 NHs1 [7664-41-7]

2. Phosphorous acid, triethyl
ester1 CSH1S0sP1 [122-52-1]

VARIABLES:

Pressure

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Maladkar, V.K. Thesis, Univ. of
London, 1970.

(See also Gerrard, W.1 Maladkar, V.
K. Chern. Ind. 1970, 925-926).

PREPARED BY:
P.G.T. Fogg.

T/K PNHs/mmHg MolesNHs/molesCsH1S0SP Mole fraction *
xNHs

273.2 35 0.013 0.013
273.2 225 0.076 0.071
273.2 375 0.111 0.100
273.2 490 0.127 0.113
273.2 790 0.153 0.133

Experimental values were given as points on a large scale graph.

* Calculated by compiler.

760 mmHg = 1 atm = 1.013 x 105 Pa.

AUXILIARY INFOR}~TION

METHOD:APPARATUS/PROCEDURE :

Ammonia at barometric pressure
was bubbled through a weighed
quantity of solvent (about 2 g) in
a glass vessel at a few degrees
below 273.2 K. The glass vessel
was then held in a thermostat at
273.2 K and the new pressure of
ammonia measured. The concentration
of ammonia was calculated from the
increase in weight of the vessel
after an allowance had been made
for the displacement of air by
ammonia in the gas phase above the
saturated solution.

Solubilities at low pressures were
calculated from weight changes when
solutions which had been previously
saturated at higher pressures were
allowed to come to equilibrium
under a lower pressure of ammonia.

Details of the apparatus are given
in ref. (I).

SOURCE AND PURITY OF MATERIALS:

1. Obtained from a cylinder1 dried
by KOH pellets and a cold trap.

2. Distilled under reduced pressure.

ESTIMATED ERROR:

REFERENCES:

1. Gerrard, W. "So1.ubi"Lity of Gases
and Liquids". Plenum Press,
New York, 1976, p.3.
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COMPONENTS:
1. Ammonia; NH 3 ; [7664-41-7]

2. Phosphorous acid, dibutyl ester;
Ce H19 0 3P

ORIGINAL MEASUREMENTS:
Maladkar, V.K. Thesis,
Univ. of London, 1970
(See also Gerrard,W.;Maladkar,V.K.
Chern. Ind. 1970,925-926)

VARIABLES: PREPARED BY:
P.G.T. Fogg.

EXPERIMENTAL VALUES:

T/K Mole fraction *
'xNH 3

273.2
273.2
273.2
273.2
273.2
273.2

100
200
300
500
700
750

0.064
0.106
0.142
0.202
0.248
0.260

0.060
0.096
0.124
0.168
0.199
0.206

Experimental results were presented on a large scale graph
showing variation of mole ratio with pressure as a smooth
curve. Numerical values given above have been taken from
this curve at arbitrary pressure intervals by the compiler.

* Calculated by the compiler.

AUXILIARY INFOR}~TION

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

Obtained from a cylinder; dried
by KOH pellets and a cold trap.

Prepared from butanol and
phosphorous trichloride;
distilled under reduced pressure;
purity checked by infra-red
spectroxopy.

1.Ammonia at barometric pressure was
bubbled through a weighed quantity
of solvent (about 2 g) in a glass
vessel at a few degrees below 273.2K. 2.
The glass vessel was then held in a
thermostat at 273.2 K and the new
pressure of ammonia measured. The
concentration of ammonia was calcul­
ated from the increase in weight of
the vessel after an allowance had
been made for the displacement of
air by ammonia in the gas phase abover.E~'S~T~I~MA~T=E-D-E~R~R~O=R~:--------------------------~
the saturated solution.

solubilities at lower pressures were
calculated from weight changes when
solutions which had been previously
saturated at higher pressures were
allowed to come to equilibrium under
a lower pressure of ammonia.

Details of the apparatus are given in
ref (1).

REFERENCES:
1. Gerrard, W. "SoZubiZity of

Gases and Liquids". Plenum
Press, New York, 1976. p.3.
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COMPONENTS:

1. Ammonia; NHs; [7664-41-7]

2. Phosphorous acid, triphenyl
ester, ClsH1SOSP; [101-02-0]

ORIGINAL MEASUREMENTS:

Maladkar, V.K. Thesis, Univ. of
London, 1970

(See also Gerrard, W.; Maladkar,
V.K. Chern. Ind. 1970, 925-926).

VARIABLES: PREPARED BY:

Pressure P.G.T. Fogg.

EXPERIMENTAL VALUES:

T/K PNH/mmHg MolesNHs/moles ClsH1SOSP Mole fraction *
xNHs

293.2 60 0.0275 0.0268
293.2 125 0.0875 0.0805
293.2 295 0.1625 0.1398
293.2 425 0.2300 0.1870
293.2 485 0.2700 0.2126
293.2 750 0.3250 0.2453

Experimental values were given as points on a large scale graph.

* Calculated by compiler.

760 mmHg = 1 atm = 1.013 x lOs Pa

AUXILIARY INFOR}~TION

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

REFERENCES:

Obtained from a cylinder; dried
by KOH pellets and a cold trap.

Distilled under reduced pressure.

1.Ammonia at barometric pressure was
bubbled through a weighed quantity
of solvent (about 2 g) in a glass
vessel at a few degrees below 293.2K. 2.
and the new pressure of ammonia
measured. The concentration of
ammonia was calculated from the
increase in weight of the vessel
after an allowance had been made
for displacement of air by ammonia
in the gas phase above the saturated
solution. Solubilities at lower
pressures were calculated from weight ESTIMATED ERROR:
changes when solutions which had
been previously saturated at higher
pressures were allowed to come to
equilibrium under a lower pressure
of ammonia.

Details of the apparatus are given
in ref. (1).

1. Gerrard, W. "SoZubiZity of
Gases and Liquids," Plenum Press,
New York, ~, p.3.
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COMPONENTS:

Ammonia Solubilities

ORIGINAL MEASUREMENTS:

1. Anrnonia; NH s ; [7664-41-7] H~la, J.; Tuck, D. G.

2. Phosphoric acid, tributyl ester

(tributyl phosphate); C12H2704P;

[126-73-8]

VARIABLES:

Temperature

J. Chern. Soa. (AJ

1970, 3242-3246.

PREPARED BY:

P. G. T. Fogg

EXPERIMENTAL VALUES:

*T/K molNHs/molBUsP04 (1 atm) Mole fraction
x NHs

(1 atm)

Expt. values Mean

243.2 1. 26 1.19 1. 22 0.55
253.2 0.62 0.60 0.61 0.38
263.2 0.34 0.35 0.35 0.26
273.2 0.21 0.20 0.20 0.17
283.2 0.16 0.15 0.15 0.13
293.2 0.11 0.10 0.10 0.09

1 atm = 1.013 x 10 5 Pa.

* Calculated by compiler.

AUXI LlARY INFORNATION

METHOD/APPARATUS/PROCEDURE:

Ammonia at a pressure of 1 atm
was passed via a sinter disc inlet
through the solvent in a thermo­
statted bubbling apparatus
attached via taps to an evacuated
sample collector. Eauilibrium
saturation was reached in about 1
hour but a period of 8 hours was
normally allowed. Taps were then
opened to let some of the saturated
solution run into the sample col­
lector which was then detached and
weighed to give the weight of the
sample. Contents were then
distilled into standard aqueous
hydrochloric acid which was
subsequently back-titrated against
alkali to give the weight of
ammonia present.

SOURCE AND PURITY OF MATERIALS:

1. Obtained from Matheson Co.,
Ontario; dried by passing
through CaO and then KOH.

2. Obtained from Fisher Scientific
Co.; refluxed with aqueous NaOH,
treated with anhydrous MgS04,
dried at 50°C in vacuo in a
stream of dry N2'

ESTIMATED ERROR:

REFERENCES:
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[102-76-1)

2. 1,2,3-Propanetriol triacetate

(glyceryl triacetate, triacetin);

COMPONENTS:

1. Ammonia; NH3; [7664-41-7)

ORIGINAL MEASUREMENTS:

Furmer, I. E.; Arne lin , A. G.;

Freidson, G. S.

Tr. Mask. Khim. TeknoZ. Inst.

1974, 79, 96-98.

VARIABLES:

Temperature, pressure

EXPERIMENTAL VALUES:

PREPARED BY:

P. G. T. Fogg

T/K

298.2
313.2
328.2

*

*Henry's Constant
/mmHg

4600
6760
9700

Mole fraction (1 atm) #

XC9H1 ~06

0.165
0.112
0.078

Henry's constant = PNH /xNH where x NH is the mole fraction of NH3 in
the liquid phase. 3 3 3

# Calculated by the compiler on the assumption that the Henry's law
constant is valid for 1 atm.

The absorption of ammonia was measured at pressures to 1 atm at tempera­
tures from 10°C to 75 °C and to 20 atm at temperatures from 25°C to 55 °C
Results were given in the form of small scale graphs and in the form of
Henry's constants. One graph shows that, at each temperature, the volume
of gas (corrected to 1 atm and 273.2 K) absorbed by one volume of liquid
varied linearly with pressure for pressures to about 1 atm. A second
graph shows that the variation was non-linear at higher pressures.
Henry's law constants, H, based upon measurements at or below 1 atm, were
given for three temperatures. Values were said to fit the equation:

H/mmHg = 7.03 - (lOOO/T).

The compiler considers that this is erroneous and that authors intended to
write

loalO IH/mmHa\ = 7.03 - 1l000/T\.

AUXI LIARY INFORHATION

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

Apparatus described previously was
used (refs. 1,2 and 3). A quantit1 No information given.
of gas, measured by changes in pres-
sure of a known volume, was allowed
into contact with solvent in a
thermostatted absorption vessel.
The liquid was magnetically stirred
and the final pressure of gas in
contact with solvent was measured.

eSTIMATED ERROR:

RI:FERENCES:
1. Braude, G.E.; Leites, I.L.;

Dedova, I.V. Khim. Prom. 1961, 232.
2. Braude, G.E.; Shakhova, S.P.

Khim. Prom. 1961, 177.
3. Shenderei, E.R.; Zel'venskii, Ya.D.

Ivanovskii, F.P. Khim. Prom. 1960,
370. --
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COMPONENTS:

1. JI.r.unonia; NHs; [7664-41-7)

2. Triethoxysi1ane; C6H160SSi;

[ 998-30-1)

VARIABLES:

Pressure, temperature

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Ditsent, V.E.; Zolotareva, M.N.
Zh. Fiz. Khim. 1973, 47, 1045;
Russ. J. Phys. Chem. 1973, 47, 595.
(Brief details qiven in the above
paper. Complete article deposited
at VINITI. No. 5307-73, dep. from
3 Jan. 1973.)

PREPARED BY:

P. G. T. Fogg

T/K

273.2

283.2

293.2

PNHs /mmHg

100
200
300
400
500
600
700
100
200
300
400
500
600
700
100
200
300
400
500
600
700

Mole fraction
x NHs

0.0149
0.0295
0.0445
0.0595
0.0742
0.0890
0.1065
0.0113
0.0223
0.0335
0.0445
0.0555
0.0665
0.0778
0.0087
0.0179
0.0268
0.0360
0.0449
0.0535
0.0627

T/K

303.2

313.2

323.2

PNHs/mmHg

100
200
300
400
500
600
700
100
200
300
400
500
600
700
100
200
300
400
500
600
700

Mole fraction
x NHs

0.0073
0.0143
0.0213
0.0285
0.0356
0.0426
0.0499
0.0058
0.0115
0.0173
0.0227
0.0283
0.0338
0.0394
0.0051
0.0101
0.0155
0.0206
0.0258
0.0310
0.0362

760 mmHg = 1 atm = 1.013 x 105 Pa.

AUXI LIARY INFORHATION

METHOD 'APPARATUS/PROCEDURE:

The method and apparatus are de­
scribed in refs. (1) and (2).

A known weight of ammonia was dis­
solved in a known weight of solvent
and the resulting total pressure
was measured by a manometer.
Temperatures were controlled to
±0.1 DC.

SOURCE AND PURITY OF MATERIALS:

1. To specification GOST 6221-70;
dried over solid KOH; purified
by vacuum distillation.

2. Prepared from SiHC1s and C2HsOH;
chromatography indicated a purity
of 99.8%.

ESTIMATED ERROR:

cT/K = ±0.1

(estimated by the authors)

REFERENCES:
1. Tsik1is, D. S.; Svet1ova, G. M.

Zh. Fiz. Khim.
1958, 32, 1476.

2. Tsik1is, D. S.; Kofman, A. N.;
Shenderei, L. I.
Zh. Fiz. Khim.
li.5..9. 33 2012.
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COMPONENTS:

1. Ammonia; NH s ; [7664-41-7]

2. Aliphatic chloro-compounds.

VARIABLES:

ORIGINAL MEASUREMENTS:

Bell, R.P.

J. Chem. 80a. 1931, 1371-1382.

PREPARED BY:
C.L. Young.

EXPERIMENTAL VALUES:

Solvent

Tetrachloromethane;
(Carbon tetrachloride);

CC1 4; [56-23-5]

1,2-Dichloroethane;
(Ethylene chloride);
C2H4C12; [107-06-2]

Trichloromethane;
(Chloroform); CHCl s ;
[67-66-3]

T/K

293.15

Partition
coefficient,

+s

7.17

26.6

69.8

Mole fraction §
of ammonia in
liquid, x H

N s

0.0281

0.0797

0.193

+ 293s defined as s = 22.4 x 273 x a where a is the "solubility in
equivalents/litre".

§ for a partial pressure of 101.325 kPa.

AUXILIARY INFOR}~TION

METHOD/APPARATUS/PROCEDURE:

Volumetric apparatus consisting
of bulb (-50cm s capacity) extended
at the top as a graduated tube and
joined at bottom to a capillary
u-tube. Liquid saturated with gas
at atmospheric pressure. Gas with­
drawn in a current of air, absorbed
in hydrochloric acid. Excess
hydrochloric acid titrated with
sodium hydroxide.

SOURCE AND PURITY OF MATERIALS:

1. Obtained from cylinder, no other
details given.

2. Merck and Kahlbaurn samples
dried over calcium chloride and
fractionally distilled.

ESTIMATED ERROR:

oT/K = ±O.l; OX
NHs

= ±l%.

(estimated by compiler)

REFERENCES:
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COMPONENTS:

1. Ammonia; NH s ; [7664-41-7]

2. Trichloromethane, (Chloroform) ;
CHCls; [67-66-3]

VARIABLES:
Pressure

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Seward, R.P.

J. Am. Chern. Soa. 1932,54, 4598-605.

PREPARED BY:
P.G.T. Fogg.

Concentration in
liquid phase
mOlNHs/dm

s
soln.

1.105
0.851
0.661
0.423
0.392
0.246
0.1157
0.0888
0.0393

Concentration in
vapor phase

molNHs/dmS

0.0244
0.0175
0.0132
0.00814
0.00749
0.00474
0.002215
0.001716
0.000756

PNH S/ mmHg

453.5
325.4
245.4
151.3
139.2

88.1
41.2
31. 9
14.0

Mole fraction in *
liquid phase

xNHs

0.0841
0.0656
0.0515
0.0334
0.0310
0.0196
0.00928
0.00713
0.00316

Temperature = 298.2 K 760 mmHg = 1 atm

The density of the chloroform was given as 1.480 ± 0.002 g cm- s
The density of a solution containing 1.315 molNHsdmS was given
as 1. 450 g cm- s

* The compiler has calculated densities of other solutions by
assuming a linear relationship between molar concentration and
density and has then calculated mole fraction concentrations.

AUXILIARY INFORNATION

METHOD/APPARATUS/PROCEDURE:

The apparatus consisted of a lower
bulb of capacity 50 ems connected
via a stopcock to an upper bulb of
capacity of about 1 dm s • Each bulb
was fitted with another stopcock to
allow filling and emptying. About
25 ems of ammonia in chloroform was
introduced into the lower bulb for
each determination. The apparatus
was placed in a thermostat and, in
addition, inverted several times to
allow liquid to pass back and forth
from bulb to bulb. All liquid was
then allowed to drain into the lower
bulb and the connecting stopcock
closed. The ammonia in the liquid
phase in the smaller bulb and that
in the gas phase in the larger bulb
was estimated by titration. The
pressure of ammonia was calculated
from the concentration in the gas
phase by assuming that the ideal gas
law and Dalton's law were obeyed.
Densities were measured with a
pyknometer.

SOURCE AND PURITY OF MATERIALS:

2. U.S.P. standard; traces of
ethanol removed by cone. H2S0~

or anhydrous ZnC12; washed
and dried over K2COS;
0.1 wt % ethanol then added to
inhibit oxidation.

ESTIMATED ERROR:

REFERENCES:
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COMPONENTS:

1. Ammonia; NHs; [7664-41-7]

2. l-Chlorooctane; CaH16Cl;
[111-85-3]

VARIABLES:

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Gerrard, W.; Maladkar, V.K.
Chern. Ind. 1970, 925-926.

Maladkar, V.K. Thesis, Univ. of
London, 1970

PREPARED BY:

P.G.T. Fogg

T/K Moles NHs/moles Ca H27Cl (1 atm) Mole fraction*
xNHs (1 atm.)

_._-------------------------------

273.2 0.246 0.197

* Calculated by compiler.

1 atm = 1.013 x lOs Pascal

AUXILIARY INFORHATION

METHOD/APPARATUS/PROCEDURE:

Ammonia at barometric pressure was
bubbled through a weighed quantity
~bout 2 g) of solvent in a glass
vessel held in a thermostat until
saturation was achieved. The
concentration of ammonia was calcul­
ated from the increase in weight of
the vessel after an allowance had
been made for the weight of ammonia
in the gas phase above the saturated
solution. Details of the apparatus
are given in ref. (1).

SOURCE AND PURITY OF MATERIALS;

1. Obtained from a cylinder; dried
by KOH pellets and a cold trap.

2. Dried over CaC12; distilled
under reduced pressure.

ESTIMATED ERROR:

REFERENCES:

1. Gerrard, W. "SoZubiZity of
Gases and Liquids", Plenum Press,
New York, 1976 p.3.
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COMPONENTS:

Ammonia Solubilities

ORIGINAL MEASUREMENTS:

(1) Ammonia; NH 3 ; [7664-41-7]

(2) Chlorobenzene; C6H5Cl;
[108-90-7]

Short, I.; Sahgal, A.; Hayduk, W.

J. Chern. Eng. Data 1983,

VARIABLES:
T/K:

P/kPa:

263.15-333.15

101.325

PREPARED BY:

W. Hayduk

EXPERIMENTAL VALUES:

T/K Ostwald Coefficient 1 Bunsen Coefficient2 Mole Fraction 1

L/cm 3 cm- 3 a/cm 3 (STP)cm- 3atm- 1 104.:x:
1

263.15 21. 9 22.73 924 (924.0)3
298.15 10.10 9.25 409 (409.0)
333.15 5.24 4.30 200 (200.0)

lOriginal data

2Calculated by compiler

3The mole fraction solubility of the original data was used to determine
the following equations for ~Go and ln Xl and table of smoothed values:

~Go/J mol- 1 = -RT ln Xl = 475.60 T ln T - 2391.2 T - 167.80

ln Xl = 204.49/T - 5.79607 ln T + 29.1412

T/K 10.. 4~Go /J mol- 1 104x T/K 10-4~Go/J mol- 1 10 Xl1---
263.15 5.143 924.0 303.15 8.220 367.2
273.15 5.886 723.5 313.15 9.029 297.8
283.15 6.648 572.1 323.15 9.855 243.2
293.15 7.425 456.4 333.15 10.69 200.0
298.15 7.820 409.0

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

A volumetric method using a glass
apparatus was employed. Degassed
solvent contacted the gas while
flOWing as a thin film, at a
constant rate, through an absorption
spiral into a solution buret. A
constant solvent flow was obtained
by means of a calibrated syringe
pump. The solution at the end of
the spiral was considered saturated.
Dry gas was maintained at atmosphe­
ric pressure in a gas buret by
mechanically raising the mercury
level in the buret at an adjustable
rate. The solubility was calculated
from the constant slope of volume
of gas dissolved and volume of
solvent injected.

Degassing was accomplished using a
two stage vacuum process described
by Clever et al. (1).

SOURCE AND PURITY OF MATERIALS:

1. Liquid Carbonic. Specified
minimum purity 99.99 per cent.

2. Canlab. Baker Analyzed grade
of minimum specified purity
99.0 per cent.

ESTIMATED ERROR:

oT/K = 0.1

oxl/xl = 0.01

REFERENCES:

1. Clever, H.L.; Battino, R.;
Saylor, J.H.; Gross, P.M.

J. Phys. Chern. 1957, 61,
1078.
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COMPONENTS:

1. Ammonia; NHs; [7664-41-7]

2. Hydrazine; N2H~; [302-01-2]

VARIABLES:
Temperature, pressure

ORIGINAL MEASUREMENTS:

Chang, E.T.: Goeken, N.A. Poston,
T.M. ;

J. Chem. Engng. Data. 1971, 16,
404-8

PREPARED BY:
C.L. Young

EXPERIMENTAL VALUES:

T/K

278.12

298.16

313.22

+p /atIn

0.3857
0.6818
1. 0351
1. 9597
0.2812
0.5695
0.8516
1. 2207
1. 9332
0.3305
0.6661
1. 0049
1. 3176
2.1154

+p /kPa

39.08
69.08

104.88
198.57

28.49
54.66
86.29

123.69
195.88

33.49
67.49

101. 82
133.51
214.34

Mole fraction of ammonia
in liquid, x NHs

0.0556
0.1003
0.1481
0.3058
0.0218
0.0444
0.0661
0.0975
0.1553
0.0171
0.0334
0.0501
0.0689
0.1125

+ partial pressure of ammonia.

AUXILIARY INFORMATION

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

Volumetric apparatus consisting of 1.
solvent vessel and buret with three
calibrated bulbs. Pressure measured
with mercury manometer and cathet- 2.
ometer. Solvent stirred with magnet
enclosed in glass. Mole fraction
absorbed calculated from knowledge
of amount of gas before and after
absorption. Solvent carefully
degassed.

Research grade gas, purity 99.99
mole per cent minimum.

Sample of purity 99 mole per cent
further purified by double vacuum
distillation.

ESTIMATED ERROR:

oT/K = ±0.1; op/kPa = ±0.01:
OXNHs < ±2%.

REFERENCES:
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COMPONENTS:
1. Ammonia; NHs; [7664-41-7]

2. Hethvlhydrazine; N2HSCHs;
[60-34-4]

VARIABLES:

Temperature, pressure

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Chang, E.T.; Goeken, N.A. Poston,
T.H.

J. Chem. Engng. Data. 1971, 16,
404-8

PREPARED BY:

C.L. Young

T/K +p /atm +p /kPa
Mole fraction of ammonia

in liquid, x
NHs

253.17 0.1561 15.82
0.2693 27.29

273.15 0.1825 18.49
0.5266 53.36

293.15 0.3425 34.70
0.6206 62.88
1. 0055 101. 88

0.0786
0.1310
0.0424
0.1157
0.0423
0.0752
0.1190

+ partial pressure of ammonia.

AUXILIARY INFORNATION

METHOD1APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:

Volumetric apparatus consisting of 1.
solvent vessel and buret with three
calibrated bulbs. Pressure measured
with mercury manometer and cathet- 2.
ometer. Solvent stirred with magnet
enclosed in glass. Mole fraction
absorbed calculated from knowledge
of amount of gas before and after
absorbtion. Solvent carefully
degassed.

Research grade gas, purity
99.99 mole per cent minimum.

Sample of purity 99 mole per
cent, further purified by double
vacuum distillation.

ESTIMATED ERROR:

oT/K = ±O.l; op/kPa = ±0.01;
OX

NHs
< ±2%

REFERENCES:
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ORIGINAL MEASUREMENTS:
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1. Ammonia; NHs; [7664-41-7] Chang, E.T.; Goeken, N.A.; Poston,
T.M.

2. l,l-Dimethylhydrazine; N2H2(CHS)2
[57-14-7] J. Chern. Engng. Data. 1971, 16, 404­

8

VARIABLES:

Temperature, pressure

PREPARED BY:

C.L. Young

EXPERIMENTAL VALUES:

T/K +p /atm
+p /kPa

Mole fraction of ammonia
in liquid, x

NHs- --1

253.17

273.15

293.14

0.0752
0.2328
0.9413
1. 5035
0.3133
0.4827
1.1635
1. 8406
0.3336
0.7237
0.9594
1. 4999
2.1459

7.62
23.59
95.38

152.34
31. 75
48.91

117.89
186.50

33.80
73.33
97.21

151. 98
217.43

0.0320
0.0973
0.3315
0.6222
0.0650
0.0982
0.2456
0.3963
0.0363
0.0786
0.1042
0.1662
0.2377

+ partial pressure of ammonia.

AUXILIARY INFOR}~TION ~

METHOD ,'APPARATUS /PROCEDURE:

Volumetric apparatus consisting
of solvent vessel and buret with
three calibrated bulbs. Pressure
measured with mercury manometer and
cathetometer. Solvent stirred with
magnet enclosed in glass. llole
fraction absorbed calculated from
knowledge of amount of gas before
and after absorption. Solvent
carefully degassed.

SOURCE AND PURITY OF MATERIALS:

1. Research grade gas, purity 99.99
mole per cent minimum.

2. Sample of purity ~9 mole per cent
further purified by vacuum dist­
illation.

ESTIMATED ERROR:

oT/K = ±O.l; op/kPa = ±O.Ol;
CX

NHs
< ±2%.

REFERENCES:
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COMPONENTS:

Ammonia Solubilities

ORIGINAL MEASUREMENTS:

[62-53-3]

2. Benzenamine (aniline); C6H,N;

1. Ammonia; NH3; [7664-41-7] Stoica, T.; Bota, T. D.;
Teusdea, G. M.; Sarbu, L.;
Herscovici, J.

Rev. Chim. (Buahar>est)

1981 32, 1018-1019.

VARIABLES:

Temperature

EXPERIMENTAL VALUES:

PREPARED BY:

P. G. T. Fogg

T/K

298.2
323.2
343.2
368.2
393.2
423.2

Bunsen coefficient#
S

33.34
17.29
10.04

4.60
1. 59
1. 07

Mole fraction*, x
NH3

0.1198
0.0672
0.0409
0.0196
0.0070
0.0049

# Volume of NH3 (corrected to 273.2K and 1 atm) dissolved by one volume
of C6H,N when the total pressure is 1 atm. (Incorrectly stated by
the authors to be the Bunsen a coefficient.)

* Calculated by the compiler using densities of benzenamine given in
ref. 1. Values correspond to a total pressure equal to barometric
(unspecified) .

AUXILIARY INFORHATION

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

No details given.

RJ:FERENC~.S:

1. Timmermans, J.

Physiao-ChemiaaZ Constants of

Pur>e Or>gania Compounds, Vol. 2,

Elsevier, New York, 1965.

Benzenamine was saturated with

ammonia at a total pressure equal to

barometric pressure (unspecified) by

bubbling the gas through a known

volume of liquid. The dissolved

ammonia was then removed from the

solution by a stream of air which,

in turn, passed through a known vol- r-~~~--__----------------------------~
ume of standard sulfuric acid. The ~.STlMATED ERROR:

ammonia was then estimated by back

titration. The authors do not seem

to have made any allowance for the

vapor pressure of the benzenamine.
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COMPONENTS: ORIGINAL MEASUREMENTS:

2. Arnines and quinoline

1. Ammonia; NH3; [7664-41-7] Kuznetsov, A. I.; Panchenkov, G. M.,

Gogoleva, T. V.

Zh. Fiz. Khirn. 1968, 42, 982-3

(Russ. J. Phys. Chern. 1968, 42,

510-11) •
VARIABLES: PRf.PARED BY:

P. G. T. Fogg

EXPERIMENTAL VALUES:

Solvent T/K PNH 3ImmHg
Mole ratio

mol~IH Imol 1
"3 so v.

Mole
fraction*

xNH3

Benzenamine (aniline) ; 291. 2 760 0.15
C6H7N; [62-53-3]

2-Arninoethanol; 290.2 760 0.23
CZH7NO; [141-43-5]

N,N-Diethylethanamine 294.2 760 0.09
(triethylamine);
C6 H1SN; [121-44-8]

Quinoline; 291. 2 760 0.06
C9 H7N; [91-22-5]

0.13

0.19

0.08

0.06

The authors stated that the total pressure was varied from about 100 rnrnHq
to about 800 mmHg but only solubilities at PNH3 = 760 rnrnHg were reported.

The authors also stated that Henry's law in the forml

molNH3/molsolvent = PNH3 x constant

was "satisfactorily" obeyed.

*Calculated by the compiler. 760 mmHg = 1 atm = 1.013 x 105 Pa.

/lUXI LI ARY INFORMATION

op/mmHg = to.5

the authors).

RI FERENClS:

l\STIMATED ERROR:

oT/K = to.5;

(estimated by

METHOD 'APPARATUS/PROCEDURE: SOllRCE AND PURITY OF MATERIALS:

Conventional gas handling apparatus

attached to a vacuum line was used. 1. Obtained from a commercial

A measured volume of solvent was cylinder.

admitted to the absorption vessel

which was fitted with a magnetic 2. "Pure" grade.

stirrer. Portions of ammonia at a

measured volume and pressure were

then admitted to the absorption

vessel and equilibrium pressures in

this vessel were measured by a

mercury manometer. Allowance was

made for the vapor pressure of the

solvent but the method of making

the allowance was not stated.
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COMPONENTS:

Ammonia Solubilities

ORIGINAL MEASUREMENTS:

1. Ammonia; NH3; [7664-41-7]

2. Hexanedinitrile (adiponitrile);

CaHaN2; [111-69-3]

VARIABLES:

Temperature, pressure

Freidson, G. S.; Furmer, I. E.;

Amelin, A. G.

1974, VINITI deposited document

1543-74.

PREPARED BY:

P. G. T. Fogg

EXPERIMENTAL VALUES:

283.2 67
129
287
421
530
691
719

298.2 127
224
335
465
519
592
651
712

Volume of gas, corrected
to 273.2 K and 760 mmHg,
dissolved by one volume

of solvent.*

3.7
6.6

14.7
22.6
28.2
36.3
38.2
4.3
7.6

10.9
15.4
17.5
19.8
21.8
24.2

(cont. )

Mole
fraction#

xNHs

0.018
0.032
0.068
0.101
0.123
0.153
0.160
0.021
0.037
0.052
0.071
0.080
0.090
0.098
0.108

* Values taken, by the compiler, from a graph showing experimental points
which was given by the authors.

# Calculated by the compiler using the density of the solvent at 20°C given in
ref. 1. No allowance was made for chanqe of densitv with temoerature.

AUXILIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

A quantity of ammonia, measured by
changes in pressure of a known vol­
ume, was allowed into contact with
a known volume of solvent in a
thermostatted absorption vessel.
The liquid in this vessel was
nagnet{cally stirred and the final
pressure of gas in contact with
solution was measured (refs. 2-4).
The authors gave the results in
graphical form with volume of gas
(corrected to 273.2 K and 1 atm)
absorbed by one volume of solvent
plotted as a function of gas pres­
sure. One graph corresponded to
pressures below 1 atm. In this
case experimental points lay close
to straight lines. Henry's law
constants, based on these measure­
ments below 1 atm, were given by
the authors. A second graph cor­
responded to higher pressures.
There was not a linear variation of
corrected volume of gas absorbed
with variation of pressure at
these higher pressures.

SOURer. ANIl PURITY OF MAT!'.RI ALS:

No information given.

REfERENCES:
1. Handbook of Chemiatpy and Phyaic8

(63rd edition), C.R.C. Press,
Cleveland, Ohio, 1982.

2. Shenderei, E.R.; Zel'venskii, Ya.
D.; Ivanovskii, F.P.
Khim. Ppom. 1960, 370.

3. Braude, G. E-.-;--Shakhova, S. F.
Khim. Ppom. 1961, 177.

4. Braude, G. E-.-;--Leites, I. L.;
Dedova, I. V.
Khim. Ppom. 1961, 232.
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Ammonia Solubilities

ORIGINAL MEASUREMENTS:
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1. Ammonia; NHs; [7664-41-7]

2. Hexanedinitrile (adiponitrile);

C6HeN2; [111-69-3]

Freidson, G. S.; Furmer, 1. E.;

Amelin, A. G.

1974, VINITI deposited document
1543-74.

EXPERIMENTAL VALUES:

T/K

313.2

328.2

343.2

*

*PUH3/ mrnHg

113
202
329
401
506
674
715
156
300
422
495
588
690
714
153
241
343
420
515
577
665
712

Volume of gas, corrected
to 273.2 K and 760 mrnHg,
dissolved by one volume

of solvent.*

2.7
4.6
7.2
9.1

11.5
15.5
16.3

2.5
4.4
6.3
7.6
8.6

10.5
10.8
1.9
3.0
3.9
4.9
6.4
6.9
8.5
8.9

gole #
fraction

:rUBs

0.013
0.022
0.035
0.043
0.054
0.072
0.075
0.012
0.021
0.030
0.037
0.041
0.050
0.051
0.009
0.015
0.019
0.024
0.031
0.033
0.041
0.043

Values taken, by the compiler, from a graph showing experimental
points which was given by the authors.

# Calculated by the compiler.

**

T/K

283.2
298.2
313.2
328.2

Henry's constant = PNH3/:rNHs.

**Henry's constant--
/mrnHg

4480
6720
9610

14080

These values of the Henry's law constant are based upon measurements at
pressures up to 1 atm and should not be used for calculating solubilities
at higher pressures. The authors gave the following equation for the
Henry's law constant, KH•

loglO(KH/mrnHg) = 7.19 - (1008/T).

However, the compiler considers that the values are better fitted by the
following equation:

loglO(KH/mrnHg) = 7.26 - (1023/T).

(cont. )
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COMPONENTS:

1. Ammonia; NH3; [7664-41-7)

2. Hexanedinitri1e (adiponitri1e);

C6HaN2; [111-69-3)

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Freidson, G. S.; Furmer, I. E.;

Ame1in, A. G.

1974, VINITI deposited document

1543-74.

T/K

283.2

298.2

313.2

328.2

*

2.57
3.13
3.57
4.21
4.63
5.62
3.24
6.18
6.79
6.98
7.35
8.00
8.39
2.16
4.58
5.88
7.13
7.46
7.78
8.26
9.06

10.37
11. 54

3.46
4.88
5.84
7.11
9.08

10.24
11. 43
11. 89
12.97
14.14
15.67

Volume of gas, corrected
to 273.2 K and 760 mmHg,
dissolved by one volume

of solvent.*

125
176
245
359
522

1152
101
359
429
502
587
891

1064
37

108
157
230
243
274
305
370
629

1004
43
67
89

115
211
258
341
377
499
712

1173

Mole
fraction#

xNH3

0.38
0.47
0.55
0.64
0.72
0.85
0.34
0.64
0.68
0.71
0.75
0.82
0.84
0.16
0.35
0.44
0.53
0.55
0.58
0.60
0.65
0.76
0.83
0.18
0.25
0.31
0.36
0.51
0.56
0.63
0.65
0.71
0.78
0.85

Values taken, by the compiler, from a graph showing experimental
points which was given by the authors.

# Calculated by the compiler.

760 mmHg = 1 atm = 1.013 x 10 5 Pa.



COMPONENTS:

Ammonia Solubilities

ORIGINAL MEASUREMENTS:

79

{ll Ammonia; NH3 ; [7664-4l-7J

{2l Tetramethylsilane; C4H12Si;
[75-76-3J

Horsman-van den 0001, L. E. W.:
Warman, J. W.

Interuniversity Reactor Institute
{IRIl-Report 134-81-01

VARIABLES:
T/K =

Pl/kPa
292.9
not given

PREPARED BY:
H. L. Clever

EXPERIMENTAL VALUES:

Temperature

T/K

Ostwald Coefficient Number
of Runs

19.7 292.9 5.73

AUXILIARY INFORMATION -

1

METHon/APPARATUS/PROCEDURE:

A cylindrical glass container of
approximately 15 cm 3 volume is
partly filled with solvent and closec
with a half-hole septum. An amount 0
the gaseous solute is added to the
container. The closed container is
shaken for 30 minutes. Samples of
both the vapor and liquid phases are
taken in calibrated syringes. The
samples are injected into a gas
chromatograph. The Ostwald coeffici­
ent is calculated from the known
sample size and the measured peak
areas.

SOURCE AND PURITY OF MATERIALS:

{ll Ammonia. Baker Chemical Co.
Anhydrous, 99.99 percent. Used
as received.

{2l Tetramethylsilane. Merck.
Uvasol grade. Impurities which
give the same retention time as
the gas are removed before the
experiment by adsorption or
distillation.

ESTIMATED ERROR:

OL/L = ± 0.05
The chromatograph is a Hewlett­

Packard model 5750 equiped with a
thermal conductivity cell detector. ~RE~F~E~RE~N~CE~'S~:----------------------------~
The carrier gas is helium. A 90 cm
column packed with Porapak Q coated
with 10 % polyethyleneimine is used
for the separation.



80 Amine Solubilities: Critical Evaluation

COHPONENTS:
1. Methanamine (methylamine); CHsN;

[74-89-5]
N-Methylmethanamine (dimethylamine);
C2H7N; [124-40-3]

N,N-Dimethylmethanamine (trimethyl-
amine); C3H9N; [75-50-3]

2. Organic liquids

CRITICAL EVALUATION:

EVALUATOR:
P. G. T. Fogg,
School of Chemistry,
Polytechnic of North London,
Holloway,
London, U.K.

August 1983

Cont.

The solubility of amines in organic liquids has been reviewed and
assessed by Gerrard (1) and by Counsell, Ellender and Hicks (2). In
the case of many systems only one series of measurements has been
carried out and therefore the reliability of the data must then be judged
by testing whether a particular set fits into a general pattern shown for
closely related systems.

Methanamine

Mole fraction solubilities of methanamine show a similar pattern to those­
of ammonia in that values are higher when the solvent contains oxygen or
nitrogen as compared with values for hydrocarbons.

Hydrocarbon solvents

Solubilities in hydrocarbons have been measured by Gerrard (1) and by
Wolff et at. (3-6). Very detailed investigation of the systems with
butane, hexane and nonane were made by Wolff and co-workers. The
measurements on the system with butane (4) extended to temperatures above
the boiling point of pure butane at 1 atm. Mole fraction solubilities at
a partial pressure of 1 atm for these three hydrocarbons, calculated from
measurements by Wolff et at., show an appreciable decrease with increase
in chain length at 273 K but insignificant change at 283 K and 293 K.
However the mole fraction solubility in decane at 273 K and 1 atm partial
pressure, as determined by Gerrard, is 0.413 compared with the value of
0.353 for nonane at this temperature and partial pressure, as determined
by Wolff et at.

The solubility in benzene was measured by Gerrard (1) at 283 K and 1 atm
partial pressure. The mole fraction solubility is about double that in
n-alkanes under similar conditions but is smaller than the value
corresponding to a reference line based upon the equation

where PI is the partial pressure of methanamine and P~ is the vapor
pressure of liquified methanamine at the temperature of measurement.
Measurements by Gerrard indicate that substitution of methyl groups into
benzene lowers the mole fraction solubility of methanamine. Ammonia
shows a similar pattern of solubility behaviour in benzene and substituted
benzenes and there is no reason to doubt the values reported by Gerrard.

Solvents containing oxygen

The solubilities of methanamine in numerous solvents containing oxygen
have been reported by Gerrard (1) and may be accepted as tentative values.
Mole fraction solubilities in alcohols are above the reference line values
and higher than those in other solvents containing oxygen. Gerrard's
measurements of the solubilities in 1,2-ethanediol and 1,2,3-propanetriol
at 283 K indicate that mole fraction solubility increases with increase in
the number of hydroxyl groups as is the case with ammonia. Measurements
at 305 K and a partial pressure of methanamine of 1223 mmHg were made by
Copley et at. (7) on 1,2-ethanediol, 2,2~oxybisethanol and 1,2,3-propane­
triol. In this case the reported mole fraction solubility in
1,2-ethanediol is greater than that in 1,2,3-propanetriol but these values
may be less reliable than the values reported by Gerrard because of the
nature of the apparatus used.
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COHPONENTS:
1. Methanamine (methylamine); CHsN;

[74-89-5)
N-Methylmethanamine (dimethylamine);
C2H7N; [124-40-3)

N,N-Dimethylmethanamine (trimethyl-
amine); C3HgN; [75-50-3)

2. Organic liquids

CRITICAL EVALUATION:

Solvents containing oxygen (cont.)

EVALUATOR:

P. G. T. Fogg,
School of Chemistry,
Polytechnic of North London,
Holloway,
London, U.K.
August 1983

Values published by Gerrard (1) of the mole fraction solubilities in
l,l~-oxybispentane, l,l~-oxybisoctane, ethoxybenzene and 1,4-dioxane fall
below reference line values, i.e. show positive deviations from Raoult's
law, but are greater than values for hydrocarbons, as expected by analogy
with ammonia. There is a marked variation in the mole fraction
solubility in l,l~-oxybisoctanewith change in temperature. At a partial
pressure of methanamine of 1 atm the mole fraction solubility is 0.604 at
273 K and 0.388 at 283 K. The mole fraction solubility at a partial
pressure of methanamine of 1 atm in N.N-dimethylformamide, also reported
by Gerrard, shows a similar marked variation so there is no reason to
question the values.

Solvents containing nitrogen

The solubilities of methanamine in a wide range of solvents containing
nitrogen have been investigated by Gerrard (1). The methanamine and
N.N-dimethylmethanamine system has also been studied by Wolff and Wfirtz (6)
over the whole of the concentration range at temperatures from 223 K to
293 K. There are no obvious inconsistencies in any of these measurements
which should be accepted as tentative.

Measurements by Gerrard on benzenamine and N-substituted benzenamines
give an interesting series of mole fraction solubilities at 283 K with
the values in the order: benzenamine > N-methyl- > N-ethyl- >
N.N-dimethyl- > N.N-diethyl-. He also found that the mole fraction
solubility in quinoline and pyridine at 283 K and a partial pressure of
1 atm were greater than the value of the solubility in benzene under the
same conditions. This is to be expected since other workers (see ammonia
evaluation p.3 ) have found that the mole fraction solubility of ammonia
in quinoline is greater than that in benzene at 291 K.

Solvents containing halogens

The equilibrium between methanamine and tetrachloromethane at 253 K, 273 K,
and 293 K and the full composition range has been investigated by Wolff and
Wfirtz (4). The mole fraction solubility of methanamine at 283 K and a
total pressure of 1 atm was measured by Gerrard (1). The evaluator has
estimated that this value agrees to about 1% with a corresponding value
interpolated from the measurements reported by Wolff and Wfirtz. Unlike
ammonia, methanamine has greater mole fraction solubility in
tetrachloromethane than in hydrocarbons, at the same temperature and
partial pressure.

Gerrard also measured mole fraction solubilities in trichloromethane at
273 K and 283 K. Values are similar to ones reported by the same author
for dissolution in long chain alcohols.

Gerrard (1) measured solubilities in benzene and bromobenzene and found
that introduction of a bromine atom into the benzene nucleus increases
the mole fraction solubility of methanamine at 283 K. Ammonia shows a
similar behaviour in benzene and chlorobenzene but the reported mole
fraction solubility of ammonia in bromobenzene (9) is slightly less than
that in benzene (10). Gerrard also found that the mole fraction
solubilities in I-methyl-3-bromobenzene were lower than those in
bromobenzene at 283 K but close to those in l-bromo-naphthalene. Again
ammonia shows analogous behaviour in benzene and toluene. (See ammonia
evaluation p.lO .) There is therefore no reason to doubt Gerrard's
measurements.

Cont.

Y Vol 2l-D
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COHPONENTS:
1. Methanamine (methylamine); CHsN;

[74-89-5]
N-Methylmethanamine (dimethylamine);
C2 H,N; [124-40-3]

N,N-Dimethylmethanamine (trimethyl-
amine) ; C3HgN; [75-50-3]

2. Organic liquids

CRITICAL EVALUATION:

EVALUATOR:

P. G. T. Fogg,
School of Chemistry,
Polytechnic of North London,
Holloway,
London, U.K.

August 1983

N-Methylmethanamine

N-Methylmethanamine has a higher boiling point than methanamine and has
therefore the greater tendency to condense. Relative mole fraction
solubilities in different organic solvents are similar for the two gases.

Hydrocarbon solvents

As is the case with ammonia and methanamine, the mole fraction solubility
is lower in hydrocarbons than in alcohols.

The N-methylmethanamine and hexane system has been studied over the whole
of the concentration range at temperatures from 223 K to 293 K by Wolff
et aZ.(lO,ll). Gerrard (1) measured the mole fraction solubility in
decane at various partial pressures and temperatures from 283 K to 298 K.
The evaluator has calculated that Wolff's data indicate a mole fraction
solubility of 0.473 at 293 K and a partial pressure of 1 atm when the
solvent is hexane. This is close to the value of 0.501 given by Gerrard
for the mole fraction solubility in decane under the same conditions of
temperature and pressure.

Gerrard (1) has also measured the solubility in benzene and methyl
benzenes. As expected by analogy with the behaviour of ammonia and
methanamine, the mole fraction solubility is greater in benzene than in
alkanes. However he did not observe the regular change in mole fraction
solubilities of N-methylmethanamine with increase in number of methyl
groups substituted into the benzene nucleus which he had observed for
methanamine.

Solvents containing oxygen

Mole fraction solubilities in methanol, ethanol and I-propanol have been
measured by Niepel et aZ. (12) and in I-butanol and l-octanol by
Gerrard (1). Mole fraction solubilities tend to increase with increase
in chain length but the solubility in methanol is greater than that in
ethanol. Ammonia shows a similar pattern of behaviour with anomalous
solubility in methanol and there is no reason to reject the values for
N-methylmethanamine. Gerrard measured the mole fraction solubilities in
1,2-ethanediol and 1,2,3-propanetriol at 283 K. As with ammonia, increase
in number of hydroxyl groups increases the mole fraction solubility. The
solubility in 1,2,3-propanetriol was also measured by Copley et aZ. (7)
but direct comparison with Gerrard's values is not possible because the
temperature of measurement was 305 K.

Gerrard measured the mole fraction solubilities in three ethers and in
dioxane at 293 K. As expected by analogy with ammonia and methanamine,
solubilities are higher than in the two alkanes which have been studied
but lower than in alcohols. Gerrard showed that the mole fraction
solubility in ethoxybenzene is higher than the solubility in benzene.
Methanamine behaves in a similar way in these two solvents so the
measurements fall into a consistent pattern. Gerrard's measurements
indicate that the mole fraction solubilities at 293 K in I-phenylethanone
and in ethyl benzoate are similar to solubilities in the ethers which
were studied. However the mole fraction solubility in I-phenyl benzoate
is slightly less than the solubility in methylbenzene under the same
conditions. This differs from the pattern reported for methanamine.

Cont.
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COHPONENTS:
1. Methanamine (methylamine); CH sN;

[74-89-5]
N-Methylmethanamine (dimethylamine);
C2H7N; [124-40-3]

N,N-Dimethylmethanamine (trimethyl-
amine); C3H9N; [75-50-3]

2. Organic liquids

CRITICAL EVALUATION:

EVALUATOR:

P. G. T. Fogg,
School of Chemistry,
Polytechnic of North London,
Holloway,
London, U.K.

August 1983

Solvents containing nitrogen

The solubilities of N-methylmethanamine in a wide range of organic
solvents containing nitrogen have been measured by Gerrard (1). There is
no reason to doubt their reliability as values appear to fall into a
consistent pattern but there are no measurements by other workers for
direct comparison. Measurements on benzenamine and N-substituted
benzenamines lead to a series of mole fraction solubilities at 293 K and
1 atrn which is similar to the order of solubilities of methanamine at
283 K. Values are in the order: benzenamine > N-methyl- > N-ethyl- >
N,N-diethyl- > N,N-dimethyl-. The two last mentioned compounds are in
the reverse order in the case of the solubilities of methanamine. As in
the case of methanamine however, the mole fraction solubility in
benzylamine is less than the solubility in benzenamine. The mole fraction
solubility in pyridine was found to be higher than that in quinoline at
293 K. Gerrard found that methanamine behaved in the same way at 283 K.

Solvents containing halogens

The N-methylmethanamine and tetrachloromethane system was studied by Wolff
and H~ppel (10) at 253 K to 293 K over the whole or the concentrat~on

range. Gerrard measured the mole fraction solubility of N-methylmethan­
amine in tetrachloromethane and in several other halogenated solvents at
293 K (1).

Gerrard reported that the mole fraction solubility in tetrachloromethane
at a total pressure of 1 atm and 293 K was 0.596. The evaluator has
estimated that this corresponds to a mole fraction solubility of 0.624 at
a partial pressure of N-methylamine of 1 atm. This is close to the value
of 0.604 which the evaluator has calculated from measurements reported by
Wolff and H~ppel. The mole fraction solubility in this solvent is higher
than that in hydrocarbons but lower than that in alcohols under the same
conditions. The behaviour of methanamine is similar.

Gerrard also found that the mole fraction solubility in trichloromethane
was higher than that in tetrachloromethane at 293 K and a total pressure
of 1 atm. This is again similar to the behaviour-of methanamine at 283 K.

The mole fraction solubility of N-methymethanamine in chloro-, bromo-
and iodobenzene (1) was found to be higher than the solubility in benzene
at 293 K at a total pressure of 1 atrn just as the solubility of methanamine
in chlorobenzene was found to be higher than that in benzene.

N,N-Dimethylmethanamine

N,N-dimethylmethanamine has a boiling point, and hence a tendency to
condense, in between that of methanamine and that of N-methylmethanamine.
However replacement of all three hydrogen atoms in ammonia by methyl
groups causes significant differences in behaviour from that of the
primary or secondary amine.

Hydrocarbon solvents

Solubilities in hydrocarbons have been measured by Gerrard (1), by
Halban (13) and by Wheeler and Levy (14). Wolff and WUrtz (5) have
investigated the N,N-dimethylmethanamine and hexane system at 223 K to
293 K over the whole of the concentration range. The evaluator has
calculated from data given by Wolff and WUrtz that the mole fraction
solubility in hexane is 0.024 at 298 K and a partial pressure of
N,N-dimethylmethanamine of 42 mmHg. The value given by Halban for the
mole fraction solubility under these conditions is 0.022. Although the
Halban value is likely to be the less accurate it gives support to the
work by Wolff and WUrtz.

Cont.
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COHPONENTS:
1. Methanamine (methylamine); CHsN;

[74-89-5]
N-Methy1methanamine (dimethy1amine);
C2H7N; [124-40-3]

N,N-Dimethy1methanamine (trimethyl-
amine); C3HgN; [75-50-3]

2. Organic liquids

CRITICAL EVALUATION:

Hydrocarbon solvents (cont.)

EVALUATOR:

P. G. T. Fogg,
School of Chemistry,
Polytechnic of North London,
Holloway,
London, U.K.
August 1983

Direct comparison cannot be made between solubilities in benzene measured
by Gerrard and those measured by Ha1ban because they were made at different
temperatures. However in each case the mole fraction solubility is less
than the mole fraction solubility in hexane under the same conditions as
may be calculated from the data given by Wolff. This contrasts with the
behaviour of ammonia, methanamine and of N-methy1methanamine which have
greater mole fraction solubilities in benzene than in alkanes at
temperatures between 273 K and 293 K.

Wheeler and Levy (14) apparently calculated the Henry's law constant for
heptane at 233 K from a linear variation of mole fraction solubility
with variation of pressure to about 70 mmHg. In the same way the Henry's
law constant for 273 K was calculated from a linear variation of mole
fraction solubility to about 140 mmHg. The evaluator has calculated that
the corresponding mole fraction solubility at 233 K and 70 mmHg is 0.473
and that at 273 K and 140 mmHg is 0.162. These may be compared with
values for hexane which the evaluator has calculated from data provided
by Wolff and Wfrrtz. At 233 K and 70 mmHg the mole fraction solubility in
hexane is 0.653 and at 273 K and 140 mmHg the value is 0.189 • The
study carried out by Wolff and Wfirtz covers the whole of the concentration
range and, in the opinion of the evaluator, is more reliable than that
carried out by Wheeler and Levy. In the light of the comparison of
apparent solubilities in hexane and heptane the values for heptane should
be used with caution.

Gerrard (1) measured the mole fraction solubilities in decane at 283 K.
The value which was reported for a pressure of 1 atm is 0.786. This
value compares favourably with the value of 0.771 for mole fraction
solubility in hexane under the same conditions, which the evaluator has
calculated from data given by Wolff and Wfirtz.

Solvents containing oxygen

The solubility in a number of alcohols has been measured by Gerrard (1)
at pressures to 1 atm and by Ha1ban (13) at low pressures. There is no
reason to question the general pattern of solubilities.

Benzenemethano1 is the only alcohol studied by both workers. For this
solvent the evaluator has plotted Gerrard's values of mole fraction
solubilities against pressure for 298 K and pressures from 100 mmHg to
760 mmHg. (Fig. 1) On the same graph he has plotted values calculated
from data given by Ha1ban for the same temperature but for pressures from
1 mmHg to 25 mmHg. All experimental points may be joined by a smooth
curve passing through the origin indicating that there is no
inconsistency between the two sets of measurements for this solvent. A
linear extrapolation of Ha1ban's solubility data to give solubilities for
a pressure of 1 atm is clearly not justified in the case of this solvent
and is likely to lead to errors in the case of other solvents studied by
Ha1ban. This has been discussed in more detail by Gerrard (1).

Mole fraction solubilities in straight chain aliphatic alcohols show a
small increase with increase in chain length, although Ha1ban's
measurements indicate that mole fraction solubilities in methanol are
greater than those in ethanol at 298 K and pressures less than 10 mmHg.
No measurements of solubilities in these two solvents have been made at
higher pressures. The solubilities of ammonia, methanamine and
N-methy1methanamine in alcohols show a similar pattern of behaviour.

Cont.
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COHPONENTS:
1. Methanamine (methylamine); CHsN;

[74-89-5J
N-Methylmethanamine (dimethylamine);
C2 H,N; [124-40-3]

N,N-Dimethylmethanamine (trimethyl­
amine) ; C3 H9 N; [75-50-3J

2. Organic liquids

CRITICAL EVALUATION:

EVALUATOR:

P. G. T. Fogg,
School of Chemistry,
Polytechnic of North London,
Holloway,
London, U.K.

August, 1983

Solvents containing oxygen (cont.)

Gerrard found that the mole fraction solubilities in 1,2-ethanediol and
in l,2,3-propanetriol at 283 K and 298 K were less than in the aliphatic
monohydric alcohols which he had studied. This is in contrast to the
behaviour of ammonia, methanamine and N-methylmethanamine. Gerrard
attributed this difference to a greatly reduced tendency to form hydrogen
bonds with the solvent when all the hydrogen atoms in ammonia are replaced
by methyl groups.

He also found that the mole fraction solubilities in 2,2,2-trichloroethano
were greater than in other alcohols. This is similar to the behaviour
found for ammonia, methanamine and N-methylmethanamine.

Gerrard (1) measured the mole fraction solubilities in three ethers.
There is no reason to doubt the reliability of these measurements.
Solubilities in ethoxybenzene were measured at 283 K and at pressures from
100 rnmHg to 760 rnmHg. Values are close to those obtained for methylbenzene
at the same temperature. Solubilities in l,l'-oxybisoctane were measured
at 293 K and 298 K and pressures from 100 rnmHg to 760 rnmHg. Mole fraction
solubilities are close to values ,for l-octanol. Extrapolation of mole
fraction solubilities to 283 K gives values which are close to those for
decane indicating that the presence of the ether linkage may have little
influence on the solubility.

Halban measured the solubility in l,l'-oxybisethane at 298 K and pressures
to 47 rnmHg. Extrapolation of these values to 760 rnmHg is unreliable
because such systems deviate markedly from Henry's law and reliable
comparison cannot be made with systems studied at higher pressures.

Gerrard (1) also measured the mole fraction solubility in 1,4-dioxane at
283 K and a total pressure of 1 atm.

The solubilities in ethyl benzoate were measured by Gerrard (1) at 293 K
and 298 K and pressures from 100 rnmHg to 760 rnmHg. Halban (13) made
measurements on this compound at 298 K and pressures of 38 rnmHg and
39 rnmHg. Extrapolation of Gerrard's mole fraction solubilities at 298 K
to the pressures at which Halban worked leads to solubilities which are
about 10% lower than Halban's values. Halban also measured solubilities
in ethyl acetate at 298 K and pressures to 59 rnmHg but again extrapolation
of these measurements to 760 rnmHg would be unreliable. Comparisons may
be made, however, with solubilities in other solvents at low pressures
which have been measured by Halban or found by extrapolation of Gerrard's
data. (See below.)

Gerrard measured the solubility in I-phenylethanone at 298 K and pressures
from 100 mmHg to 760 rnmHg. Extrapolation of these results to 40 rnmHg give
values which again differ by about 10% from mole fraction solubilities
calculated from data given by Halban (see below). There is no reason to
doubt, however, the general pattern of solubilities of N,N-dimethyl­
methanamine in solvents containing oxygen which has been presented by
Gerrard.

Estimated mole fraction solubilities 298K; 40 rnmHg

ethyl acetate
ethyl benzoate
l,l'-bisoxyethane

2-propanone
I-phenylethanone

0.017
0.023 (Halban), 0.020 (Gerrard)

0.012
0.012
0.014 (Halban), 0.016 (Gerrard)

Cant.
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COHPONENTS:
1. Methanamine (methylamine); CHsN;

[74-89-5]
N-Methylmethanamine (dimethylamine);
C2H7N; [124-40-3]

N,N-Dimethylmethanamine (trimethyl-
amine); CSH9N; [75-50-3]

2. Organic liquids

CRITICAL EVALUATION:

Solvents containing nitrogen

EVALUATOR:

P. G. T. Fogg,
School of Chemistry,
Polytechnic of North London,
Holloway,
London, U.K.

August, 1983

Gerrard (1) measured the solubilities in benzeneamine and several
N-substituted benzeneamines. The measurements show that substitution of
the first hydrogen atom has little effect on the mole fraction solubilities
but substitution of the second hydrogen atom causes a decrease in
solubilities. The solubility in l-octamine was also reported to be close
to that in benzeneamine. That in benzenemethanamine was reported to be
less than those in benzeneamine. The mole fraction solubilities, at
283 K, in pyridine and in quinoline were less than in benzeneamine at the
same pressure, with solubilities in pyridine greater than those in quinol­
ine. Methanamine and N-methylmethanamine were reported to behave in a
similar way in these two solvents. There is no reason to doubt the
reliability of any of the solubility data for nitrogen bases reported by
Gerrard.

Gerrard also measured mole fraction solubilities in nitrobenzene at 283 K
and 298 K and in I-methyl-2-nitrobenzene at 278 K to 298 K and pressures
from 100 rnrnHg to 760 rnrnHg. There was little difference in solubilities in
the two solvents when conditions were the same. Halban (13) also made
measurements of solubilities in these two solvents at 298 K and lower
pressures. Mole fraction solubilities from Halban's data, (H), are lower
than values obtained by extrapolation of Gerrard's measurements (G).

i.e.

nitrobenzene; 63 rnrnHg; xl = 0.018 (H) , 0.020 (G)

82 rnrnHg; xl = 0.024 (H) , 0.026 (G)

94 rnrnHg; xl = 0.027 (H) , 0.030 (G)

I-methyl-2-nitrobenzene; 87 rnrnHg; xl = 0.029 (H), 0.035 (G)

85 rnrnHg; xl = 0.029 (H), 0.034 (G)

Halban also measured solubilities in nitromethane at 298 K and pressures
to 56 rnrnHg. The mole fraction solubilities are low compared with values
for aromatic nitro compounds.

Gerrard (1) Ineasured the solubility in benzonitrile at 283 K and pressures
from 100 rnrnHg to 760 rnrnHg. Mole fraction solubilities are less than
reference values based upon the equation:

xl = Pl/p~

Halban measured solubilities in acetonitrile at 298 K and pressures to 47
rnrnHg. Mole fraction solubilities based upon these data are also less than
the reference line values but the difference is even more marked than in
the case of benzonitrile. This is in line with the observed difference
between the behaviour of nitromethane and aromatic nitro compounds.

Solubilities in N,N-dimethylformamide at 278 K, 283 K and 298 K and
pressures from 100 rnrnHg to 760 rnrnHg were measured by Gerrard (1).
solubilities were found to be very low in this solvent compared with the
reference line and with other solvents which were studied. The solubilitief
in water are also low and, in both cases, there may be little tendency for
the gas to break up the hydrogen bonded structure of the solvent. As
mentioned above, a similar explanation has been put forward for the
relatively low solubility in 1,2-ethanediol and in 1,2,3-propanetriol.
The values reported for N,N-dimethylformamide are therefore in accord
with those for other solvents and are likely to be reliable.

Cont.
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COHPONENTS:
1. Methanamine (methylamine); CHsN;

[74-89-5]
N-Methylmethanamine (dimethylamine);
C2H7N; [124-40-3]
N,N-Dimethylmethanamine (trimethyl-
amine); C3H9N; [75-50-3]

2. Organic liquids
CRITICAL EVALUATION:

Solvents containing halogens

EVALUATOR:

P. G. T. Fogg,
School of Chemistry,
Polytechnic of North London,
Holloway,
London, U.K.

August 1983

The N,N- dimethylmethanamine and tetrachloromethane system has been
studied at 253 K, 273 K and 293 K over the whole of the concentration
range. This work (5), and other studies of amine systems carried out by
Wolff et aZ., seems to the evaluator to be of very high standard.
Solubilities in several other solvents containing halogens have been
measured by Gerrard (1) and by Halban (13).

Gerrard found that the mole fraction solubility in trichloromethane at
298 K and a total pressure of 1 atm was 0.554. The evaluator has
estimated that this corresponds to a mole fraction solubility of 0.62 at
a partial pressure of N,N-dimethylmethanamine of 1 atm. This may be
compared with the reference line or Raoult's law value of 0.464 and the
value for tetrachloromethane, under the same conditions, of 0.52 which
the evaluator has estimated by extrapolation of mole fraction solubilities
calculated from data given by Wolff and WUrtz. A similar difference in
solubilities of N-methylmethanamine in the two solvents has been
reported and therefore these values for N,N-dimethylmethanamine fit into
a general pattern of behaviour.

Halban also measured the solubility in trichloromethane at 298 K but at
partial pressures from 5 mmHg to 9 mmHg. Direct comparison with Gerrard's
value is not possible but solubilities measured by the two workers are not
inconsistent with the marked curvature of plots of mole fraction
solubilities against partial pressure of amine which has been observed for
other solvents such as benzenemethanol. Gerrard measured solubilities in
chlorobenzene, iodobenzene and I-bromo-3-methylbenzene at 283 K and
pressures from 100 mmHg to 760 mmHg. In all cases values were close to
those given by the equation:

Gerrard also measured solubilities in l-chloronaphthalene and in
I-bromonaphthalene at 298 K and pressures from 100 mmHg to 760 mmHg.
Mole fraction solubilities were less than reference values based upon
the above equation and there was little difference between values for the
two solvents. Halban also measured solubilities in I-bromonaphthalene at
298 K a~ pressures from 48 mmHg to 84 mmHg. Mole fraction solubilities
calculated by the compiler from Halban's data, (H), are not consistent
with mole fraction solubilities found by extrapolation of Gerrard's
Values to lower pressures, (G). i.e.

Mole fraction solubility in I-bromonaphthalene at 298 K

48 mmHg 0.017 (H) ; 0.024 (G)

60 mmHg 0.020 (H) ; 0.030 (G)

84 mmHg 0.027 (H) ; 0.042 (G)

cont.
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General pattern of the solubilities of ammonia, methanamine, N-methyl­

methanamine and N,N-dimethylmethanamine

Mole fraction solubilities may be fitted to equations of the form:

-RT ln Xl a + bT

with a wide variation of values of a and b.

Approximate values of activity coefficients may be calculated from the
relationship:

where P~ is the vapor pressure of pure solute at temperature T and Xl is
the mole fraction solubility at a partial pressure Pl and temperature T.

Systems fall into two groups:

i) those in which values of fl decrease with increase in
temperature;

ii) those in which values of fl increase with increase in
temperature.

For the first group the value of Xl, as a percentage of the corresponding
value of Pl/pl' increases with increase in temperature. The reverse is
true for the second group.

Increase in temperature will disrupt short range order associated with
solvent-solvent interaction and this will favor dissolution of gas.
Increase in temperature will also disrupt short range order associated
with solvent-solute interaction and this will have the opposite effect on
the solubility. The variation of activity coefficient with temperature
is a measure of the variation of mole fraction solubility relative to the
corresponding value of Pl/p~ and gives an indication of the comparative
significance of the above two factors which lead to an increase in dis­
order in the liquid phase.

Heats of vaporization of ammonia, methanamine, N-methylmethanamine and
N,N-dimethylmethanamine at 298 K may be estimated from the Clausius­
Clapeyron equation, i.e.,

Values of ~Ho estimated by the evaluator from vapor pressure data are as
follows:

ammonia
methanamine
N-methylmethanamine
N,N-dimethylmethanamine

22420 J mol- l

26070 J mol- l

27400 J mol- l

23970 J mol- l •

For systems in which (a + ~HO) is positive the value of the activity co­
efficient, 11' decreases with increase in temperature (i.e., Xl inopeases
relative to Pl/p~). For systems in which (a + ~HO) is negative the
reverse is true.

Values of a, b, and (a + ~HO) for a partial pressure of gas, Pl, of 1 atm
are given in Table 2. The corresponding smoothing equations are valid
only for the ranges of temperature of the experimental measurements. In
some cases values of a and b are based upon data for only two temperatures.
These are included so as to indicate the general pattern of values.

The solubilities of ammonia in hexadecane, bicyclohexyl and 1-methyl­
naphthalene were measure~ by Trem~e: ~nd Prausnitz (17) over a wide tempera­
ture range. Mole fract~on solub~l~t~es for 1 atm partial pressure, based
upon these data, fallon smooth curves when plotted against temperature.
However, the smoothing equation with two constants, a and b, is not fully
adequate for the whole temperature range. The values of a and b for
t~ese systems, ~iven in ~he table and corresponding to the best fit of data
w~th the smooth~ng equat~on used, are for qualitative comparison with
values for other systems. They should not be used for precise calcula­
tion of values of solubilities.
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Systems in which a monohydric or polyhydric alcohol is the solvent have
positive values for (a + AHO) with the exception of N,N-dimethylmethanamine
in l,2-ethanediol which has a small negative value. For most of these
systems the ratio of mole fraction solubility to the value of (Pl/P~)

increases with increase of temperature. Compared with other solvents,
alcohols show smaller variation of (a + AHO) with increase in number of
methyl groups in the gas. These observations are in accord with the
hypothesis that the breaking of hydrogen bonds between alcohol molecules
with increase in temperature is a factor favoring the solubility of these
gases.

The values of (a + AHO) for methanamine and methylmethanamine from
measurements by Gerrard (1), fall into the pattern for these gases in
hexane and nonane from the more detailed measurements by Wolff et aZ. (3,4).
In general, the values of (a + AHO) which are available for solubilities in
the straight chain alkanes, butane, hexane, nonane and decane are negative
in contrast with values for alcohols. Solubilities of all four gases hav~
been measured in hexane and there is very marked variation of values of
(a + AHO) with change of gas, again in contrast with alcohol systems.
The arnrnonia-hexadecane system appears to be anomalous when compared with
systems in lower alkanes because (a + AHO) is positive. However the
arnrnonia-bicyclohexyl system also has a positive value of (a + AHO).

The variation of the mole fraction solubilities of the three amines with
variation of temperature has been measured in N,N-dimethylforrnamide and in
tetrachloromethane. In the first case values of (a + AHO) become in­
creasingly negative with number of methyl groups in the amine suggesting
a corresponding increase in the tendency for hydrogen bonding between
amine and solvent. In the case of the second solvent the value of
(a + AHO) is negative for methanamine but is increasingly positive from
N-methylmethanamine to N,N-dimethylmethanamine, suggesting a corresponding
decrease in the interaction between solute and solvent.

There are insufficient measurements of the solubilities of the gases in
other solvents to justify generalisations about the effect of temperature
or to pick out apparently anomalous behaviour.
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COMPONENTS:

Methanamine Solubilities

ORIGINAL MEASUREMENTS:

1. Hethanamine, (methylamine); CH5N;

[74-89-5)

VARIABLES:

Composition, temperature

Wolff, A.; H8pfner, A.; H8pfner,H.-M

Ber. Bunsenges. Phys. Chern.

1964, 68, 410-417.

PREPARED BY:

P. G. T. Fogg

EXPERIMENTAL VALUES:

Variation of the total vapor pressure/Torr with variation of temperature
and of mole fraction of CH5N in the liquid phase, x CH N

5
T/K

x CH N 218.15 233.15 253.15 273.15 288.155

0 52.0 125.2 339.5 775.9 1319.4
0.0043 55.2 131.1 349.8 793.3 1348.6
0.0086 58.5 136.8 362.3 814.7 1380.5
0.0334 68.1 160.3 417.8 914.8 1523.8
0.1089 82.3 196.0 513.2 1123.1 1860.3
0.134 83.7 200.5 530.3 1167.9 1934.3
0.208 85.3 207.9 560.9 1257.5 2105.1
0.257 86.2 211.4 575.6 1305.5 2203.1
0.314 86.6 212.0 580.7 1324.4 2225.1
0.365 86.2 212.9 586.4 1342.0 2283.9
0.454 86.6 213.9 590.8 1362.4 2329.1
0.517 86.8 214.1 595.7 1369.4 2349.1
0.532 86.5 213.6 592.4 1369.5 2352.9
0.577 86.6 214.1 592.2 1372 .1 2359.7
0.602 86.3 213.4 591.0 1372.0 2362.4
0.654 86.2 212.9 589.5 1370.3 2361.2
0.731 85.3 211. 4 585.6 1361.7 2344.0
0.738 85.4 210.3 583.6 1356.7 2343.0
0.774 84.9 209.6 579.3 1347.2 2325.6

Cont.

AUXILIARY IN FORHATION

METHOD/APPARATUS/PROCEDURE:

Apparatus described previously was
used (1). Liquid mixtures of
accurately known composition were
introduced into a cell held in 8
thermostat controlled to ± 0.02 C.
The total vapor pressures were
measured by a mercury manometer.

The authors calculated activity
coefficients of each component from
the vapor pressure data by a method
described by Barker (2). Constants
for Redlich-Kister equations (3) for
activity coefficients were evaluated
and reported.

SOURCE AND PURITY OF ~~TERIALS:

1. From commercial reinst methyl­
ammonium chloride by reaction with
KOH; gas dried with KOH and Li;
liquified gas treated with Li and
repeatedly fractionated until first
and last fractions had vapor
pressures between 2191 and 2193
Torr at 20oC.

2. Commercial product; dried with P20~

repeatedly fractionated until firs~
and last fractions had the same
vapor pressures measured by the

"Q '.,'1 i'n>"

ESTIMATED ERROR: Hexane (1).

OT/K = ± 0.02 (estimated by authors)

REFERENCES:

1. Wolff, H.; H8pfner, A. Z. EZektro­
ahem. 1962, 66, 149.

2. Barker~A. Aust. J. Chern. 1953,
6, 207. ----

3. Redlich, 0.; Kister, A.T. Ind. Eng.
Chern. 1948, 21, 345.



COMPONENTS:

Methanamine Solubilities

ORIGINAL MEASUREMENTS:
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1. Methanamine, (methylamine); CH5N;

[74-89-5]

2. Butane; C4H10 ; [106-97-8]

VARIABLES:

Composition, temperature

Wolff, A.; H8pfner, A.; H8pfner,H.-M.

Ber. Bunsenges. Phys. Chern.
1964, 68, 410-417.

PREPARED BY:

P. G. T. Fogg

EXPERIMENTAL VALUES: Cant.

T/K

.7::'CH N 218.15 233.15 253.15 273.15 288.155

0.847 82.5 202.4 561.2 1308.6 2269.0
0.938 70.6 177.4 500.8 1198.0 2102.3
0.957 67.1 169.3 482.2 1158.3 2042.7
1 45.8 126.3 394.2 1001. 8 1826.3

760 Torr = 1 atm = 1.013 x 105 Pa

Constants for calculation of activity coefficients
from the Redlich-Kister equations given below

T/K A B C

218.15 2.261 -0.054 0.412
223.15 2.213 -0.030 0.381
228.15 2.143 -0.017 0.371
233.15 2.095 -0.008 0.353
243.15 1. 976 +0.008 0.313
253.15 1. 857 +0.032 0.259
263.15 1. 741 +0.066 0.214
273.15 1. 623 +0.079 0.189
283.15 1. 517 +0.087 0.157
288.15 1. 461 +0.095

..
0.150

2 2
Xl)

2 2In 11 = A x 2 - B x
2

(1 - 4 + C x 2 (1 - 8 Xl + 12 Xl )

1 2
2 2

- 4 x 2 ) 2
+ 12 2In = A .7::'1 + B Xl (1 + C Xl (1 - 8 x 2 x 2 )

where 11 =
12

=
Xl =
x 2 =

activity coefficient of methylamine
activity coefficient of butane
mole fraction of methylamine in the liquid phase
mole fraction of butane in the liquid phase
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COMPONENTS:

Methanamine Solubilities

ORIGINAL MEASUREMENTS:

1. Methanamine, (methylamine); CHSN;

[74-89-5}

VARIABLES:

Composition, temperature

Wolff, H.; HBpfner, A.

Z. E"lektrochern.

1962, 66, 149-159.

PREPARED BY:

P. G. T. Fogg

EXPERIMENTAL VALUES:

Variation of the total vapor pressure/Torr with variation of temperature
and of mole fraction of CH5N in the liquid phase, x CH N

5

T/K

x CH N 218.15 223.15 228.15 233.15 243.15 253.15 263.15 273.15 283.15 293.1<5

0 0.97* 1. 52* 2.33* 3.48* 7.34* 14.4 26.5 46.0 76.1 121.
0.0068 5.9 7.8 10.1 12.6 20.8 32.9 51.4 78.7 118.5 174.tJ
0.0154 11.4 14.3 18.3 23.2 36.0 54.7 80.9 118.4 169.6 239. <
0.0274 17.3 22.6 28.6 36.1 55.9 83.1 120.3 171.2 238.5 327.E
0.0415 22.7 30.2 38.4 48.7 75.4 112.8 162.4 228.5 314.3 424.E
0.0626 29.0 38.5 49.8 63.7 100.1 150.7 217.3 305.9 417.7 560.
0.086 32.9 44.0 58.0 74.8 119.9 181.4 264.3 371. 0 506.2 672.E
0.129 37.7 51.1 68.1 89.5 147.5 228.7 338.1 482.3 663.5 887. '
0.175 39.8 55.1 74.5 99.2 166.2 263.1 395.1 569.5 794.8 1074.
0.215 41.1 57.7 77.9 103.9 177.4 284.1 432.8 631.4 887.7 1208.E
0.282 42.4 59.2 81.1 109.1 189.8 308.3 476.2 706.4 1006.9 1389. L

0.360 43.6 61.2 83.9 113.6 199.0 327.0 510.9 767.8 1107.1 1545.
0.449 43.4 61.5 84.7 115.2 204.0 339.3 536.0 814.4 1181l.5 1678.0
0.543 43.5 61.2 85.4 116.7 207.4 348.6 554.7 849.9 1250.9 1781. 9
0.629 43.7 62.1 86.1 117.9 210.2 355.8 569.7 878.1 1300.4 1863.2
0.662 43.7 62.0 86.3 117.7 210.6 356.4 574.8 885.3 1314.8 1887.6
0.735 44.0 62.4 86.7 118.9 214.0 362.3 583.0 905.0 1348.1 1943.3
0.783 43.8 62.1 86.8 119.2 215.0 365.6 590.1 917.2 1370.0 1982.5

Cont.

AUXI LIARY IN FORHATION

METHOD/APPARATUS/PROCEDURE:

Liquid mixtures of accurately known
composition were introduced into a

~~1; ~~~~o~~ aT~~e~~~:ia;a~~~trolled
pressures were measured by a mercury
manometer.

The authors calculated activity
coefficients of each component from
the vapor pressure data by a method
described by Barker (2). Constants
for Redlich-Kister equations (3) for
activity coefficients were evaluated
and reported. The compositions of
the vapor phase were also calculated
by the authors.

SOURCE AND PUR11Y OF MATERIALS:
1. From commercial reinst methy1-

ammonium chloride by reaction with
KDH; gas dried with KDH and Na;
1iquified gas treated with Li and
repeatedly fractionated until first
and last fractions had vapor
pressures between 2191 an~ 2193
Torr at 20 oC. .

2. Commercial product; dried over P2D5
distilled and repeatedly fraction­
ated until first and last fractions
had the same vapor pressures as

-, hv t-hp

ESTIMATED ERROR:

oT/K = ± 0.02 (estimated by authors)

REFERENCES:
1. Wolff, A.; HBpfner, A.; HBpfner,

H.-M. Ber. Bunsenges. Phys. Chern.
1964, 68, 410.

2. Barker, J.A. Aust. J. Chern. 1953,
6, 207. ----

3. Redlich, D.; Kister, A.T. Ind. Eng.
Chern. 1948, 21, 345.
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Methanamine Solubilities

ORIGINAL MEASUREMENTS:

95

1. Hethanamine, (methylamine); CH5N;

[74-89-5]

VARIABLES:

Composition, temperature

EXPERIMENTAL VALUES: Cont.

Wolff, H; HBpfner, A.

z. EZektl'oahem.

1962, 66, 149-159.

PREPARED BY:

P. G. T. Fogg

T/K

ZCH5N 218.15 223.15 228.15 233.15 243.15 253.15 263.15 273.15 283.15 293.15

0.827
0.877
0.925
0.969
1

44.0
44.3
44.6
44.9:1:
44.9

62.6
63.2
63.6
64.9
65.4

87.4
88.7
89.1
90.8
91.9

120.1
121. 6
122.6
125.3
126.3

216.1
219.9
222.1
227.4
229.8

369.1
375.3
380.1
389.0
394.2

597.0
607.6
617.5
631.5
640.5

929.0 1392.6 2017.1
948.8 1422.4 2062.9
964.4 1448.3 2104.5
985.9 1483.7 2152.8

1001.8 1506.6 2191.7

760 Torr = 1 atm = 1.013 x 105 Pa

*by extrapolation

:l:corrected value of 45.8 given in later ref. (1)

Constants* for calculation of activity coefficients
from the Redlich-Kister equations given below

T/K A B C

218.15 2.392 0.122 0.527
223.15 2.338 0.130 0.472
228.15 2.266 0.138 0.395
233.15 2.213 0.150 0.384
243.15 2.087 0.163 ,- 0.300
253.15 1.956 0.180 0.250
263.15 1. 833 0.198 0.212
273.15 1. 709 0.214 0.185
283.15 1.588 0.224 0.164
293.15 1.470 0.231 0.148

2 2
- 4 zl) C 2 + 12

2In

'
1 = A z2 - B z2 (1 + x 2 (1 - 8 xl xl )

2 2 x 2 ) 2 + 12
2

In

'
2 = A xl + B xl (1 - 4 + C xl (1 - 8 x 2 x 2 )

where 11
12
xl
x 2

* revised

= activity coefficient of methylamine
= activity coefficient of hexane
= mole fraction of methylamine in the liquid phase
= mole fraction of hexane in the liquid phase.

values given by the authors in a later paper (1).
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COMPONENTS:

Methanamine Solubilities

ORIGINAL MEASUREMENTS:

1. Methanamine, (methylamine); CH5N;
[74-89-5]

2. Nonane; C9H20 ; [111-84-2]

VARIABLES:

Composition, temperature

EXPERIMENTAL VALUES:

Wolff, H.; HBpfner, A.; HBpfner,H.-M

Ber. Bunsenges. Phys. Chern.

1964, 68, 410-417.

PREPARED BY:

P. G. T. Fogg

variation of the total vapor pressure/Torr with variation of temperature
and of mole fraction of CH5N in the liquid phase, x CH N

5
.'l'/K

xCH N 233.15 253.15 273.15 293.155

0 0.0 0.2 0.9 3.4
0.0083 10.2 20.6 37.0 61.5
0.0165 19.3 39.5 71. 3 116.7
0.0245 27.6 56.8 103.4 169.8
0.0324 35.1 73.7 134.0 221.2
0.0403 41.9 89.1 163.3 270.8
0.0452 45.7 97.0 176.0 286.3
0.0862 72.2 162.2 308.0 515.1
0.1278 88.6 212.5 420.0 725.1
0.188 103.1 263.2 546.9 977 .5
0.251 111.3 297.9 644.4 1193.2
0.311 115.9 319.7 714.2 1359.2
0.381 118.9 337.1 774.3 1518.4
0.440 120.2 347.0 809.9 1613.1
0.533 121.2 357.1 853.4 1745.7
0.588 121. 4 361.5 872.4 1807.1
0.692 121. 6 366.3 899.5 1898.2

Cont.

AUXI LIARY INFORNATlON

METHOD/APPARATUS/PROCEDURE:

Apparatus described previously was
used (1). Liquid mixtures of
accurately known composition were
introduced into a cell held in a
thermostat controlled to ± 0.02 oC.
The total vapor pressures were
measured by a mercury manometer.

The authors calculated activity
coefficients of each component from
the vapor pressure data by a method
described by Barker (2). Constants
for Redlich-Kister equations (3) for
activity coefficients were evaluated
and reported.

SOURCE AND PUR11Y OF MATERIALS:
1. From commercial reinst methy1­

ammonium chloride by reaction with
KOH; gas dried with KOH and Nai
liquified gas treated with Li and
repeatedly fractionated until
first and last fractions had vapor
pressures between 2191 and 2193
Torr at 20 0 C (1).

2. Commercial product; dried over
P205i distilled and repeatedly
fractionated until first and last
fractions had the same vapor
pressures as mensured bv the

I:.STlMATED ERROR: manometer (1).

oT/K = ± 0.02 (estimated by authors)

REFERENCES:

1. Wolff, H.; HBpfner, A. Z. EZektro­
ahern. 1962, 66, 149.

2. Barker~A. Aust. J. Chern. 1953,
6, 207. ----

3. Redlich, 0.; Kister, A.T. Ind. Eng.
Chern. 1948, 21, 345.
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Methanamine Solubilities

ORIGINAL MEASUREMENTS:
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1. Hethanamine, (methylamine); CH 5N;
[74-89-5]

2. Nonane; C
9

H
20

; [111-84-2]

VARIABLES:

Composition, temperature

Wolff, H.; HBpfner, A.; HBpfner,H.-M

Ber. Bunsenges. Phys. Chern.

1964, 68, 410-417.

PREPARED BY:

P. G. T. Fogg

EXPERIMENTAL VALUES: Cont.

T/K

.xCH N 233.15 253.15 273.15 293.155

0.735 122.4 368.9 909.1 1932.4
0.767 122.2 369.3 915.7 1954.2
0.938 122.3 379.2 958.7 2100.7
0.968 123.4 383.6 974.4 2129.8
1 126.3 394.2 1001. 8 2191. 7

760 Torr = 1 atm = 1. 013 x 105 Pa

Constants for calculation of activity coefficients
from the Redlich-Kister equations given below

T/K A B C

233.15 2.323 0.338 0.393
243.15 2.174 0.362 0.336
253.15 2.024 0.379 0.286
263.15 1. 881 0.392 0.255
273.15 1. 738 0.399 0.229
283.15 1.597 0.401 0.214
293.15 1. 463 0.400 ,- 0.204

2 2
.xl)

2 2In f 1 = A x 2 - B x 2 (1 - 4 + C x 2 (1 - 8 xl + 12 xl )

f 2
2 2

4 .x2) C 2
8 + 12 2In = A xl + B xl (1 - + .xl (1 - x 2 .x2 )

where f 1 = activity coefficient of methylamine

f 2 = activity coefficient of nonane

xl = mole fraction of methylamine in the liquid phase

x 2 = mole fraction of nonane in the liquid phase.
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COMPONENTS:

Methanamine Solubilities

ORIGINAL MEASUREMENTS:

1. Methanamine, (methylamine);
CHsN; [74-89-5]

2. Decane; C1oH zz ; [124-18-5]

VARIABLES:

Temperature, pressure

Gerrard, w.
SoZubiZity of Gases and Liquids,

PZenum, ~976, Chapter 10.

PREPARED BY:

C. L. Young

EXPERIMENTAL VALUES:

T/K

273.15

278.15

283.15

P/mmHg P/l0sPa

100 0.133
200 0.267
300 0.400
400 0.533
500 0.667
600 0.800
700 0.933
760 1.013
100 0.133
200 0.267
300 0.400
400 0.533
500 0.667
600 0.800
700 0.933
760 1.013
100 0.133
200 0.267
300 0.400
400 0.533
500 0.667
600 0.800
700 0.933
760 1.013

Mole fraction of methylamine
in liquid,

XCH3NHz

0.028
0.061
0.097
0.141
0.193
0.262
0.350
0.413
0.022
0.047
0.075
0.109
0.144
0.190
0.256
0.318
0.020
0.044
0.070
0.100
0.132
0.168
0.206
0.253

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

Amine was passed into a known weight
pf pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ±0.1; ox/x = ±3%
(estimated by compiler)

REFERENCES:
1. Gerrard, w.
J. AppZ. Chem. BioteahnoZ. 1972, 22
623-650.
2. Gerrard, W.
SoZubiZity of Gases and Liquids.
PZenum Press, New York. 1976.
Chapter 1.
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COMPONENTS: ORIGINAL MEASUREMENTS:

1. Methanamine (methylamine) ; Gerrard, W.
CHsN; [74-89-5]

So1.ubi7..ity of Gases and Liquids
2. Decane; CloH22; [124-18-5]

Plenum, 1976, Chapter 10.

EXPERIMENTAL VALUES:

Mole fraction of methylamine

P/10 s Pa
in liquid,

T/K P/mmHg CH 3 NH 2

293.15 100 0.133 0.011
200 0.267 0.023
300 0.400 0.037
400 0.533 0.055
500 0.667 0.078
600 0.800 0.103
700 0.933 0.134
760 1. 013 0.156

.'

.
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COMPONENTS:

Methanamine Solubilities

ORIGINAL MEASUREMENTS:

1. Methanamine; (methylamine);
CHsN; [74-89-5]

2. Aromatic hydrocarbons

VARIABLES:

Pressure

Gerrard, w.

SoZubiZity of Gases and Liquids,

PZenum, 1976, Chapter 10.

PREPARED BY:

C. L. Young

EXPERIMENTAL VALUES:

T/K P/mmHg

Mole fraction of methylamine
in liquid,

XCH3NH2

Benzene; C6 H6 ; [71-43-2]
283.15 760 1.013 0.408

Methylbenzene (toluene); C7He; [108-88-3]
283.15 760 1.013 0.393

1,3-Dimethylbenzene_ (m-xylene); CeH10; [108-38-3]
283.15 100 0.133 0.027

200 0.267 0.064
300 0.400 0.100
400 0.533 0.145
500 0.667 0.196
600 0.800 0.275
700 0.933 0.320
760 1.013 0.358

1,3,5-Trimethylbenzene (mesitylene); C9H12; [108-67-8]
283.15 100 0.133 0.032

200 0.267 0.068
300 0.400 0.109
400 0.533 0.155
500 0.667 0.200
600 0.800 0.253
700 0.933 0.310
760 1.013 0.326

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

SOURCE AND PURITY OF MATERIALS:

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = 2:0.1;
(estimated by

ox/x = 2:3%
compiler)

REFERENCES:
1. Gerrard, w.
J. AppZ. Chem. BioteahnoZ. 1972, 22
623-650.
2. Gerrard, w.
SoZubiZity of Gases and Liquids.
PZenum Press, New York. 1976.
Chapter 1.
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COMPONENTS:

1. Methanamine (Methylamine); CHsN;

[74-89-5]

2. 1,2-Ethanediol (Ethylene glycol);

C2H602; [107-21-1]

VARIABLES:

Pressure

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Gerrard, w.

So~ubi~ity of Gases and Liquids.

P~enurn 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K P/mmHg

Mole fraction of methylamine
in liquid,

XCH3NH2

283.15 100 0.133 0.375
200 0.267 0.476
300 0.400 0.537
400 0.533 0.583
500 0.667 0.623
600 0.800 0.660
700 0.933 0.691
760 1.013 0.709

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

SOURCE AND PURITY OF MATERIALS:

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ±O.l; ox/x = ±3%

(estimated by compiler)

REFERENCES:
1. Gerrard, w.
J. App~. Chern. Bioteahno~. 1972, 22
623-650.
2. Gerrard, w.
So~ubi~ity of Gases and Liquids.
P~enurn Press. New York. 1976.
Chapter 1.
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COMPONENTS:

Methanamine Solubilities

ORIGINAL MEASUREMENTS:

1. Methanamine (Methylamine); CH5N;

[74-89-5]

2. Glycols and glycerol

VARIABLES:

EXPERIMENTAL VALUES:

Copley, M.J.; Ginsberg, E.;
Zellhoefer, G.F.; Marvel, C.S.
J. Amer. Chern. Soa.

1941, 63, 254-256.

PREPARED BY:

P. G. T. Fogg

Solvent

1,2-Ethanediol, (Ethylene glycol);
C2H60 2 ; [107-21-1]

2, 2 '-Oxybis-ethanol, (Diethylene
glycol); C4Hl003 ; [111-46-6]

1, 2, 3-Propanetriol, (Glycerol);
C3H803 ; [56-81-5]

T/K

305.4

305.4

305.4

PCH N/mmHg*
5

1223

1223

1223

Mole fraction
xCH N

5

0.662

0.653

0.653

760 mmHg = 1 atm = 1.013 x 105 Pa.

* The pressure of methylamine was said by the authors to correspond to
its vapor pressure at 4.50 C. The magnitude of this pressure has been
estimated by the compiler from vapor pressure data given in ref. (I).

AUXILIARY INFOR}~TION

METHOD/APPARATUS/PROCEDURE:

The absorption apparatus was
developed for studies of refrigerat­
ion systems (2) and consisted of a
copper drum 4 x 12 cm, fitted with
a needle valve and two-way outlet
with one outlet connected to a
manometer. The drum was evacuated
to a ~ressure of 1 mmHg and about
40 cm of solvent drawn into this
drum which was then reweighed and
immersed in a water bath at 32.2oC.
The drum was agitated and gaseous
methanamine allowed to flow slOWly
into it. The final pressure in the
drum corresponded to the vapor
pressure of methanamine at 4.5 0 C.
The magnitude of this pressure was
not stated by the authors. The drum
and contents were weighed again to
find the weight of gas which had been
absorbed.

SOURCE AND PURI1~ OF ~~TERIALS:

The authors stated that the
materials used were all purified
carefully by chemical means and
fractional distillation where
feasible.

ESTIMATED ERROR:

REFERENCES:

1. Dreisbach, R.R. PhysiaaZ
Properties of ChemiaaZ Compounds
Vol. 2, A.C.S. Washington. 1959.

2. Zellhoefer, G.F. Ind. Eng. Chern.
1937, 29, 548.



COMPONENTS:

Methanamine Solubilities

ORIGINAL MEASUREMENTS:

103

1. Methanamine (Methylamine); CHsN;

[74-89-5]

2. 1,2,3-Propanetriol (Glycerol);

C3Ha03; [56-81-5]

VARIABLES:

Pressure

EXPERIMENTAL VALUES:

Gerrard, IV'.

Solubility of Gases and Liquids,

Plenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K

283.15

P/mmHg

100
200
300
400
500
600
700
760

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013

Mole fraction of methylamine
in liquid,

xCH3NH2

0.448
0.546
0.603
0.645
0.680
0.708
0.727
0.736

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within O. 2K.
The apparatus and procedure are
described by Gerrard [1,2].

SOURCE AND PURITY OF MATERIALS:

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ±O.l;

(estimated by

ox/x = ±3%

compiler)

REFERENCES:
1. Gerrard, w.
J. Appl. Chern. Bioteahnol. 1972, 22
623-650.
2. Gerrard, w.
Solubility of Gases and Liquids.
Plenum Press, Ne~ York. 1976.
Chapter 1.



104 Methanamine Solubilities

COMPONENTS:

1. Methanamine (Methylamine); CHsN;
[74-89-5]

VARIABLES:

Pressure

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Gerrard, w.
SoZubiZity of Gases and Liquids,

PZenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K

283.15

P/mmHg

700
760

0.933
1.013

Mole fraction of methylamine
in liquid,

XCH3NH2

0.429
0.481

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

Amine as passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of abosrbed
gas was estimated by weighing. The
temperature was manually controlled
to within O.2K.
The apparatus and procedure are
described by Gerrard [1,2].

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ::0.1;

(estimated by

ox/x = ::3%

compiler)

REFERENCES:
1. Gerrard, w.
J. AppZ. Chem. BioteahnoZ. 1972, 22
623-650.
2. Gerrard, w.
SoZubiZity of Gases and Liquids.
PZenum Press, New York. 1976.
Chapter 1.



Methanamine Solubilities 105

COMPONENTS:

1. Methanamine (methylamine); CHsN;

[74-89-5]

2. I-Butanol; C4H100; [71-36-3]

ORIGINAL MEASUREMENTS:

Gerrard, N.

Solubility of Gases and Liquids,

Plenum 1976, Chapter 10.

VARIABLES:

Temperature, pressure

PREPARED BY:

C. L. Young

EXPERIMENTAL VALUES:

T/K P/mmHg
Mole fraction of methylamine

in liquid,
xCHsNH2

0.580
0.630
0.661
0.554

---.------------ ------ . -- ------------1----- - -- - -- ~--

283.15 600 0.800
700 0.933
760 1.013

293.15 760 1.013

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually control led
to within O. 2K.
The apparatus and procedure are
described by Gerrard [1,2].

SOURCE AND PURITY OF MATERIALS:

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = :to.l;
(estimated by

ox/x = :t3%
compiler)

REFERENCES:
1. Gerrard, w.
J. Appl. Chern. Biotechnol. 1972, 22
623-650.
2. Gerrard, w.
Solubility of Gases and Liquids.
Plenum Press, New York. 1976.
Chapter 1.



106 Methanamine Solubilities

COMPONENTS:
1. Methanamine (Methylamine);

[74-89-5]

ORIGINAL MEASUREMENTS:
CHsN; Gerrard, w.

SoZubiZity of Gases and Liquids,
2. Benzenemethanol (Benzyl alcohol);

C7H BO; [100-51-6] PZenum 1976, Chapter 10.

VARIABLES: PREPARED BY:

Temperature, pressure C. L. Young

EXPERIMENTAL VALUES:

T/K

273.15

278.15
283.15
293.15

P/rnrnHg

100
200
300
400
500
600
700
760
760
760
100
200
300
400
500
600
700
760

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013
1.013
1.013
0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013

Mole fraction of methylamine
in liquid,

XCH3NH2

0.420
0.506
0.571
0.630
0.680
0.731
0.785
0.816
0.747
0.690
0.312
0.410
0.460
0.500
0.533
0.560
0.588
0.605

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Amine was passed into a known weight
pf pure liquid in a bubbler tube at a
total pressure measured by a manometer
~ssembly. The amount of abosrbed
~as was estimated by weighing. The
temperature was manually controlled
to wi thin O. 2K.
The apparatus and procedure are
described by Gerrard [1,2].

SOURCE AND PURITY OF MATERIALS:

1. British Drug Houses or cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ±0.1; ox/x = ±3%

(estimated by compiler)

REFERENCES:
1. Gerrard, w.
J. AppZ. Chem. BiotechnoZ. 1972, 22
623-650.
2. Gerrard, w.
SoZubiZity of Gases and Liquids.
PZenum Press, New York. 1976.
Chapter 1.



COMPONENTS:

Methanamine Solubilities

ORIGINAL MEASUREMENTS:

107

1. Methanamine (methylamine): CHsN;

[74-89-5)

2. I-Phenylethanone (methyl
phenyl ketone); CeHeO;
[98-86-2)

VARIABLES:

Pressure

EXPERIMENTAL VALUES:

Gerrard, w.
SoZubiZity of Gases and Liquids,

PZenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K

293.15

P/mmHg

100
200
300
400
500
600
700
760

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1. 013

Mole fraction of methylamine
in liquid,

XCH3NH2

0.045
0.090
0.132
0.180
0.244
0.270
0.315
0.342

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2).

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT!K = ±O.l; ox/x = ±3%
(estimated by compiler)

REFERENCES:
1. Gerrard, w.
J. AppZ. Chem. BioteahnoZ. 1972, 22
623-650.
2. Gerrard, W.
SoZubiZity of Gases and Liquids.
PZenum P~ess, New Yo~k. 1976.
Chapter 1.
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COMPONENTS:

1. Methanamine (Methylamine); CHsN;

[74-89-5]

2. Ethoxybenzene (ethyl phenyl I

ether); CeHloO; [103-73-1]

VARIABLES:

Pressure

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Gerrard, w.
Solubility of Gases and Liquids,

PZenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K

283.15

P/rnrnHg

500
600
700
760

0.667
0.800
0.933
1.013

Mole fraction of methylamine
in liquid,

XCH3NH2

0.285
0.342
0.402
0.436

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
descrbbed by Gerrard [1,2].

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ~O.l; ox/x = ~3%

(estimated by compiler)

REFERENCES:
1. Gerrard, w.
J. Appl. Chern. BiotechnoZ.1972, 22
623-650.
2. Gerrard, w.
SolubiZity of Gases and Liquids.
PZenum Press, New York. 1976.
Chapter 1.



COMPONENTS:

Methanamine Solubilities

ORIGINAL MEASUREMENTS:

109

1. Methanamine (methylamine); CHsN;

[74-89-5]

2. l-Octanol; CeHleO; [111-87-5]

VARIABLES:

Temperature, pressure

Gerrard, w.
So~ubi~ity of Gases and Liquids,

P~enum 1976, Chapter 10.

PREPARED BY:

C. L. Young

EXPERIMENTAL VALUES:

T/K

273.15

278.15

283.15

293.15

P/mmHg

100
200
300
400
500
600
700
760
600
700
760
100
200
300
400
500
600
700
760
100
200
300
400
500
600
700
760

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013
0.800
0.933
1.013
0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013
0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013

Mole fraction of methylamine
in liquid,

xCH3NH2

0.300
0.425
0.511
0.582
0.644
0.705
0.763
0.796
0.636
0.692
0.728
0.255
0.355
0.424
0.485
0.537
0.586
0.635
0.663
0.200
0.292
0.357
0.412
0.458
0.498
0.534
0.554

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

SOURCE AND PURITY OF MATERIALS:

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:
oT/K = ±O.l; ox/x = ±3%

(estimated by compiler)

REFERENCES:
1. Gerrard, w.
J. App~. Chem. Bioteahno~.1972, 22
623-650. ----
2. Gerrard, W.
So~ubi~ity of Gases and Liquids.
P~enum Press, Ne~ York. 1976.
Chapter 1.



110 Methanamine Solubilities

COMPONENTS:

1. Methanamine (methylamine): CHsN:

[74-89-5]

2. Benzoic acid, ethyl ester (ethyl

benzoate): C9Hl 0 0 2:
rq1-Rq-nl

VARIABLES:

Temperature, pressure

ORIGINAL MEASUREMENTS:

Gerrard, w.

SoLubiLity of Gases and Liquids.

PLenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

EXPERIMENTAL VALUES:

T/K

273.15

283.15

293.15

P/mmHg

100
200
300
400
500
600
700
760
100
200
300
400
500
600
700
760
100
200
300
400
500
600
700
760

0.133
0.267
0.400
0.533
0.667
0.800
0.933
l.013
0.133
0.267
0.400
0.533
0.667
0.800
0.933
l.013
0.133
0.267
0.400
0.533
0.667
0.800
0.933
l.013

Mole fraction of methylamine
in liquid,

XCH3NH2

0.093
0.187
0.281
0.376
0.466
0.560
0.656
0.715
0.062
0.126
0.188
0.256
0.318
0.373
0.444
0.490
0.044
0.088
0.135
0.180
0.224
0.272
0.320
0.348

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFOR}~TION

SOURCE AND PURITY OF MATERIALS:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

1. British Drug Houses or Cambrian
Gases sample.

2. purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ±O.l: ox/x = ±3%

(estimated by compiler)

REFERENCES:
1. Gerrard, w.
J. AppL. Chern. BiotechnoL. 1972, 22
623-650.
2. Gerrard, w.
SoLubiLity of Gases and Liquids.
PLenum Press. New York. 1976.
Chapter 1.



COMPONENTS:

Methanamine Solubilities

ORIGINAL MEASUREMENTS:
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1. Methanamine (Methylamine); CHsN;
[74-89-5]

2. l,l'-Oxybispentane (Dipentyl
ether); CloH220; [693-65-2]

VARIABLES:

Pressure

EXPERIMENTAL VALUES:

Gerrard, Ttl.

Solubility of Gases and Liquids,

Plenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K

273.15

P/mrnHg

100
200
300
400
500
600
700
760

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013

Mole fraction of methylamine
in liquid,

CH3NH2

0.075
0.143
0.212
0.290
0.373
0.474
0.586
0.680

AUXILIARY INFOR}~TION

METHOD/APPARATUS/PROCEDURE:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

SOURCE AND PURITY OF MATERIALS:
1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:
oT/K = ~O.l; ox/x = ~3%

(estimated by compiler)

REFERENCES:
1. Gerrard, w.
J. Appl. Chern. Bioteahnol. 1972, 22
623-650.
2. Gerrard, w.
Solubility of Gases and Liquids.
Plenum ppess, New Yopk. 1976.
Chapter 1.



112 Methanamine Solubilities

COMPONENTS:

1. Methanamine (Methylamine); CHsN;
[74-89-5]

2. l,l'-Oxybisoctane (Dioctyl
ether); C16Hs40; [629-82-3]

VARIABLES:

Temperature, pressure

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Gerrard, w.
SoZubiZity of Gases and Liquids,

PZenurn 1976, Cha?ter 10.

PREPARED BY:

C. L. Young

T/K

273.15

283.15

P/mmHg

100
200
300
400
500
600
700
760
100
200
300
400
500
600
700
760

P/lOsPa

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013
0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013

Mole fraction of methylamine
in liquid,

xCHsNH2

0.076
0.144
0.215
0.284
0.356
0.440
0.530
0.604
0.040
0.084
0.135
0.185
0.237
0.291
0.350
0.388

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORHATION

SOURCE AND PURITY OF MATERIALS:

Amine was passed i."lto a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:
oT/K = ±O.l; ox/x = ±3%

(estimated by compiler)

REFERENCES:
1. Gerrard, W.
J. AppZ. Chern. BioteohnoZ. 1972, 22
623-650.
2. Gerrard, W.
SoZubiZity of Gases and Liquids.
PZenurn Press, New York. 1976.
Chapter I,



COMPONENTS:

Methanamine Solubilities

ORIGINAL MEASUREMENTS:

113

1. Methanamine (Methylamine); CHsN; Gerrard, w.
[74-89-5]

2. N,N-Dimethylformamide;
C3H7NO; [68-12-2]

VARIABLES:

Temperature, pressure

EXPERIMENTAL VALUES:

Sotubitity of Gases and Liquids~

Ptenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K

273.15

278.15

283.15

P/mmHg

100
200
300
400
500
600
700
760
100
200
300
400
500
600
700
760
100
200
300
400
500

0.133
0.267
0.400
0.533
0.667
0.800
0.933
L013
0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013
0.133
0.267
0.400
0.533
0.667

Mole fraction of methylamine
in liquid,

XCH3NH2

0.098
0.197
0.296
0.395
0.494
0.593
0.693
0.752
0.080
0.160
0.240
0.335
0.398
0.478
0.560
0.601
0.065
0.130
0.196
0.262
0.326

(cont. )

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of asorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

y Vol 2l-E

SOURCE AND PURITY OF MATERIALS:

1. British Drug "HouseS or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ~O.l; ox/x = ~3%

(estimated by compiler)

REFERENCES:

1. Gerrard, W.
J. Appt. Chem. Bioteahnot. 1972,22
623-650.

2. Gerrard, W.
Sotubitity of Gases and Liquids.
ptenum Press, New York, 1976.
Chanter 1.
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COMPONENTS:

Methanamine Solubilities

ORIGINAL MEASUREMENTS:

1. Methanamine (Methylamine); CHsN;
[74-89-5]

2. N,N-Dimethy1formamide;
C3H7NO; [68-12-2]

EXPERIMENTAL VALUES: Continued:

Gerrard, w.
SoZubiZity of Gases and Liquids,

PZenum 1976, Chapter 10.

T/K P/mmHg

Mole fraction of methylamine
in liquid,

xCH3NH2

283.15 600 0.800
700 0.933
760 1.013

293.15 100 0.133
200 0.267
300 0.400
400 0.533
500 0.667
600 0.800
700 0.933
760 1.013

0.394
0.454
0.500
0.040
0.084
0.127
0.172
0.216
0.264
0.311
0.340



COMPONENTS:

Methanamine Solubilities

ORIGINAL MEASUREMENTS:

115

1. H:ethanamine, (methylamine); CH 5N;
74-89-5

2. N,N-Dimethylmethanamine
(trimethylamine); C3H9N;
75-50-3

VARIABLES:

composition, temperature

EXPERIMENTAL VALUES:

Wolff, H.; WUrtz, R.

z. Phys. Chem. (Frankfurt am Main)

1969, 67, 115-121.

PREPARED BY:

P. G. T. Fogg

Variation of the total vapor pressure/Torr with variation of temperature
and of mole fraction of CH 5N in the liquid phase, xCH N

5

T/K

xCH N 223.15 233.15 253.15 273.15 293.155

0 56.4 102.3 288.3 676.9 1387.0
0.0113 58.3 105.3 294.8 688.4 1414.1
0.0287 59.3 106.9 302.0 708.3 1449.9
0.0315 59.8 108.3 303.4 710.2 1458.6
0.0472 60.3 109.7 310.0 725.2 1488.1
0.0496 60.9 110.2 311.1 728.6 1496.0
0.0984 62.8 116.5 329.5 773.9 1585.0
0.1504 66.2 120.8 344.7 812.6 1670.3
0.1983 68.3 125.4 358.2 847.5 1747.9
0.2473 69.3 127.7 368.3 875.8 1812.8
0.2980 70.6 130.6 378.7 905.2 1878.8
0.3693 71.1 132.8 389.3 934.6 1953.2
0.4046 72.5 135.0 394.2 947.3 1982.0
0.4482 73.6 136.2 399.1 963.7 2023.0
0.4995 72 .8 136.6 404.0 977.9 2063.3
0.5080 73.6 137.0 404.0 979.7 2067.0
0.5397 72.4 136.7 407.3 990.7 2091.1
0.6000 72 .9 137.9 411.2 1002.8 2130.9

Cont.

AUXILIARY IN FORNATlON
.-

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

Apparatus described previously was
used (1). Liquid mixtures of
accurately known composition were
introduced into a cell held in 8
thermostat controlled to ± 0.02 C.
The total vapor pressure was measured
by a mercury manometer.

The authors calculated activity
coefficients of each component from
the vapor pressure data by a method
described by Barker (2). Constants
for Redlich-Kister equations (3) for
activity coefficients were evaluated
and reported.

1 & 2. Prepared from the
corresponding hydrochlorides;
purified by repeated fractionation
until the first and last fractions
had vapor pressures which differed
by less than the limits of error
of the pressure measurements (1),
(4) •

ESTIMATED ERROR:

oT/K = ± 0.02 (estimated by authors)

RJ:FERENCES:
1. Wolff, H.; HBpfner, A. Z. EZektro­

chem. 1962, 66, 149.
2. Barker~A. Aust. J. Chem. 1953,

6, 207. ----
3. Redlich, 0.; Kister, A.T. Ind. Eng

Chem. 1948, 21, 345.
4. Wo1ff,~WUrtz, R. Ber. Bunsen­

qes. Phus. Chem. 1968~ 72 101.
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COMPONENTS:

Methanamine Solubilities

ORIGINAL MEASUREMENTS:

1. Hethanar,line, (methylamine); CH 5N;
74-89-5

2. N.N-Dimethylmethanamine
(trimethylamine); C3H9N;
75-50-3

Wolff, H.; WUrtz, R.

z. Phys. Chem. (F~ankfu~t am Main)

1969, 67, 115-121.

VARIABLES: PREPARED BY:

Composition, temperature P. G. T. Fogg

EXPERIMENTAL VALUES: Cont.

T/K

.xCH N 223.15 233.15 253.15 273.15 293.15
5

0.6196 74.3 138.8 412.3 1010.7 2139.7
0.6444 73.4 137.7 413.3 1015.4 2149.2
0.6980 73.8 138.0 413.8 1018.8 2175.9
o.7492 73.1 138.2 415.3 1023.3 2191.8
o.7979 72 .4 136.9 414.0 1025.4 2202.3
0.8487 71.5 135.8 412.4 1026.6 2207.0
0.8961 70.5 133.6 409.1 1018.7 2212.0
0.9491 67.7 129.6 401. 7 1011.8 2205.6
1 65.4 126.3 394.2 1001.8 2191. 7

760 Torr = 1 atm = 1.013 x 10 5 Pa

Constants for calculation of activity coefficients from the
Redlich-Kister equations given below

T/K

223.15
233.15
243.15
253.15
263.15
273.15
283.15
293.15

A

0.732
0.714
0.685
0.656
0.622
0.581
0.547
0.510

B

-0.010
-0.025

0.002
0.006
0.016
0.026
0.035
0.037

C

0.127
0.087
0.034
0.043
0.025
0.008
0.003
0.012

+

+

+

= activity coefficient of methylamine

= activity coefficient of trimethylamine

= mole fraction of methylamine in the liquid phase

= mole fraction of trimethylamine in the liquid phase
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SoZubiZity of Gases and Liquids,

PZenum 1976, Chapter 10.

ORIGINAL MEASUREMENTS:

CHsN: Gerrard, w.
COMPONENTS:

1. Methanamine (Methylamine):
[74-89-5]

2. Pyridine: CsHsN: [110-86-1]
or
Quinoline: C9H7N: [91-22-5]

VARIABLES: PREPARED BY:

Pressure C. L. Young

EXPERIMENTAL VALUES:

T/K P/mmHg

Mole fraction of methylamine
in liquid,

xCHaNH2

283.15 500
600
700
760

Pyridine: CsHsN:

0.667
0.800
0.933
1.013

[110-86-1]

0.308
0.372
0.444
0.488

283.15 100
200
300
400
500
600
700
760

Quinoline: C9H7N:

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013

[91-22-5]

0.060
0.120
0.181
0.243
0.302
0.362
0.421
0.456

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within O. 2K.
The apparatus and procedure are
described by Gerrard [1,2].

SOURCE AND PURI1Y OF MATERIALS:
1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/k = ~O.l: ox/x = ~3%

(estimated by compiler)

REFERENCES:

1. Gerrard, w.
J. AppZ. Chem. BioteahnoZ. 1972, 22
623-650.
2. Gerrard, W.
SoZubiZity of Gases and Liquids.
PZenum Press, New York. 1976.
Chapter 1.
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COMPONENTS:

Methanamine Solubilities

ORIGINAL MEASUREMENTS:

1. Methanamine (Methylamine); CHsN;
[74-89-5]

2. Nitrobenzene; Cs HsN02;
[98-95-3]

VARIABLES:

Pressure

EXPERIMENTAL VALUES:

Gerrard, W.

SoZubiZity of Gases and Liquids,

PZenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K

283.15

P/mmHg

100
200
300
400
500
600
700
760

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013

Mole fraction of methylamine
in liquid,

XCH3NH2

0.053
0.105
0.158
0.209
0.264
0.324
0.391
0.436

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of abosrbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

OT/K = ±0.1; ox/x= ±3%

(estimated by compiler)

REFERENCES:
1. Gerrard, w.
J. AppZ. Chem. BioteahnoZ.1972, 22
623-650.

2. Gerrard, w.
SoZubiZity of Gases and Liquids.
PZenum Press, New York. 1976.
Chapter 1.
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Methanamine Solubilities

ORIGINAL MEASUREMENTS:
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1. Methanamine (Methylamine); CHsN;
[74-89-5]

2. Benzenamine (Aniline); C6 H,N;
[62-53-3]

VARIABLES:

Pressure

Gerrard, w.
SoZubiZity of Gases and Liquids,

PZenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

EXPERIMENTAL VALUES:

T/K

283.15

P/mmHg

100
200
300
400
500
600
700
760

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013

Mole fraction of methylamine
in liquid,

XCH3NH2

0.153
0.269
0.363
0.436
0.496
0.551
0.604
0.634

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

SOURCE AND PURITY OF MATERIALS:

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

OT/K = ±O.l; ox/x = ±3%

(estimated by compiler)

REFERENCES:
1. Gerrard, W.
J. AppZ. Chem. BioteahnoZ. 1972, 22
623-650.
2. Gerrard, W.
SoZubiZity of Gases and Liquids.
PZenum Press, New York. 1976.
Chapter 1.
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COMPONENTS:

1. Methanamine (Methylamine); CHsN;

[74-89-5]

2. Benzonitrile; C7HsN; [100-47-0]

VARIABLES:

Pressure

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Gerrard, w.

SoZubiZity of Gases and Liquids,

PZenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K

283.15

P/mmHg

100
200
300
400
500
600
700
760

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013

Mole fraction of methylamine
in liquid,

XCH3NH2

0.075
0.140
0.204
0.273
0.341
0.411
0.497
0.516

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within o. 2K.
The apparatus and procedure are
described by Gerrard [1,2].

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ±.O.l;
(estimated by

ox/x = ±.3%
compiler)

REFERENCES:
1. Gerrard, w.
J. AppZ. Chem. BiotechnoZ.1972, 22
623-650. ----
2. Gerrard, w.
SoZubiZity of Gases and Liquids.
PZenum Press, New York. 1976.
Chapter 1.
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COMPONENTS:

1. Methanamine (Methylamine): CHsN;
[74-89-5]

2. I-Methyl-2-nitrobenzene
(a-nitrotoluene): C7H7N02:
[88-72-2]

VARIABLES:

Pressure

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Gerrard, W.

Solubility of Gases and Liquids,

Plenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K

283.15

P/mmHg

100
200
300
400
500
600
700
760

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013

Mole fraction of methylamine
in liquid,

XCH3NH2

0.050
0.105
0.158
0.205
0.257
0.311
0.367
0.408

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within O. 2K.
The apparatus and procedure are
described by Gerrard [1,2].

Y Vol 2l-!*

SOURCE AND PURITY OF MATERIALS;

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:
cT!K = ±O.l; ox/x = ±3%

(estimated by compiler)

REFERENCES:
1. Gerrard, w.
J. Appl. Chern. Bioteahnol. 1972, 22
623-650.
2. Gerrard, w.
Solubility of Gases and Liquids.
Plenum Press, New York. 1976.
Chapter 1.



122

COMPONENTS:

Methanamine Solubilities

ORIGINAL MEASUREMENTS:

1. Methanamine, (methylamine) i
CHsNi [74-ll9-5)

2. Benzenemethanamine, (Benzylamine)
C7HgNi [100-46-9)

VARIABLES:

Pressure

EXPERIMENTAL VALUES:

Gerrard, W.

SotubiZity of Gases and Liquids,

PZenum, 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/l<

283.1:i

P/mmHg

100
~OO

300
400
500
600
700
760

0.133
0.267
0.400
0.533
0.667
O.llOO
0.933
1.013

Mole fraction of methylamine
in liquid,

x CH 3 NH 2

0.084
0.156
0.224
0.289
0.355
0.419
0.482
0.520

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus abd procedure are
described by Gerrard [1,2].

SOURCE AND PURITY OF ~~TERIALS:

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

OT/K = ~O.li ox/x = ~3%

(estimated by compiler)

REFERENCES:
1. Gerrard, W.
J. Appt. Chem. BiotechnoZ. 1972, 22
623-650.
2. Gerrard, W.
Sotubitity of Gases and Liquids.
PZenum Press, New York. 1976.
Chapter 1.
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Methanamine Solubilities

ORIGINAL MEASUREMENTS:
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1. Methanamine (Methylamine); CHsN;
[74-89-5]

2. N~~ethylaniline (N-methyl­
benzenamine); C7 HgN;
[100-61-8]

VARIABLES:

Temperature, pressure

EXPERIMENTAL VALUES:

Gerrard, w.
Solubility of Gases and Liquids,

Plenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K

273.15

283.15

P/mmHg

100
200
300
400
500
600
700
760
100
200
300
400
500
600
700
760

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013
0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013

Mole fraction of methylamine
in liqUid,

XCH3NH2

0.175
0.309
0.421
0.509
0.588
0.666
0.742
0.788
0.126
0.226
0.312
0.384
0.447
0.507
0.564
0.596

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

SOURCE AND PURITY OF MATERIALS:

1. British Drug Houses or Cambrian
Gases sample.

2. purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = :to.l;

(estimated by

ox/x = ±.3%

compiler)

REFERENCES:
1. Gerrard, w.
J. Appl. Chern. Bioteahnol. 1972, 22
623-650.
2. Gerrard, w.
Solubility of Gases and Liquids.
Plenum Press, New York. 1976.
Chapter 1.
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COMPONENTS:

1. Methanamine (Methylamine); CHsN;
[74-89-5]

2. N-Ethylaniline (N-ethyl­
benzenamine); CeHllN;
[103-69-5]

VARIABLES:

Temperature, pressure

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Gerrard, w.
SotubiLity of Gases and Liquids,

PLenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K

273.15

283.15

P/mmHg

100
200
300
400
500
600
700
760
100
200
300
400
500
600
700
760

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013
0.133
0.267
0.400
0.533
0.667
0.800
0.933
1. 013

Mole fraction of methylamine
in liquid,

XCH3NH2

0.168
0.300
0.410
0.495
0.572
0.650
0.730
0.780
0.117
0.212
0.300
0.382
0.438
0.500
0.557
0.592

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

SOURCE AND PURITY OF MATERIALS:

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:
oT/K = ~O.l; ox/x =~3%

(estimated by compiler)

REFERENCES:
1. Gerrard, w.
J. AppL. Chern. BioteahnoL. 1972, 22
623-650.
2. Gerrard, w.
SoLubiLity of Gases and Liquids.
Ptenum Press, New York. 1976.
Chapter 1.
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COMPONENTS:

1. Methanamine (methylamine);
[74-89-5]

2. l-Octanamine (octylamine);
CeH19N; [111-86-4]

VARIABLES:

Pressure

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

CHsN; Gerrard, w.
Solubility of Gases and Liquids,

Plenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K P/mmHg P/10 5 pa

283.15 100 0.133
200 0.267
300 0.400
400 0.533
500 0.667
600 0.800
700 0.933
760 1.013

Mole fraction of methylamine
in liquid,

a:CH3NH2

0.066
0.130
0.196
0.259
0.325
0.390
0.455
0.493

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controller
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

SOURCE AND PURITY OF MATERIALS:
1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

aT/K = ±O.l; aa:/a: = ±3%

(estimated by compiler)

REFERENCES:
1. Gerrard, w.
J. Appl. Chern. Bioteahnol. 1972, 22
623-650.
2. Gerrard, w.
Solubility of Gases and Liquids.
Plenum Press, New York. 1976.
Chapter 1.
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COMPONENTS:

Methanamine Solubilities

ORIGINAL MEASUREMENTS:

1. Methanamine (Methylamine); CHsN;
[74-89-5]

2. N,N-Dimethylaniline
(N,N-dimethylbenzenamine);
CaHllN; [121-69-7]

VARIABLES:

Temperature, pressure

E1O'ERI MENTAL VALUES:

Gerrard, w.
SoLubiLity of Gases and Liquids,

PLenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K

273.15

283.15

P/mmHg

100
200
300
400
500
600
700
760
100
200
300
400
500
600
700
760

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013
0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013

Mole fraction of methylamine
in liquid,

XCH3NH2

0.076
0.149
0.223
0.302
0.389
0.488
0.600
0.672
0.050
0.102
0.153
0.205
0.256
0.309
0.366
0.404

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2).

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ±O.l; ox/x = ±3%

(estimated by compiler)

REFERENCES:
1. Gerrard, w.
J. AppL. Chern. BioteahnoL. 1972, 22
623-650.
2. Gerrard, w.
SoLubiLity of Gases and Liquids.
PLenum Press, New York. 1976.
Chapter 1.
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COMPONENTS:

1. Methanamine (Methylamine); CHsN;
[74-89-5]

2. N,N-Diethy1ani1ine
(N,N-diethy1benzenamine);
CloHlSN; [91-66-7]

VARIABLES:

Temperature, pressure

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Gerrard, W.

SoZubiZity of Gases and Liquids,

PZenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K

273.15

283.15

P/mmHg

100
200
300
400
500
600
700
760
100
200
300
400
500
600
700
760

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1. 013
0.133
0.267 '
0.400
0.533
0.667
0.800
0.933
1.013

Mole fraction of methylamine
in liquid,

xCH3NH2

0.073
0.144
0.215
0.290
0.376
0.476
0.584
0.655
0.044
0.088
0.130
0.174
0.217
0.263
0.316
0.360

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Amine was passed into a known weight
or pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

SOURCE AND PURITY OF MATERIALS:

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ~0.1; ox/x = ~3%

(estimated by compiler)

REFERENCES:

1. Gerrard, W.
J. AppZ. Chem. BioteahnoZ. 1972, 22
623-650.
2. Gerrard, W.
SoZubiZity of Gases and Liquids.
PZenum Press, Ne~ York. 1976.
Chapter 1.
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COMPONENTS:

Methanamine Solubilities

ORIGINAL MEASUREMENTS:

1. Methanamine, (methylamine);
CHsNi [74-89-5]

2. Chlorinated methanes

VARIABLES:

Temperature, ~ressure

EXPERIMENTAL VALUES:

Gerrard, w.
SoLubiLity of Gases and Liquids,

PLenum, 1976, Chapter 10.

PREPARED BY:

C.L. Young

T/K P/mmHg

Mole fraction of methylamine
in liquid,

xCH3NH2

Trichloromethane (chloroform) ; CHC1 3; [67-66-3]

273.15 760 1.013 0.778
283.15 700 0.933 0.614

760 1. 013 0.644

Tetrachloromethane (carbon tetrachloride) ; CC1 4 ; [56-23-5]

283.15 760 1.013 0.400

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manomete
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

SOURCE AND PURITY OF MATERIALS:

1. British Drug Houses or Cambrian
Gases sample.

2. purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ±O.l; ox/x = ±3%

(estimated by compiler)

REFERENCES:
1. Gerrard, W.
J. AppL. Chern. BioteahnoL. 1972, 22
623-650.
2. Gerrard, N.
SoLubiLity of Gases and Liquids.
PLenum Press, New York. 1976.
Chapter 1.
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Methanamine Solubilities

ORIGINAL MEASUREMENTS:

129

1. Methanamine, (methylamine);

CH5N; [74-89-5]

2. Tetrach10romethane (carbon

tetrachloride); CC1 4 ; [56-23-5]

VARIABLES:

Composition, temperature

Wolff, H.; WUrtz, R.

Ber. Bunsenges. Phys. Chem.

1968, 72, 101-109.

PREPARED BY:

P. G. T. Fogg

EXPERIMENTAL VALUES:

Variation of total vapor pressure/Torr with variation of
temperature and of mole fraction of CH5N in the liquid phase, x CH N

5
T/K

x CH N 253.15 273.15 293.155

0 10.0 33.0 90.5
0.0099 18.5 51.6 126.6
0.0250 30.6 79.4 181. 2
0.0511 48.1 121.0 265.2
0.0783 69.0 160.9 341. 4
0.1016 79.4 193.8 416.0
0.128 91.7 227.6 486.5
0.154 103.7 256.2 536.9
0.201 127.1 313.0 662.7
0.254 149.2 369.0 783.6
0.301 165.6 413.5 882.6
0.353 184.2 461. 3 991.4
0.401 199.9 503.1 1078.6
0.454 217.8 547.9 1179.9
0.502 232.4 587.0 1268.6
0.553 248.2 625.9 1347.3
0.605 264.1 667.2 1452.3

Cont.

AUXILtARY INFORHATlON

METHOD/APPARATUS/PROCEDURE:
Apparatus described previously was
used (1), (2). Liquid mixtures of
accurately known composition were

~~=~~~~~:~ ~~~~r~1~:~lt~e;dO~~28c.
The total vapor pressure was measurec
by a mercury manometer but contact
between vapor and mercury was avoidec
by using a sensitive quartz spiral
manometer as a null instrument with
pressure of vapor balanced against
that of carbon dioxide. Metal taps
were used so as to avoid contact
between vapor and tap grease.

The authors calculated activity
coefficients of each component from
the vapor pressure data by a method
described by Barker (3). Constants
for Redlich-Kister equations (4) were
evaluated and reported. The
compositions of the vapor phase were
also calculated by the authors.

SOURCE AND PURITY OF MATERIALS:
1. Prepared from commercial reinst

methylammonium chloride;
repeatedly fractionated until the
first and last fractions had vapor
pressures which differed by less
than the limits of error of the
pressure measurements (1).

2. Merck "Uvaso1".

ESTIMATED ERROR:

oT/K = ± 0.02 (estimated by authors)

RI:FERENCES:
1. Wolff, H.; H~pfner, A. Z. EZektro­

ahem. 1962, 66, 149.
2. Wolff,~ HBppe1, H.-E. Ber.

Bunsenges. Phys.Chem. 1966,70, 874
3. Barker, J.A. Aust. J. Chem. 1953,

6, 207. ----
4. RE3dlich, 0.; Kister, A.T. Ind. Eng

I"l.~_ 10AO 91":1.<1<;
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COMPONENTS:

Methanamine Solubilities

ORIGINAL MEASUREMENTS:

1. Hethanamine, (methylamine);

CH5N; [74-89-5]

2. Tetrachloromethane (carbon

tetrachloride); CC14 ; [56-23-5]

Wolff, H.; WUrtz, R.

Ber. Bunsenges. Phys. Chem.

1968, 72, 101-109.

VARIABLES: PREPARED BY;

Composition, temperature P. G. T. Fogg

EXPERIMENTAL VALUES: Cont.

T/K

XCH N 253.15 273.15 293.155

0.652 277.9 703.6 1533.6
0.700 292.6 743.2 1616.9
0.801 323.4 820.1 1795.0
0.900 357.0 903.9 1978.2
1 394.2 1001. 8 2191. 7

5760 Torr = 1 atm = 1.013 x 10 Pa

Constants for calculation of activity coefficients
from the Redlich-Kister equations given below

T/K A B C

253.15 0.650 -0.085 0.051
263.15 0.630 -0.071 0.027
273.15 0.587 -0.051 0.023

283.15 0.563 -0.036 0.025

293.15 0.524 - 0.030 0.025

In 11 A
2 2

4 Xl)
2

12
2= x 2 - B x 2 (1 - + C x 2 (1 - 8 Xl + Xl )

In 12 A
2 2 4 x 2 ) C 2 8 12 2= Xl + B Xl (1 - + Xl (1 - x 2 + x 2 )

where 11 =

12 =

Xl =
x 2 =

actiVity coefficient of methylamine

actiVity coefficient of carbon tetrachloride

mole fraction of methylamine in the liquid phase

mole fraction of carbon tetrachloride in the liquid
phase



COMPONENTS:

Methanamine Solubilities

ORIGINAL MEASUREMENTS:

131

1. Methanamine, (methylamine);
CH s l-l; l74-89-5]

2. Bromobenzene; C6HSBr;
[108-86-1]

VARIABLES:

Pressure

EXPERIMENTAL VALUES:

Gerrard, w.

SoZubiZity of Gases, and Liquids,

PZenum, 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/l<

L83.15

P/rnrnHg

100
:.WO
300
400
500
600
700
760

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013

Mole fraction of methylamine
in liquid,

x CH 3NH 2

0.055
0.105
0.158
0.212
0.270
0.333
0.404
0.454

AUXILIARY INFOR}~TION

METHOD/APPARATUS/PROCEDURE:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of abosrbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

SOURCE AND PURITY OF MATERIALS:

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ~O.l; ox/x = ~3%

(estimated by compiler)

REFERENCES:
1. Gerrard, W.
J. AppZ. Chern. BioteahnoZ. 1972, 22
623-650.
2. Gerrard, W.
SoZubiZity of Gases and Liquids.
PZenum Press, New York. 1976.
Chapter 1.
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COMPONENTS:

1. Methanamine (Methylamine); CHsN;
[74-89-5]

2. l-Bromo-3-methylbenzene
(m-bromotoluene); C7H7Br;
[95-46-5]

VARIABLES:

Pressure

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Gerrard, w.

SoZubiZity of Gases and Liquids,

PZenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K

283.15

P/mmHg

100
200
300
400
500
600
700
760

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013

Mole fraction of methylamine
in liquid,

XCH3NHz

0.044
0.089
0.136
0.185
0.235
0.288
0.350
0.395

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manomete
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

SOURCE AND PURITY OF MATERIALS:

1. British Drug Houses or cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ~0.1; ox/x = ~3%

(estimated by compiler)

REFERENCES:
1. Gerrard, w.
J. AppZ. Chem. BioteahnoZ.1972, 22
623-650
2. Gerrard, \'1.
SoZubiZity of Gases and Liquids,
PZenum P~ess, New Yo~k. 1976.
Chapter 1.
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COMPONENTS:

1. Methanamine (methylamine); CHsN;
[74-89-5]

2. l-Bromonaphthalene; CloH7 Br ;
[90-11-9]

VARIABLES:

Pressure

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Gerrard, w.

Solubility of Gases and Liquids,
Plenum, 1976,
Chapter~

PREPARED BY:

C. L. Young

T/K P/mmHg
Mole fraction of methylamine

in liquid,

XCH3NH2

283.15 100 0.133 0.048

200 0.267 0.095

300 0.400 0.144

400 0.533 0.191

500 0.667 0.242

600 0.800 0.295

700 O~. 933 0.356

760 L013 0.397

AUXI LIARY INFORHATlON

METHOD APPARATUS/PROCEDURE: SOURCE AND PURl TY OF NA'! ERI ALS :

2. Purified and attested by
conventional procedures.

1. British Drug Houses or Cambrian
Gases sample.

Amine was passed into a known weight

of pure liquid in a bubbler tube at

a total pressure measured by a

manometer assembly. The amount of

absorbed gas was estimated by

weighing. The temperature was

manually controlled to within 0.2K.

The apparatus and procedure are

described by Gerrard (1,2).
ESTIMATED ERROR:

eT/K = ±O.l;

(estimated by

ex/x = ±3%

compiler) .

REFERENCES:
1. Gerrard, w.

J. Appl. Chern. Bioteahnol.
1972, 22, 623-650.

2. Gerrard, w.
Solubility of Gases and Liquids,
Plenum Press, New York. 1976,
Chapter 1.



134 Methanamine Solubilities

COMPONENTS:

1. Methanamine (Methylamine); CHsN;
[74-89-5]

2. 2,2,2-Trichloroethanol,
(1,1,1-trichloro-2-hydroxy­
ethane); C2H3C130;

[115-20-8]

VARIABLES:

Temperature, pressure

ORIGINAL MEASUREMENTS:
Gerrard, w.
SoZubiZity of Gases and Liquids.

PZenurn 1976, Chapter 10.

PREPARED BY:

C. L. Young

EXPERIMENTAL VALUES:

T/K

273.15

278.15

283.15

293.15

P/mmHg P/10sPa

100 0.133
200 0.267
300 0.400
400 0.533
500 0.667
600 0.800
700 0.933
760 1.013
700 0.933
760 1.013
100 0.133
200 0.267
300 0.400
400 0.533
500 0.667
600 0.800
700 0.933
760 1.013
100 0.133
200 0.267
300 0.400
400 0.533
500 0.667
600 0.800
700 0.933
760 1.013

Mole fraction of methylamine
in liquid,

xCH3NH2

0.524
0.581
0.628
0.676
0.722
0.766
0.815
0.848
0.760
0.781
0.494
0.552
0.588
0.624
0.655
0.683
0.710
0.723
0.464
0.515
0.548
0.576
0.600
0.622
0.642
0.653

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of abosrbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

1. British Drug Houses or cambrian
Gases sample.

2. purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ~O.l;

(estimated by

ox/x = ~3%

compiler)

REFERENCES:
1. Gerrard, w.
J. AppZ. Chern. BioteahnoZ. 1972, 22
623-650.
2. Gerrard, w.
SoZubiZity of Gases and Liquids.
PZenurn Press. New York. 1976.
Chapter 1.



COMPONENTS:

N·Methylmethanamine Solubilities

ORIGINAL MEASUREMENTS:

135

1. N-Methy1methanamine,

(dimethy1amine): C2H7N: [124-40-3]

2. Hexane: C6H14 : [110-54-3]

VARIABLES:

Composition, temperature

EXPERIMENTAL VALUES:

Wolff, H.; HBppe1, H.-E.

Ber. Bunsenges. Phys. Chem.

1966, 70,874-883.

PREPARED BY:

P. G. T. Fogg

Variation of the total vapor pressure/Torr with variation of
temperature and of mole fraction of C2H7N in the liquid phase, Xc H N

2 7

T/K

X 223.15 233.15 253.15 273.15 293.15C2H7N

0 2.2 3.8 14.3 45.4 121. 0
0.0126 3.6 6.8 23.7 66.0 159.8
0.0315 5.9 11.2 36.0 92.2 198.7
0.0498 7.7 14.8 45.7 110.0 239.7
0.0714 9.7 18.2 53.8 131. 9 282.3
0.0860 10.3 20.3 59.8 147.3 314.0
0.1005 11.7 22.5 65.9 161. 3 341.2
0.142 14.2 26.4 ' 80.0 191.4 402.3
0.196 16.5 31.4 96.2 234.7 497.2
0.214 17.3 32.8 102.3 247.5 525.2
0.262 18.4 36.1 114.8 278.3 590.4
0.325 20.0 39.6 124.8 315.0 682.3
0.375 21.1 41.7 133.9 340.8 739.6
0.450 22.6 44.6 144.2 373.0 818.2
0.512 23.5 46.4 152.3 397.3 879.5
0.587 24.5 48.9 160.0 424.4 948.9
0.643 25.2 50.3 166.7 443.7 992.0

Cont.

AUXILIARY INFORNATION

METHOD/APPARATUS/PROCEDURE:

Apparatus described previously was
used (I). Liquid mixtures of
accurately known composition were
introduced into a cell held in 8
thermostat controlled to ± 0.02 C.
The total vapor pressures were
measured by a mercury manometer.

The authors calculated activity
coefficients of each component from
the vapor pressure data by a method
described by Barker (2). Constants
for Redlich-Kister equations (3) for
activity coefficients were evaluated
and reported. The compositions of
the vapor phase were also calculated
by the authors.

SOURCE AND PURI1~ OF ~~TERIALS:

1. Vacuum distilled; purity checked
by i.r. spectrometry.

2. Supplied by FLUKA: purity 99.96
mol %.

ESTIMATED ERROR:

OT/K = ± 0.02 (estimated by authors)

ReFERENCES:
1. Wolff, H.; HBpfner, A. Z. EZektro­

ahem. 1962, 66, 149.
2. Barker~A. Aust. J. Chem. 1953,

6, 207. ----
3. Redlich, 0.: Kister, A.T. Ind. Eng.

Chem. 1948, 21, 345.
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COMPONENTS:

N-Methylmethanamine Solubilities

ORIGINAL MEASUREMENTS:

1. N-Methy1methanamine,

(dimethy1amine); C2H7N; [124-40-3]

2. Hexane; C6H14 ; [110-54-3]

VARIABLES:

Composition, temperature

EXPERIMENTAL VALUES: Cont.

Wolff, H.; HBppe1, H.-E.

Ber. Bunsenges. Phys. Chern.

1966, 70, 874-883.

PREPARED BY:

P. G. T. Fogg

T/K

x 223.15 233.15 253.15 273.15 293.15C2H7N

0.692 25.7 51.8 171.0 458.5 1030.9
0.760 26.3 52.7 178.3 478.0 1083.1
0.830 27.0 54.3 184.8 494.7 1120.5
0.867 27.4 55.3 188.5 506.5 1156.1
0.932 28.2 57.5 197.0 528.5 1201. 6
0.956 28.6 58.6 201. 0 537.8 1222.7
1 29.0 60.6 206.5 562.9 1271.5

760 Torr = latm = 1. 013 x 105 Pa

Constants for calculation of activity coefficients from the
Redlich-Kister equations given below

T/K A B C

223.15 1. 496 0.149 0.216
233.15 1. 385 0.065 0.159
243.15 1. 304 0.061 0.118
253.15 1.192 0.069 0.111
263.15 1. 092 0.122 0.111
273.15 0.965 0.082 0.096
283.15 0.901 0.116 0.086
293.15 0.811 0.133 0.103

In

'
1 A

2 2
4 Xl)

2 8 Xl + 12 2= x 2 - B x 2 (1 - + C x 2 (1 - Xl )

In

'
2 A

2 2 x
2

)
2

8 + 12 2= Xl + B Xl (1 - 4 + C Xl (1 - x 2 x 2 )

where 11 = activity coefficient of dimethy1amine
12 = activity coefficient of hexane
Xl = mole fraction of dimethylamine in the liquid phase
x 2 = mole fraction of hexane in the liquid phase.

Note: The authors, in a later paper (4), reported vapor pressure
measurements on the same system which they considered to be more
precise than measurements reported in this paper.
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N-Methylmethanamine Solubilities

ORIGINAL MEASUREMENTS:

137

1. N-Methy1methanamine,
(dimethy1amine); C2H7N;
[124-40-3]

VARIABLES:

Composition, temperature

Wolff, H.; WUrtz, R.

J. Phys. Chern.

1970, 74, 1600-1606.

PREPARED BY:

P. G. T. Fogg

EXPERIMENTAL VALUES:

Variation of the total vapor pressure/Torr with variation of
temperature and of mole fraction of C2H7N in the liquid phase, x C2H7N

T/K

x 223.15 233.15 243.15 253.15 263.15 273.15 283.15 293.15C2H7N

0 2.2 3.8 7.7 14.3 26.7 45.5 75.6 121.3
0.0206 4.7 9.0 15.9 27.4 45.6 73.3 113.5 171.6
0.0706 10.4 19.1 33.4 55.2 87.5 133.5 198.2 285.9
0.1014 12.8 23.2 41.5 68.7 108.4 164.9 243.1 347.7
0.1508 15.3 29.1 51.8 86.1 136.1 206.5 303.5 428.8
0.2008 17.3 33.2 59.9 98.8 160.8 245.3 360.7 512.4
0.2707 19.6 37.6 68.6 116.5 187.7 289.1 428.3 612.0
0.2720 19.6 37.7 68.8 117.2 188.3 290.1 430.4 615.0
0.4031 21.9 43.2 79.6 137.7 224.9 350.4 522.7 750.0
0.6022 24.3 49.4 92.1 162.1 268.2 424.7 644.0 939.9
0.7157 25.7 52.4 98.8 174.2 289.4 461.5 704.0 1031.1
1.0 30.3 61.7 117.4 208.9 349.8 560.7 862.4 1276.9

760 Torr = 1atm = 1.013 x 10 5 Pa

AUXI LIARY INFORHATION

METHODfAPPARATUS/PROCEDURE:
Apparatus described previously was
used (1). Liquid mixtures of
accurately known composition were
introduced into a cell held in g
thermostat controlled to ± 0.02 C.
The total vapor pressure was measured
by a mercury manometer.

The authors considered that these
measurements were more precise than
measurements on the same system which
they had reported in an earlier paper
(2) •

The authors calculated activity
coefficients of ~ach component from
the vapor pressure data by a method
described by Barker"(31. Constants
for Redlich-Kister equations (4) for
activity coefficients were evaluated
and reported.

SOURCE AND PURITY OF MA11:RIALS:

1. Prepared from dimethy1ammonium
chloride; repeatedly fractionated
until first and last fractions had
vapor pressures within 0.2 Torr.

2. Research grade from Phillips
Petroleum Co., Bartlesville,
Oklahoma.

eSTIMATED ERROR:

oT/K = ± 0.02 (estimated by authors)

RJ:FERENCES:
1. Wolff, H.; Hepfner, A. Z. Elekt~o­

ahern. 1962, 66, 149.
2. Wo1ff,~ Hepfner, A. Be~. Bunsen

ges. Phys. Chern. 1966, 70, 874.
3. Barker, J.A. Aust~ Chern. 1953,

6, 207. '--
4. Redlich, 0.; Kister, A.T. Ind. Eng

Chern. 1948, 21, 345.



138

COMPONENTS;

N-Methyimethanamine Solubilities

ORIGINAL MEASUREMENTS:

1. N-Hethylmethanamine,
(dimethylamine); C2H7N;
[ 124-40-3]

2. Hexane; C6H14 ; [110-54-3]

Wolff, H.; WUrtz, R.

J. Phys. Chern.

1970, 74, 1600-1606.

EXPERIMENTAL VALUES:

Constants for calculation of activity coefficients from the
Redlich-Kister equations given below

T/K A B C

223.15 1. 474 -0.059 0.076
233.15 1. 404 +0.002 0.124
243.15 1. 294 +0.002 0.089
253.15 1.187 +0.027 0.086
263.15 1. 085 +0.035 0.055
273.15 0.989 +0.048 0.057
283.15 0.892 +0.045 0.050
293.15 0.794 +0.042 0.048

In 11 2 2
4 xl)

2
12

2= A x 2 - B x 2 {I - + C x 2 (I - 8 xl + xl )
2 2

4 x
2

) 2 + 12 2
In 12 = A xl + B xl {I - + C xl (I - 8 x 2 x 2 )

where 11 = activity coefficient of dimethylamine

12 = activity coefficient of hexane

xl = mole fraction of dimethylamine in the liquid phase

x 2 = mole fraction of hexane in the liquid phase.
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COMPONENTS:

1. N-Methylmethanamine,
(dimethylamine); C~H7N;
[124-40-3]

~. Decane; C1o H22 ; [124-18-5]

VARIABLES:

Tem~erature, pressure

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Gerrard, w.
SoZubiZity of Gases and Liquids,

PZenum, 1976, Chapter 10.

PREPARED BY:

C.L. Young

'r/K

283.15

288.15
293.15

~98.l5

P/mmHg

100
200
300
400
500
600
700
760
760
100
200
300
400
500
600
700
760
760

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013
1.013
0.133
0.267
0.400
0.:>33
0.667
0.800
0.933
1.013
1.013

Mole fraction of dimethylamine
in liquid,
x (CH 3 ) 2NH

0.068
0.140
0.235
0.338
0.456
0.598
0.755
0.840
0.665
0.065
0.110
0.168
0.225
0.288
0.352
0.436
0.501
0.390

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometeI
assembly. The amount of abosrbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

SOURCE AND PURITY OF MATERIALS:

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ±O.l; ox/x = ±3%

(estimated by compiler)

REFERENCES:
1. Gerrard, w.
J. AppZ. Chem. BioteahnoZ. 1972, 22
623-650.
2. Gerrard, w.
SoZubiZity Of Gases and Liquids.
PZenum Press, New York. 1976.
Chapter 1.
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COMPONENTS:

N·Methylmethanamine Solubilities

ORIGINAL MEASUREMENTS:

1. N-Methylmethanamine,
(dimethylamine); C2 H7N;
[124-40-3]

2. Aromatic hydrocarbons

VARIABLES:

Temperature, pressure

Gerrard, w.

SoZubiZity of Gases and Liquids,

PZenum, 1976, Chapter 10.

PREPARED BY:

C. L. Young

EXPERIMENTAL VALUES:

T/K P/mmHg

Mole fraction of dimethylamine
in liquid,

x(CH 3 ) 2 NH

Methylbenzene (toluene);

1,3-Dimethylbenzene (m-xylene);

293.15

293.15

283.15

293.15

760

760

100
;wo
300
400
500
600
700
760
400
500
600
700
760

Benzene; C6 H6 ; [71-43-2]

1.013

1.013

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013
0.533
0.667
0.800
0.933
1.013

AUXILIARY INFORMATION

0.541

[108-88-3]

0.580

[108-38-3]

0.070
0.157
0.262
0.382
0.517
0.651
0.790
0.862
0.260
0.336
0.415
0.504
0.564

METHOD/APPARATUS/PROCEDURE:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
asserr.bly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within o. 2K.
The apparatus and procedure are
described by Gerrard [1,2].

SOURCE AND PURITY OF MATERIALS:

1. British Drug Houses or Cambrian
Gases sample.

2. purified and attested by
conventional procedures.

ESTIMATED ERROR:

OT/K = ±O.l; ox/x = ±3%

(estimated by compiler)

REFERENCES:
1. Gerrard, w.
J. AppZ. Chern. BioteahnoZ. 1972, 22
623-650.
2. Gerrard, w.
SoZubiZity of Gases and Liquids.
PZenum Press, New York. 1976.
Chapter 1.
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COMPONENTS:

1. N-Methylmethanamine (dimethyl­
amine); C2H7N; [124-40-3]

2. 1,3,5-Trimethylbenzene
(mesitylene); C9 H12;
[108-67-8]

VARIABLES:

Pressure

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Gerrard, w.

Solubility of Gases and Liquids,

Plenum, 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K

293.15

P/mmHg

100
200
300
400
500
6UO
700
760

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013

Mole fraction of dimethylamine
in liquid,

x(CH 3 )2 NH

0.060
0.124
0.188
0.255
0.327
0.404
0.492
0.549

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

SOURCE AND PURITY OF MATERIALS:
1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ±O.l; oxlx = ±3%

(estimated by compiler)

REFERENCES:
1. Gerrard, w.
J. Appl. Chern. Biotechnol. 1972, 22
623-650.
2. Gerrard, w.
Solubility of Gases and Liquids.
Plenum Press, New York. 1976.
Chapter 1.
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COMPONENTS:

N-Methylmethanamine Solubilities

ORIGINAL MEASUREMENTS:

1. N-Methylmethanamine,
(Oimethylamine);C2H7N;
[124-40-3]

2. Methanol; CH
4
0; [67-56-1]

VARIABLES:

Temperature, pressure

EXPERIMENTAL VALUES:

Niepel, W.; Novak, J.P.; Matous, J.;
Sobr, J.

Chern. Zvesti

1972, 26 (1), 44-48.

PREPARED BY:

P. G. T. Fogg

T!K

293.2

298.2

303.2

313.2

METHOD/APPARATUS/PROCEDURE:

Ptotal!Torr Pc H N!Torr* x
2 7 C2H7N

744.5 734 0.669
786.5 778 0.6945
836.5 829 0.7205
889.5 883 0.7485
740 721 0.597
766 748 0.616
790 772 0.6285
813 797 0.640
835 820 0.6455
840 825 0.646
862 848 0.655
884 870 0.660
744.5 712 0.542
788.5 758 . 0.5565
836.5 808 0.572
748 671 0.4505
791 718 0.4655
841. 5 774 0.4845
891 830 0.5065

Cont.

AUXILIARY INFORHATION

SOURCE AND PURITY OF ~~TERIALS:

Oimethylarnine from a cylinder was
bubbled through the solvent in three
thermostatted glass vessels in series
The total pressure above each vessel
was measured. The absorption of
dimethylamine was estimated by
reacting weighed samples of solutions
with standard sulphuric acid and
back-titrating with standard ·sodium
hydroxide solution.

The authors gave equations to
calculate activity coefficients of
dimethylamine and of methanol which
were derived from the experimental
data.

1. Obtained from a cylinder supplied
by FLUKA A.G.; at least 97% pure
with methylamine and trimethyl­
amine as impurities.

2. Supplied by Lachema, Brno;
distilled through a 60
theoretical plate column;
density (25 0 C) 0.7866; no (25 0 C)
1. 3266.

ESTIMATED ERROR:

REFERENCES:

1. Wichterle, I.; Linek, J.

Antoine Vapor Pressure Constants
of Pure Compounds,

Academia, Prague. 1971.
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N-Methylmethanamine Solubilities

ORIGINAL MEASUREMENTS:
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1. N-Methylmethanamine,
(dimethylamine) ;C2H7N;
[124-40-3]

2. Methanol; CH40; [67-56-1]

Niepel, W.; Novak, J.P.; Matous, J.;
Sobr, J.

Chern. Zvesti

1972, 26, 44-48.

EXPERIMENTAL VALUES: Cont.

* The partial pressure of dimethylamine was calculated by the compiler by
subtracting the partial pressure of the solvent from the total pressure.
The compiler assumed that the partial pressure of methanol was equal, in
each case, to the product of the vapor pressure of pure methanol, the
mole fraction of methanol in the solution and the activity coefficient
of methanol as calcUlated from the equation given. The vapor pressure
of pure methanol was calculated by the compiler from an Antoine type
equation using constants from other work (ref. (1» quoted in the paper.
(The compiler noted an error in a sign in the Antoine equation given.)

The authors gave the following equations for activity coefficients:

10910 f l
2 [-0.9829 0.25 (3 xl - x

2
)]= x 2 +

10910 f 2 = 2 [-0.9829 + 0.25 (xl - 3 x
2
)]xl

= activity coefficient of dimethylamine

= activity coefficient of methanol
= mole fraction of dimethylamine in the liquid phase

= mole fraction of methanol in the liquid phase
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COMPONENTS:

N-Methylmethanamine Solubilities

ORIGINAL MEASUREMENTS:

1. N-Methylmethanamine , (Oimethyl­
amine); C2H7N; [124-40-3]

2. Ethanol, C
2

H60; [64-17-5]

VARIABLES:

Temperature, pressure

Niepel, W.; Novak, J.P.; Matous, J.;
Sobr, J.

Chern. Zvesti
1972, 26 (1), 44-48.

PREPARED BY:

P. G. T. Fogg

EXPERIMENTAL VALUES:

T/K p total/Torr Pc H N/Torr* x
2 7

C2H7N

293.2 744 737 0.659
789 783 0.6835
840 835 0.7145
890 885 0.7415

298.2 748 735 0.5865
789.5 777 0.604
844.5 834 0.6305
902.5 893 0.6575

303.2 748.5 727 0.534
789 769 0.547
841 822 0.5665
894 876 0.5815

313.2 747 693 0.420
787.5 736 0.4335
842.5 795 0.4545
889.5 844 0.4705

AUXILIARY INFORNATION

METHOD/APPARATUS/PROCEDURE:

Oimethylamine from a cylinder was
bubbled through the solvent in three
thermostatted glass vessels in series
The total pressure above each vessel
was measured. The absorption of
dimethylamine was estimated by
reacting weighed samples of solutions
with standard sulphuric acid and
back-titrating with standard sodium
hydroxide solution.

The authors gave equations to
calculate activity coefficients of
dimethylamine and of ethanol which
were derived from the experimental
data.

SOURCE AND PURITY or HATERIALS:

1. Obtained from a cylinder supplied
by FLUKA A.G.; at least 97% pure
with methylamine and trimethyl­
amine as impurities.

2. Prepared from commercial ethanol
by azeotropic distillation with
excess benzene; density (250 C)
0.7854; nO (25 0 C) 1. 3590.

ESTIMATED ERROR:

REFERENCES:

1. Wichterle, T. ; Linek, J. Antoine
Vapor Pressure Constants of Pure
Compounds, Academia, Prague. ~.
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N-Methylmethanamine Solubilities

ORIGINAL MEASUREMENTS:
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1. N-Methylmethan?mine
(dimethylamine); C2H7N;
[124-40-3]

2. Ethanol; C2H60; [64-17-5]

EXPERIMENTAL VALUES:

Niepel, W.; Novak, J.P.; Matous, J.;
Sobr, J.

Chem. Zvesti

1972, 26, 44-48.

* The partial pressure of dimethylamine was calculated by the compiler by
subtracting the partial pressure of the solvent from the total pressure.
The compiler assumed that the partial pressure of ethanol was equal, in
each case, to the product of the vapor pressure of pure ethanol, the
mole fraction of ethanol in the solution and the activity coefficient of
ethanol as calculated from the equations given. The vapor pressure of
pure ethanol was calculated from an Antoine type equation using constants
from other work (ref. (1)) quoted in the paper. (The compiler noted an
error in a sign in the Antoine equation given.)

The authors gave the following equations for activity coefficients:

10910 11 = 2 [-0.6691 + 0.13 (3 Xl - x
2
)]x 2

10910 1 2
2 [-0.6691 + 0.13 (xl - 3 x

2
)]= Xl

where 11 = activity coefficient of dimethylamine

12 = activity coefficient of ethanol

Xl = mole fraction of dimethylamine in the liquid phase
x 2 = mole fraction of ethanol in the liquid phase

Y Vol 21-F
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COMPONENTS:

N·Methylmethanamine Solubilities

ORIGINAL MEASUREMENTS:

1. N-Methylmethanamine,
(Oimethylamine);C2H7N;
[124-40-3J

2. I-Propanol; C3H80; [71-23-8)

VARIABLES:

Temperature, pressure

EXPERIMENTAL VALUES:

Niepel, W.; Novak, J.P.; Matous, J.;
Sobr, J.

Chern. Zvesti

1972, 26, 44-48.

PREPARED BY:

P. G. T. Fogg

T!K Ptotal!Torr
Pc H N!Torr* x

2 7 C2H7N

293.2 744 742 0.6845
796 794 0.712
845 844 0.742
897 896 . 0.767

298.2 742 738 0.6045
787 783 0.628
839 836 0.652
891 888 0.6765

303.2 746 739 0.551
796 790 0.575
841 835 0.595
893 888 0.614

313.2 745 726 0.4475
750 731 0.451
795 778 0.4745
845 829 0.4945
895 880 0.510

760 Torr = 1 atm = 1.013 x 105 Pa

Cont.

AUXI LIARY LNFORNATlON

METHOD/APPARATUS/PROCEDURE:

Oimethylamine from a cylinder was
bubbled through the solvent in three
thermostatted glass vessels in series
The total pressure above each vessel
was measured. The absorption of
dimethylamine was estimated by
reacting weighed samples of solutions
with standard sUlphuric acid and
back-titrating with standard sodium
hydroxide solution.

The authors gave equations to
calculate activity coefficients of
dimethylamine and of propanol which
were derived from the experimental
data.

SOURCE AND PURITY OF ~~TERIALS:

1. Obtained from a cylinder supplied
by FLUKA A.G.; at least 97% pure
with methylamine and trimethyl­
amine as impurities.

2. Supplied by Lachema, Brno;
distilled through a 60 theoretical
plate column; density (2S oC)
0.8035; no (25 0 C) 1.3266.

ESTIMATED ERROR:

REFERENCES;

1. Wichterle, I.; Linek, J.

Antoine Vapor Pressure Constants
of Pure Compounds,

Academia, Prague, 1971.
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N-Methylmethanamine Solubilities

ORIGINAL MEASUREMENTS:
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1. N-Methylmethanamine,
(dimethylarnine) C2H7N;
[124-40-3)

2. I-Propanol; C3H80; [71-23-8]

Niepel, W.; Novak, J.P.; Matous, J.;
Sobr, J.

Chern. Zvesti

1972, 26, 44-48.

EXPERIMENTAL VALUES: Cont.

* The partial pressure of dimethylamine was calculated by the compiler by
subtracting the partial pressure of the solvent from the total pressure.
The compiler assumed that the partial pressure of methanol was equal, in
each case, to the product of the vapor pressure of pure propanol, the
mole fraction of propanol in the solution and the activity coefficient
of propanol as calculated from the equations given. The vapor pressure
of pure propanol was calculated by the compiler from an Antoine type
equation using constants from other work (1) quoted in the paper.

The authors gave the following equations for activity coefficients:

lOglO 11
2 [-0.7397 + 0.05 (3 Xl - x 2 )]= x 2

loglO 12
2 [-0.7397 + 0.05 (Xl - 3 x

2
)]= Xl

= activity coefficient of dimethylamine

= activity coefficient of I-propanol

= mole fraction of dimethylamine in the liquid phase

= mole fraction of I-propanol in the liquid phase
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COMPONENTS:

N-Methylmethanamine Solubilities

ORIGINAL MEASUREMENTS:

1. N-Methylmethanamine,1 (dimethyl­
amine): C2 H7N: [124-40-3]

2. 1-0ctanol: CaHlaO: [111-87-5]
or

I-Butanol: C~HIOO: [71-36-3]

VARIABLES:

Temperature, pressure

EXPERIMENTAL VALUES:

Gerrard, N.

SoZubiZity of Gases and Liquids,

PZenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K

293.15

283.15

293.15

P/mmHg

760

100
200
300
400
500
600
700
760
100
200
300
400
500
600
700
760

I-butanol

1.013

l-octanol

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013
0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013

Mole fraction of dimethylamine
in liquid,

x(CH 3 )2 NH

0.709

0.332
0.442
0.530
0.616
0.696
0.775
0.848
0.894
0.261
0.371
0.455
0.520
0.575
0.634
0.686
0.719

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ±0.1: ox/x = ±3%
(estimated by compiler)

REFERENCES:
1. Gerrard, W.
J. AppZ. Chem. BioteahnoZ. 1972, 22
623-650.
2. Gerrard, W.
SoZubiZity of Gases and Liquids.
PZenum Press, New York. 1976.
Chapter 1.



N·Methylmethanamine Solubilities

COMPONENTS: ORIGINAL MEASUREMENTS:

1. N-Methylmethanamine Gerrard, w.
(dimethylamine); C2H7N;
[124-40-3] Solubility of Gases and Liquids,

2. 1,2-Ethanediol (Ethylene glycol); Plenum 1976, Chapter 10.
C2H602; [107-21-1]

VARIABLES: PREPARED BY:

Pressure C. L. Young

EXPERIMENTAL VALUES:

149

T/K

293.15

P/mmHg

100
200
300
400
500
600
700
760

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013

Mole fraction of dimethylamine
in liquid,

X(CH3)2NH

0.267
0.382
0.455
0.524
0.584
0.637
0.685
0.719

AUXILIARY INFORMATION ..

METHOD/APPARATUS/PROCEDURE:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

SOURCE AND PURITY OF MATERIALS:

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:
oT/K = ±.O.l;

(estimated by

ox/x = ±.3%

compiler)

REFERENCES:
1. Gerrard, w.
J. Appl. Chern. Bioteohnol. 1972, 22
623-650.
2. Gerrard, w.
Solubility of Gases and Liquids.
Plenum Press, New York. 1976.
Chapter 1.
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COMPONENTS:

1. N-Methylmethanamine
(dimethylamine); C2 H7 N;
[124-40-3]

2. 1,2,3-Propanetriol (Glycerol);
CaHeOa; [56-81-5]

VARIABLES:

Pressure

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Gerrard, w.
Solubility of Gases and Liquids,

Plenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K

293.15

P/mmHg

100
200
300
400
500
600
700
760

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013

Mole fraction of dimethylamine
in liquid,
x (CHa) 2 NH

0.300
0.430
0.520
0.584
0.636
0.690
0.736
0.759

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of abosrbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

SOURCE AND PURITY OF MATERIALS:

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ±O.l; ox/x = ±3%

(estimated by compiler)

REFERENCES:
1. Gerrard, w.
J. Appl. Chern. Biotechnol. 1972, 22
623-650.
2. Gerrard, w.
Solubility of Gases and Liquids.
Plenum Press, New York. 1976.
Chapter 1.
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N·Methylmethanamine Solubilities

ORIGINAL MEASUREMENTS:
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1. N-Methylmethanamine,
(dimethylamine); C2H7N;
[124-40-3]

2. 1,2,3-Propanetriol (glycerol);
C3HS0 3 ; [56-81-5]

VARIABLES:

EXPERIMENTAL VALUES:

Copley, M.J.; Ginsberg, E.;
Zellhoefer, G.F.; Marvel, C.S.

J. Ame~. Chem. Boa.

1941, 63, 254-256.

PREPARED BY:

P. G. T. Fogg

T/K

305.4

Pc H N/mmHg*
2 7

691

Mole fraction
:x:C2H7N

0.572

760 mmHg = 1 atm = 1.013 x 105 Pa.

* The pressure of dimethylamine was said by the authors to correspond to
its vapor pressure at 4.50 C. The magnitude of this pressure has been
estimated by the compiler from vapor pressure data given in ref. (1).

AlIXI LlARY rNFORHATlON

METHOD/APPARATUS/PROCEDURE:

The absorption apparatus was
developed for studies of refrigerat­
ion systems (ref. (2» and consisted
of a copper drum, 4 x 12 cm, fitted
with a needle valve and two-way
outlet with one outlet connected to
a manometer. The drum was evacuated
to a pressure of 1 mmHg and about
40 cm 3 of solvent drawn into this
drum which was then reweighed and
immersed in a water bath at 32.2oC.
The drum was agitated and gaseous
dimethylamine allowed to flow slowly
into it. The final pressure in the
drum corresponded to the vapor
pressure of dimethylamine at 4.5 0 C.
The magnitude of this pressure was
not stated by the authors. The drum
and contents were weighed again to
find the weight of gas which had been
absorbed.

SOURCI: AND PURITY OF MATERIALS:

The authors stated that the
materials used were all purified
carefUlly by chemical means and
fractional distillation where
feasible.

ESTIMATED ERROR:

RI:FERENCES:

1. Dreisbach, R.R. PhysiaaZ
Prope~ties of ChemiaaZ Compounds
Vol. 2, A.C.S., Washington. 1959.

2. Zellhoefer, G.F. Ind. Eng. Chem.
1937, 29, 54S.
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COMPONENTS:

N·Methylmethanamine Solubilities

ORIGINAL MEASUREMENTS:

1. N-Methy1methanamine
(dimethy1amine) I C2H7Nl
[124-40-3]

2. 1,4-Dioxanel C4Ha0 2 1 [123-91-1]

VARIABLES:

EXPERIMENTAL VALUES:

Gerrard, w.

SoZubiZity of Gases and Liquids,

PZenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K

293.15

P/mmHg

760 1. 013

Mole fraction of dimethy1amine
in liquid,

X(CH3)2NH

0.549

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ±0.11 ox/x = ±3%

(estimated by compiler)

REFERENCES:
1. Gerrard, w.
J. AppZ. Chem. BioteahnoZ. 1972, 22
623-650.
2. Gerrard, w.
SoZubiZity of Gases and Liquids.
~Zenum Press, New York. 1976.
Chapter 1.
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COMPONENTS:
1. N-Methylmethanamine

(dimethylamine) 1 C2H7Nl
[124-40-3]

2. Benzenemethanol (Benzyl alcohol) 1
C7HaOl [100-51-6]

VARIABLES:

Temperature, pressure

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Gerrard, w.
So~ubi~ity of Gases and Liquids,

P~enum 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K

283.15

288.15
293.15

P/rnrnHg

100
200
300
400
500
600
700
760
760
100
200
300
400
500
600
700
760

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013
1.013
0.133
0.267
0.400
0.533
0.667
0.800
0.933
1. 013

Mole fraction of dimethylamine
in liquid,
X( CH 3)2NH

0.388
0.486
0.558
0.625
0.696
0.760
0.830
0.875
0.783
0.340
0.422
0.480
0.536
0.587
0.631
0.675
0.705

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

Y Vol 21-r*

SOURCE AND PURITY OF MATERIALS:
1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ~0.11 ox/x = ~3%

(estimated by compiler)

REFERENCES:
1. Gerrard, w.
J. App~. Chem. Bioteahno~. 1972, 22
623-650.
2. Gerrard, w.
So~ubi~ity of Gases and Liquids.
P~enum PFess, New YOFk. 1976.
Chapter 1.
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COMPONENTS:

1. N-Methylmethanamine (dimethyl­
amine) 1 CZH7Nl
[124-40-3]

2. l-Phenylethanone (methyl phenyl
ketone); CeHeO; [98-86-2]

VARIABLES:

Pressure

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Gerrard, w.
SoZubiZity of Gases and Liquids,

PZenurn 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K

293.15

P/rnrnHg

100
200
300
400
500
600
700
760

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013

Mole fraction of dimethylamine
in liquid,
x (CH3) zNH

0.068
0.135
0.204
0.276
0.344
0.418
0.500
0.559

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of abosrbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

SOURCE AND PURITY OF MATERIALS:

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ~0.11 ox/x = ~3%

(estimated by compiler)

REFERENCES:
1. Gerrard, w.
J. AppZ. Chern. BioteahnoZ. 1972, 22
623-650.
2. Gerrard, w.
SoZubiZity of Gases and Liquids.
PZenurn Press, New York. 1976.
Chapter 1.
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COMPONENTS:

1. N-Methylmethanamine (dimethyl­
amine) 1 C2H7Nl
[124-40-31

2. Ethoxybenzene (ethyl phenyl
ether) 1 CeHloOl [103-73-1]

VARIABLES:

Pressure

ORIGINAL MEASUREMENTS:

Gerrard, w.
SoZubiZity of Gases and Liquids,

PZenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

EXPERIMENTAL VALUES:

T/K

293.15

P/mmHg

100
200
300
400
500
600
700
760

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013

Mole fraction of dimethylamine
in liquid,
X(CH3)2NH

0.067
0.136
0.206
0.278
0.350
0.423
0.502
0.554

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ~0.11 ox/x = ~%

(estimated by compiler)

REFERENCES:
1. Gerrard, w.
J. AppZ. Chern. BiotechnoZ. 1972, 22
623-650.
2. Gerrard, w.
SoZubiZity of Gases and Liquids.
PZenum Press, New York. 1976.
Chapter 1.
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COMPONENTS:

N-Methylmethanamine Solubilities

ORIGINAL MEASUREMENTS:

1. N-Methy1methanamine
(dimethy1amine); C2H7N;
[124-40-3]

2. Benzoic acid, ethyl ester
(ethyl benzoate); C9H1002 ;
[93-89-0]

VARIABLES:

Pressure

EXPERIMENTAL VALUES:

Gerrard, w.

Solubility of Gases and Liquids.

Plenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K

293.15

P/mmHg

100
200
300
400
500
600
700
760

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013

Mole fraction of dimethy1amine
in liquid,

x (CH 3) 2NH

0.072
0.146
0.218
0.291
0.367
0.442
0.523
0.572

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within o. 2K.
The apparatus and procedure are
described by Gerrard [1,2].

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:
oT/K = ~0.1; ox/x = ~3%

(estimated by compiler)

REFERENCES:
1. Gerrard, w.
J. Appl. Chern. Bioteahnol. 1972, 22
623-650.
2. Gerrard, w.
Solubility of Gases and Liquids.
Plenum Press. New York. 1976.
Chapter 1.
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COMPONENTS:

1. N-Methylmethanamine (dimethyl­
amine)~ C2H7N~

[124-40-3]

2. l,l'-oxybispentane (dipentyl !

ether)~ CloH220~

[693-65-2]

VARIABLES:

Pressure

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Gerrard, w.
SoZubiZities of Gases and Liquids,

PZenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K

293.15

P/rnrnHg

100
200
300
400
500
600
700
760

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1. 013

Mole fraction of dimethylamine
in liquid,

X( CH 3)2 NH

0.080
0.160
0.240
0.318
0.397
0.477
0.554
0.596

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ~O.l~ ox/x = ~3%

(estimated by compiler)

REFERENCES:
1. Gerrard, w.
J. AppZ. Chem. BioteahnoZ. 1972, 22
623-650.
2. Gerrard, w.
SoZubiZity of Gases and Liquids.
PZenum Press, New York. 1976.
Chapter 1.
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COMPONENTS:

1. N-Methylmethanamine (dimethyl­
amine); C2H, ;
[124-40-3]

2. l,l'-Oxybisoctane (dioctyl
ether); C16HS'O;
[629-82-3]

VARIABLES:

Pressure

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Gerrard, w.
Solubility of Gases and Liquids,

Plenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K

293.15

P/rnrnHg

100
200
300
400
500
600
700
760

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013

Mole fraction of dimethylamine
in liquid,
X(CH S)2 NH

0.090
0.173
0.253
0.330
0.404
0.477
0.559
0.605

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

1. British Drug Houses or cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = :!:.O.l;

(estimated by

ox/x = :!:.3%

compiler)

REFERENCES:
1. Gerrard, w.
J. Appl. Chern. Bioteahnol. 1972, 22
623-650.
2. Gerrard, w.
Solubility of Gases and Liquids.
Plenum Press, New York. 1976.
Chapter 1.



COMPONENTS:

N-Methylmethanamine Solubilities

ORIGINAL MEASUREMENTS:

159

1. N-Methy1methanamine (dimethy1­
amine) 1 C2H7N1
[124-40-3]

2. N,N-Dimethy1formamide1 CaH7N01
[68-12-2]

VARIABLES:

Temperature, pressure

EXPERIMENTAL VALUES:

Gerrard, w.

SoZubiZity of Gases and Liquids.

PZenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K

283.15

288.15
293.15

298.15

P/mmHg

100
200
300
400
500
600
700
760
760
200
300
400
500
600
700
760
760

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013
1.013
0.267
0.400
0.533
0.667
0.800
0.933
1.013
1. 013

Mole fraction of dimethy1amine
in liquid,

:r: (CHa) 2NH

0.066
0.155
0.255
0.364
0.490
0.625
0.766
0.848
0.686
0.102
0.160
0.221
0.294
0.375
0.461
0.511
0.412

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION ._

SOURCE AND PURITY OF MATERIALS:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = :to.11 o:r:/:r: = ±.3%

(estimated by compiler)

REFERENCES:
1. Gerrard, t'1.
J. AppZ. Chem. BioteahnoZ. 1972, 22
623-650.

2. Gerrard, t'1.
SoZubiZity of Gases and
PZenum P~ess. New Yo~k.

Chapter 1.

Liquids.
1976.
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COMPONENTS:

1. N-Methylmethanamine
(dimethylamine); C2H,N;
[124-40-3]

2. Pyridine; CsHsN; [110-86-1]
or
Quinoline; CgH,N; [91-22-5]

VARIABLES:

Pressure

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Gerrard, w.
Solubility of Gases and Liquids,

Plenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K P/mmHg

Mole fraction of dimethylamine
in liquid,

x (CH 3 ) 2NH

293.15

293.15

700
760

100
200
300
400
500
600
700
760

Pyridine; CsHsN;

0.933
1.013

Quinoline; CgH,N;

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013

AUXILIARY INFORNATION

[110-86-1]

0.507
0.564

[91-22-5]

0.060
0.126
0.191
0.255
0.322
0.394
0.472
0.522

METHOD/APPARATUS/PROCEDURE:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manaully controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

SOURCE AND PURITY OF MATERIALS:
1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K - ::!:O.l;
(estimated by

ox/x = ::!:3%
compiler)

REFERENCES:

1. Gerrard, w.
J. AppZ. Chern. BioteahnoZ. 1972, 22
623-650.
2. Gerrard, w.
Solubility of Gases and Liquids.
Plenum Press, New York. 1976.
Chapter 1.



COMPONENTS:

N-Methylmethanamine Solubilities

ORIGINAL MEASUREMENTS:

161

1. N-Methylmethanamine (dimethyl­
amine); C2H7N;
[124-40-3]

2. Nitrobenzene; C6HSN02;
[98-95-3]

VARIABLES:

Pressure

EXPERIMENTAL VALUES:

Gerrard, w.
Solubility of Gases and Liquids,

Plenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K

293.15

P/mmHg

100
200
300
400
500
600
700
760

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013

Mole fraction of dimethylamine
in liquid,
X{CH3)2 NH

0.053
0.110
0.169
0.233
0.300
0.375
0.456
0.506

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

SOURCE AND PURITY OF MATERIALS:

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ±O.lj ox/x = ±3%
(estimated by compiler)

REFERENCES:
1. Gerrard, w.
J. Appl. Chern. Bioteahnol.1972, 22
623-650.
2. Gerrard, ~Ij'.

Solubility of Gases and Liquids.
Plenum Press, New York. 1976.
Chapter 1.



162 N-Methylmethanamine Solubilities

COMPONENTS:

1. N-Methylmethanamine
(dimethylamine); C2 H7N;
[124-40-3]

2. Benzenamine (Aniline); CSH7N;
[62-53-3]

VARIABLES:

Pressure

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Gerrard, w.
SoZubiZity of Gases and Liquids,-

PZenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K

293.15

P/mmHg

100
200
300
400
500
600
700
760

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013

Mole fraction of dimethylamine
in liquid,

X(CH3)2 NH

0.137
0.253
0.350
0.437
0.515
0.584
0.648
0.687

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

SOURCE AND PURITY OF MATERIALS:

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ±O.l; ox/x = ±3%

(estimated by compiler)

REFERENCES:
1. Gerrard, W.
J. AppZ. Chem. BiotechnoZ. 1972, 22
623-650.
2. Gerrard, W.
SoZubiZity of Gases and Liquids.
PZenum Press, New York. 1976.
Chapter 1.



COMPONENTS:

N-Methylmethanamine Solubilities

ORIGINAL MEASUREMENTS:

163

1. N-Methylmethanamine
(dimethylamine); C2H7N;
[124-40-3]

2. Benzonitrile; C7HSN; [100-47-0]

VARIABLES:

Temperature, pressure

EXPERIMENTAL VALUES:

Gerrard, w.
SoZubiZity of Gases and Liquids,

PZenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K

283.15

293.15

P/mmHg

100
200
300
400
500
600
700
760
100
200
300
400
500
600
700
760

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013
0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013

Mole fraction of dimethylamine
in liquid,
X( CH 3)2NH

0.100
0.200
0.310
0.424
0.540
0.660
0.780
0.848
0.075
0.150
0.224
0.296
0.368
0.443
0.524
0.576

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of abosrbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ±.0.1;
(estimated by

ox/x = ±.3%
compiler)

REFERENCES:
1. Gerrard, w.
J. AppZ. Chem. BioteahnoZ. 1972, 22
623-650.
2. Gerrard, N.
SoZubiZity of Gases and Liquids.
PZenum Press, New York. 1976.
Chapter 1.



164

COMPONENTS:

N-Methylmethanamine Solubilities

ORIGINAL MEASUREMENTS:

1. N-Methylmethanamine (dimethyl­
amine) 1 C2H7N1
[124-40-3]

2. l-Methyl-2-nitrobenzene
(o-nitrotoluene)1 C7H7N021
[88-72-2]

VARIABLES:

Pressure

EXPERIMENTAL VALUES:

Gerrard, w.
Solubility of Gases and Liquids,

Plenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K P/mmHg

Mole fraction of dimethylamine
in liquid,
x (CH3) 2NH

293.15 100 0.133 0.060
200 0.267 0.117
300 0.400 0.178
400 0.533 0.240
500 0.667 0.303
600 0.800 0.370
700 0.933 0.450
760 1.013 0.505

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

SOURCE AND PURITY OF MATERIALS:

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ±0.11 ox/x = ±3%

(estimated by compiler)

REFERENCES:
1. Gerrard, w.
J. Appl. Chern. Bioteahnol. 1972, 22
623-650.

2. Gerrard, W.
Solubility of Gases and Liquids.
Plenum Press, New York. 1976.

1 --



COMPONENTS:

N-Methylmethanamine Solubilities

ORIGINAL MEASUREMENTS:

165

1. N-Methylmethanamine (dimethyl­
amine); C2H7N;
[124-40-3]

2. N-Methylbenzenamine (N-methyl­
aniline); C7H9N; [100-61-8]

VARIABLES:

Pressure

EXPERIMENTAL VALUES:

Gerrard, w.
Solubility of Gases and Liquids,

Plenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K

293.15

P/mmHg

200
300
400
500
600
700
760

0.267
0.400
0.533
0.667
0.800
0.933
1.013

Mole fraction of dimethylamine
in liquid,
x( CH 3}2NH

0.240
0.334
0.414
0.482
0.547
0.611
0.650

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within o. 2K.
The apparatus and procedure are
described by Gerrard [1,2].

SOURCE AND PURITY OF MATERIALS:
1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ±.O.l;

(estimated by

ox/x = ±.3%

compiler)

REFERENCES:
1. Gerrard, w.
J. Appl. Chern. Bioteahnol. 1972, 22
623-650.
2. Gerrard, w.
Solubility of Gases and Liquids.
Plenum Press, New York. 1976.
Chapter 1.
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COMPONENTS:

N-Methylmethanamine Solubilities

ORIGINAL MEASUREMENTS:

1. N-Methylmethanamine
(dimethylamine): C2H,N:
[124-40-3]

2. Benzenemethanamine, (Benzylamine):
C,HgN: [100-46-9J

VARIABLES:

Tem~erature, pressure

EXPERIMENTAL VALUES:

Gerrard, w.
SoZubiZity of Gases and Liquids,

PZenurn, 1976, Chapter 10.

PREPARED BY:

C. L. Young

2ti3.lS
293.15

P/mmHg

760
100
;WO
300
400
500
600
700
760

1.013
0.133
0.267
0.400
0.533
0.667
0.800
0.933
1. 013

Mole fraction of dimethylamine
in liquid,
x(CH 3 )2 NH

0.815
0.075
0.145
0.220
0.296
0.375
0.452
0.532
0.580

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within O. 2K.
The apparatus and procedure are
described by Gerrard [1,2].

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ~O.l: ox/x = ~3%

(estimated by compiler)

REFERENCES:
1. Gerrard, w.
J. Appt. Chern. BiotechnoZ. 1972, 22
623-650.
2. Gerrard, w.
SoZubitity of Gases and Liquids.
PZenum Press, New York. 1976.
Chapter 1.
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COMPONENTS:

1. N-Methylmethanamine (dimethyl­
amine); C2H7N;
[124-40-3]

2. N-Ethy1benzenamine (N-ethyl­
aniline); CSHllN; [103-69-5]

VARIABLES:

Pressure

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Gerrard, w.
SoZubiZity of Gases and Liquids.

PZenurn 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K

293.15

P/mmHg

200
300
400
500
600
700
760

0.267
0.400
0.533
0.667
0.800
0.933
1.013

Mole fraction of dimethy1amine
in liquid,

X(CH3hNH

0.238
0.332
0.411
0.480
0.547
0.611
0.650

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of abosrbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

SOURCE AND PURITY OF MATERIALS:

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = :to.1;
(estimated by

ox/x = :t3%
compiler)

REFERENCES:
1. Gerrard, w.
J. AppZ. Chern. BiotechnoZ. 1972, 22
623-650.
2. Gerrard, t-l.
SoZubiZity of Gases and Liquids.
PZenurn Press. New York. 1976.
Chapter 1.
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COMPONENTS:

1. N-Methylmethanamine (dimethyl­
amine); CZH7N; [124-40-3]

2. N,N-Dimethylbenzenamine
(N,N-dimethylaniline); CaHllN;
[121-69-7]

VARIABLES:

Temperature, pressure

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Gerrard, w.
Solubility of Gases and Liquids,

Plenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K

283.15

293.15

P/mmHg

100
200
300
400
500
600
700
760
100
200
300
400
500
600
700
760

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013
0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013

Mole fraction of dimethylamine
in liquid,
x (CH3) zNH

0.086
0.180
0.280
0.386
0.508
0.638
0.780
0.848
0.061
0.127
0.192
0.257
0.330
0.404
0.485
0.538

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Amine was passed into a known weight
of pure liquid in a bubbler tUbe at a
total pressure measured by a manometex
assembly. The amount of abosrbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

SOURCE AND PURITY OF MATERIALS:

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ~O.l; ox/x = ~3%

(estimated by compiler)

REFERENCES:

1. Gerrard, W.
J. Appl. Chern. Bioteahnol. 1972, 22
623-650.
2. Gerrard, W.
Solubility of Gases and Liquids.
Plenum Press, New York. 1976.
Chapter 1.
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COMPONENTS:

1. N-Methylmethanarnine,
(dimethylamine); C2H,N;
[124-40-3]

2. l-Octanamine (octy1arnine);
CeH19N; [111-86-4]

VARIABLES:

Temperature, pressure

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Gerrard, W.

Solubility of Gases and Liquids,

Plenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K

283.15

293.15

p/mmHg

100
200
300
400
500
600
700
760
100
200
300
400
500
600
700
760

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013
0.133
0.267
0.400
0.533
0.667
0.800
0.933
1. 013

Mole fraction of dimethylamine
in liquid,

x(CH 3 )2 NH

0.120
0.242
0.363
0.486
0.603
0.713
0.825
0.888
0.093
0.183
0.266
0.347
0.428
0.506
0.583
0.626

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

SOURCE AND PURITY OF MATERIALS:

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ~0.1; ox/x = ~3%

(estimated by compiler)

REFERENCES:
1. Gerrard, W.
J. Appl. Chern. Biotechnol. 1972, 22
623-650.
2. Gerrard, W.
Solubility of Gases and Liquids.
Plenum P~e8s, New Yo~k. 1976.
Chapter 1.



170 N-Methylmethanamine Solubilities

COMPONENTS:

1. N-Methylmethanamine (dimethyl­
amine); C2H7N; [124-40-3]

2. N,N-Diethylbenzenamine
(N,N-diethylaniline); CloH1SN;
[91-66-7]

VARIABLES:

Pressure

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Gerrard, w.

Solubility of Gases and Liquids,

Plenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K

293.15

P/rnmHg

100
200
300
400
500
600
700
760

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013

Mole fraction of dimethylamine
in liquid,

x (CH312NH

0.072
0.141
0.211
0.281
0.354
0.429
0.510
0.557

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ~O.l; ox/x = ~3%

(estimated by compiler)

REFERENCES:
1. Gerrard, w.
J. Appl. Chern. Bioteahnol. 1972, 22
623-650.

2. Gerrard, W.
Solubility of Gases and Liquids.
Plenum Press, New York. 1976.
Chapter 1 ,



COMPONENTS:

N-Methylmethanamine Solubilities

ORIGINAL MEASUREMENTS:

171

1. N-Methy1methanamine,
(dimethy1amine); C2H7N;
[124-40-3]

2. Tetrach1oromethane (carbon
tetrachloride); CC1 4 ; [56-23-5)

VARIABLES:

Composition, temperature

EXPERIMENTAL VALUES:

Wolff, H.; HBppe1, H.-E.

Ber. Bunsenges. Phys. Chem.

1966, 70, 874-883.

PREPARED BY:

P. G. T. Fogg

2. purity checked by i.r.
spectroscopy.

1. Vacuum distilled; purity checked
by i.r. spectroscopy.

REFERENCES:

1. Wolff, H.; HBpfner, A. Z. Elektro­
ohem. 1962, 66, 149.

2. Barker~A. Aust. J. Chem. 1953,
6, 207. ----

3. Redlich, 0.; Kister, A.T. Ind. Eng.
Chem. 1948, 21, 345.

Variation of the total vapor pressure/Torr with variation of
temperature and of mole fraction of C2H7N in the liquid phase, Xc H N

2 7

T/K

X 253.15 273.15 293.15C2H7N

0 9.8 33.0 90.9
0.0067 11. 8 37.4 100.2
0.0488 23.6 68.6 167.0
0.0660 26.1 75.5 184.8
0.0887 28.0 79.0 200.2
0.115 32.7 90.6 220.1
0.121 33.5 94.4 224.3
0.189 46.5 128.4 302.8
0.219 51. 6 141. 7 333.6
0.225 52.4 146.2 342.4
0.249 57.1 156.7 366.2
0.264 60.0 165.1 385.1
0.306 68.0 187.4 436.0
0.348 75.3 206.1 470.7
0.384 83.1 226.6 522.3
0.442 93.4 256.1 589.5
0.494 104.1 282.5 650.5
0.542 113.8 307.7 693.9

Cont.

AUXILIARY IN FORHATlON .-
METHOD APPARATUS/PROCEDURE: SOURCE AND PURITY OF HATERIALS:

A modified version of apparatus
described previously (1) was used.
Liquid mixtures of accurately known
composition were introduced into a
cell held in a thermostat controlled
to ± 0.02oC. The total vapor
pressures were measured by a mercury
manometer but a sensitive quartz
spiral manometer was used as a null
instrument to prevent carbon
tetrachloride vapour from coming into
contact with mercury. The authors I----~~':'""'"------------~

f ESTIMATED ERROR:
calculated activity coefficients 0 oT/K = ± 0.02; op/Torr = 0.1-0.2
each component from the vapor pressurE at low pressure
data by a method described by op/Torr = 1 at high pressure
Barker (2). Constants for Red1ich- (authors' estimate)
Kister equations (3) for activity
coefficients were evaluated and
reported. The compositions of the
vapor phase were also calculated by
the authors.
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COMPONENTS:

1. N-Methy1methanamine,
(dimethy1amine); C2H7N;
[124-40-3]

2. Tetrach1oromethane (carbon
tetrachloride); CC1 4 ; [56-23-5]

ORIGINAL MEASUREMENTS:

Wolff, H.; H~ppe1, H.-E.

Ber. Bunsenges. Phys. Chern.

1966, 70, 874-883.

EXPERIMENTAL VALUES: Cont.
x C2H7N

0.608
0.650
0.711
0.762
0.810
0.861
0.910
0.969
1

253.15

126.9
136.2
147.9
158.5
168.9
178.8
189.5
200.6
206.5

T/K

273.15 293.15

343.9 798.0
366.1 847.9
397.5 913.8
424.9 980.2
451. 8 1027.4
480.4 1094.2
504.4 1152.8
539.9 1227.8
562.9 1271. 5

760 Torr = 1 atm = 1.013 x 10
5

Pa

Constants for calculation of activity coefficients from the Redlich-Kister
equations given below.

T/K A B C D E F

253.15 -0.001 -0.080 +0.129 -0.094 - -
263.15 -0.005 -0.079 +0.119 -0.105 - -
273.15 -0.024 -0.073 +0.031 -0.223 - -
283.15 -0.015 -0.068 +0.058 -0.146 - -
293.15 +0.005 -0.031 +0.102 -0.173 - -

293.15 +0.021 -0.096 +0.071 +0.133 +0.144 -0.51"'

A x 2
2 - B x 2

2 (1 - 4 Xl) + C X2
2

(1 - 8 Xl + 12 x 1
2

)

223
- D x 2 (1 - 12 Xl + 36 Xl - 32 Xl )

2 234
+ E x 2 (1 - 16 Xl + 72 Xl - 128 Xl + 80 Xl )

2 2 345
- F x

2
(1 - 20 Xl + 120 Xl - 320 Xl + 400 Xl - 192 Xl )

2 2 2 2
A Xl + B Xl (1 - 4 x 2 ) + C Xl (1 - 8 x 2 + 12 x 2 )

+ D x 1
2 (1 - 12 x 2 + 36 x 2

2
- 32 x 2

3
)

2 234
+ E Xl (1 - 16 x 2 + 72 x 2 - 128 x 2 + 80 x 2 )

2 2 3 4 5
+ F Xl (1 - 20 x

2
+ 120 x 2 - 320 x 2 + 400 x 2 - 192 x 2 )

activity coefficient of dimethy1amine

activity coefficient of carbon tetrachloride

mole fraction of dimethy1amine in the liquid phase

mole fraction of carbon tetrachloride in the liquid phase

where 11 =
12 =
Xl =

x 2 =
Four constants only were evaluated for each temperature except in the
case of 293.2 K. In this case the use of six constants gave greater
consistency than the use of four constants.



COMPONENTS:

N-Methylmethanamine Solubilities

ORIGINAL MEASUREMENTS:

173

1. N-Methylmethanamine
(dimethylamine); C2H7N;
[124-40-3]

2.. <.:nlorinated metlldnes

VARIABLES:

Pressure

EXPERIMENTAL VALUES:

Gerrard, w.

SoZubiZity of Gases and Liquids,

PZenum, 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K P/mmHg

Mole fraction of dimethylamine
in liquid,
x (CH 3 ) 2 NH

Trichloromethane (chloroform) ; CHC13; [67-66-3]

293.1::> 600 0.800 0.610
700 0.933 0.672
760 1.013 0.708

Tetrachloromethane (carbon tetrachloride); CC1,,; [56-23-5]

293.1:> 700 0.933 0.550
760 1.013 0.596

AUXILIARY INFOR}~TION

METHOD/APPARATUS/PROCEDURE:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manomete
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

SOURCE AND PURITY OF MATERIALS:
1. British Drug Houses. or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:
oT/K = ~O.l; ox/x = ~3%

(estimated by compiler)

REFERENCES:
1. Gerrard, tv.
J. AppZ. Chem. BioteahnoZ. 1972, 22
623-650.
2. Gerrard, w.
soZubiZity of Gases and Liquids.
PZenum Press, New York. 1976.
chapter 1.
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COMPONENTS:

1. N-Methy1methanamine (dimethy1­
amine) 1 C2H7N1 [124-40-3]

2. 2,2,2-Trich1oroethano1 (1,1,1­
trich1oro-2-hydroxyethane)1
C2HsC1s01 [115-20-8]

VARIABLES:

Temperature, pressure

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Gerrard, w.
SoZubiZity of Gases and Liquids,

PZenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K

283.15

288.15
293.15

298.15

P/mmHg

100
200
300
400
500
600
700
760
760
100
200
300
400
500
600
700
760
760

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013
1.013
0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013
1.013

Mole fraction of dimethy1amine
in liquid,

X(CH S)2NH

0.518
0.588
0.644
0.690
0.740
0.800
0.861
0.900
0.826
0.474
0.537
0.582
0.621
0.658
0.695
0.733
0.756
0.706

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ±0.11 ex/x = ±3%
(estimated by compiler)

REFERENCES:
1. Gerrard, w.
J. AppZ. Chem. BioteahnoZ. 1972, 22
623-650.
2. Gerrard, w.
SoZubiZity of Gases and Liquids.
PZenum Press, New York. 1976.
Chapter 1.
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COMPONENTS:
1. N-Methy1methanamine (dimethy1­

amine): C2H7N: [124-40-3]

2. Ch1orobenzene: C6HsC1: [108-90-7]
or
Bromobenzene: C6HsBr: [108-86-1]
or
Iodobenzene: C6Hs1: [591-50-4]

VARIABLES:

Pressure

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Gerrard, w.

SoZubiZity of Gases and Liquids,

PZenum, 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K P/mmHg

Mole fraction of dimethy1amine
in liquid,
x

(CH 3 )2 NH

293.15

293.15

600
700
760

700
760

Benzene, ch1oro-i C6HsC1:

0.800
0.933
1.013

Benzene, bromo-i C6HsBr:

0.933
1.013

[108-90-7]

0.429
0.520
0.575

[108-86-1]

0.532
0.580

293.15 100
200
300
400
500
600
700
760

Benzene, iodo-: C6Hs li

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013

AUXILIARY INFORMATION

[591-50-4]

0.097
0.132
0.203
0.341
0.417
0.495
0.570
0.612

METHOD/APPARATUS/PROCEDURE:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within O. 2K.
The apparatus and procedure are
described by Gerrard [1,2].

SOURCE AND PURITY OF MATERIALS:

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ±0.1: ox/x = ±3%

(estimated by compiler)

REFERENCES:
L Gerrard, W.
J. AppZ. Chem. BioteahnoZ. 1972, 22
623-650.
2 • Gerrard, ~'l.

SoZubiZity of Gases and Liquids.
PZenum Press, New York. 1976.
Chapter 1.
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COMPONENTS:

N-Methylmethanamine Solubilities

ORIGINAL MEASUREMENTS:

1. N-Methylmethanamine (dimethyl­
amine); C2H7N; [124-40-3]

2. l-Bromo-3-methylbenzene
(m-bromotoluene); C7H7Br;
[95-46-5]

VARIABLES:

Pressure

EXPERIMENTAL VALUES:

Gerrard, w.

Solubility of Gases and Liquids,

Plenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K

283.15

P/mmHg

100
200
300
400
500
600
700
760

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013

Mole fraction of dimethylamine
in liquid,

X{CHS)2NH

0.065
0.132
0.203
0.275
0.349
0.428
0.510
0.563

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manomete~

assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

1. British Drug House or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ~O.l; ox/x = ~3%

(estimated by compiler)

REFERENCES:
1. Gerrard, w.
J. Appl. Chem. Bioteahnol.1972, 22
623-650. ----
2. Gerrard, t'1.
Solubility of Gases and Liquids.
Plenum Press, New York. 1976.
Chapter 1.
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COMPONENTS:

1. N-Methylmethanamine (dimethyl­
amine): C2H7N: [124-40-3]

2. I-Bromonaphthalene: CloH7Br:
[90-11-9]

VARIABLES:

Pressure

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Gerrard, w.
SoZubiZity of Gases and Liquids

PZenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

'f/K

29.3.l::i

P/rruMy

100
200
300
400
500
600
700
7bU

0.133
0.267
0.400
0.:i33
0.667
0.1300
0.933
1.013

Mole fraction of dimethylamine
in liquid,
x (CH 3 ) 2l~H

0.060
0.117
0.17:>
0.237
0.300
0.368
0.446
0.500

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometeI
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

Y Vol 2l-G

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ~O.l: ox/x = ~3%

(estimated by compiler)

REFERENCES:
1. Gerrard, w.
J. AppZ. Chem. BioteahnoZ. 1972, 22
623-650.
2. Gerrard, w.
SoZubiZity of Gases and Liquids.
PZenum Press, New York. 1976.
Chapter 1.
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COMPONENTS:

JlJ,N·Dimethylmethanamine

ORIGINAL MEASUREMENTS:

1. N.N-Dimethylmethanamine,
(Trimethylamine) I C3H9Nl
[75-50-3]

VARIABLES:

Concentration

EXPERIMENTAL VALUES:

Halban, H.

z. Phys. Chem.
1913, 84, 129-159.

PREPARED BY:

P. G. T. Fogg

T/K

298.2

Concentration of
C3H9N in so!~tion/

mol dIn

0.0886

0.1661

0.1702

Pc H N/mmHg
3 9

22.0
41.1

41.9

Concentration of
C3HqN in sol~tion/

concentratl.on
in gas phase

75.0
75.0

75.3

Mole fraction
in solution*

x C
3

H
9

N

0.0115

0.0214

0.0219

* Calculated by the compiler, using the density of the solvent given in
ref. (1), on the assumption that dissolution of gas caused negligible
change of volume of the liquid phase.

AUXILIARY INFORHATION

METHOD/APPARATUS/PROCEDURE:
The partial pressures of trimethyl­
amine above solutions of concentrat­
ions determined by titration, were
measured by a dynamic method (refs.
(2) & (3». Mixtures of hydrogen and
oxygen, produced by electrolysis of
sodium hydroxide solution, were
passed through each solution of
trimethylamine. The trimethylamine
in the gas stream was absorbed in
hydrochloric acid and estimated from
changes in electrical conductivity
due to partial neutralisation of the
acid. The volumes of hydrogen/
oxygen gas mixture produced by
electrolysis were found from the
barometric pressure and changes in a
copper voltameter in series with the
cell for producing the gas. The
partial pressures of trimethylamine
were calculated on the assumption
that equilibrium was established
between trimethylamine in solution
and that in the gas phase, during
passage of hydrogen/oxygen mixture
through the solution.

SOURC~ ANU PUR11~ OF ~~TERIALS:

1. Hydrated chloride from Kahlbauml
reacted with KOHl gas dried with
NaOH.

2. Kahlbaum n-Hexan aus PpopyZjodidl
distilled over NSI
b.p. 67.85-68.10 C (745 mmHg).

ESTIMATED ERROR:

REFERENCES:
1. Dreisbach, R.R. PhysiaaZ ppopeptiel

of ChemiaaZ Compounds, Vol. 2,
A.C.S. Washington, 1959.

2. Gaus, Z. Anopg. Chem. 1900, 25,
236.

3. Abegg, R.l Riesenfeld, H. Z. Phys.
Chem. 1902, 40, 84.



COMPONENTS:

N,N-Dimethylmethanamine

ORIGINAL MEASUREMENTS:

179

1. N~N-Dimethylmethanamine,

(trimethylamine); C3H9N;
[75-50-3]

VARIABLES:
Composition, temperature

Wolff, H.: Wnrtz, R.

Ber. Bunsenges. Phys. Chem.

1968, 72, 101-109.

PREPARED BY:
P. G. T. Fogg

EXPERIMENTAL VALUES:

Variation of total vapor pressure/Torr with variation of
temperature and of mole fraction of C3H9N in the liqUid phase, x C3H

9
N

T/K

x 223.15 233.15 253.15 273.15 293.15C3H9N

0 1.8 3.7 14.1 45.7 121.0
0.0508 4.7 9.6 30.8 81.4 180.2
0.1048 8.6 15.9 46.9 117.2 260.3
0.131 10.2 18.7 54.7 134.7 293.9
0.157 12.5 22.7 64.0 154.7 330.9
0.188 13.5 24.4 69.9 168.7 360.3
0.200 15.4 27.1 76.8 182.5 383.6
0.254 18.5 32.8 92.1 216.7 450.6
0.302 21.2 38.1 106.3 249.2 514.2
0.343 23.2 41.9 117.0 274.7 567.i
0.422 27.4 49.6 138.1 322.1 659.3
0.474 30.7 54.9 152.3 355.0 727.2
0.513 32.1 57.6 160.6 375.5 770.7
0.560 35.2 62.3 173.6 405.0 829.0
0.601 37.0 66.7 185.8 433.5 887.9
0.654 40.0 71.4 198.9 464.4 950.7
0.703 42.2 76.3 212.3 493.2 1007.8
0.758 45.1 80.8 224.5 525.0 1076.4

Cont.

AUXILIARY INFORHATlON

METHOD/APPARATUS/PROCEDURE:

Apparatus described previously was
used (1), (2). Liquid mixtures of
accurately known composition were

~~=~~~~~:~ ~~~~r~1~:~lt~e;dO~~2SC.
The total vapor pressure was measured
by a mercury manometer.

The authors calculated activity
coefficients of each component from
the vapor pressure data by a method
described by Barker (3). Constants
for Redlich-Kister equations (4) were
evaluated and reported. The
compositions of the vapor phase were
also calculated by the authors.

SOURCE AND PURITY OF HATERIALS:

1. Prepared from commercial reinst
trimethylammonium chloride;
repeatedly fractionated until the
first and last fractions had vapor
pressures which differed by less
than the limits of error of the
pressure measurements.

2. Fluka "ReinstprBparat";
purity 99.96 mol %.

~STIMATED ERROR:

oT/K = ± 0.02 (estimated by authors)

RJ:FERENCES:
1. Wolff, H.; HBpfner, A. Z. EZektro­

ahem. 1962, 66, 149.
2. Wo1ff,-rr:: HBppe1, H.-E. Ber. Bun­

senges. Phys. Chem. ~, 70, 874.
3. Barker, J.A. Aust. J. Chem. 1953,

6, 207. ----
4. Redlich, 0.; Kister, A.T. Ind. Eng.

Chem. 1948. 21 345.
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COMPONENTS:

Jv,N·Dimethylmethanamine

ORIGINAL MEASUREMENTS:

1. N,N-Dimethy1methanamine,
(trimethylamine); C3H9N;
[75-50-3]

Wolff, H.; WUrtz, R.

Be~. Bunsenges. Phys. Chern.

1968, 72, 101-109.

EXPERIMENTAL VALUES: Cont.

T/K

-x ' 223.15 233.15C
3

H9N 253.15 273.15 293.15

0.806 47.2 85.2 238.7 555.4 1173.6
0.886 51.1 90.6 253.0 591. 6 1213.8
0.901 52.8 94.2 263.1 612.9 1259.5
1 57.4 103.9 289.2 675.8 1388.2

760 Torr = 1 atm = 1.013 x 10 5 Pa

Constants for calculation of activity coefficients from the
Redlich-Kister equations given below.

T/K A B C

223.15 0.257 0.060 +0.014
233.15 0.225 0.032 -0.022
243.15 0.203 0.035 -0.024
253.15 0.197 0.022 -0.001
263.15 0.173 0.027 -0.000
273.15 0.145 0.018 -0.006
283.15 0.121 0.003 -0.013
293.15 0.100 0.009 -0.013

In f 1 A
2 2 4 Xl)

2
8 12 2= x 2 - B x 2 (1 - + C x 2 (1 - Xl + Xl )

f 2
2 2 4 x

2
) 2

- 8 12 2
In = A Xl + B Xl (1 - + C Xl (1 x 2 + x 2 )

where f 1 = activity coefficient of trimethylamine

f 2 = activity coefficient of hexane

Xl = mole fraction of trimethylamine in the liquid phase

x
2 = mole fraction of hexane in the liquid phase
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COMPONENTS:

1. N,N-Oimethylmethanamine,
(Trimethylamine); C3H9N;
[75-50-3]

2. Heptane; C7H16 ; [142-82-5]

3. Cyclohexanone; C6H100; [108-94-1]

Cyclopentanone; CSH80; [120-92-3]

3-Pentanone; CSH100; [96-22-0]
2-Butanone; C4H80; [78-93-3]

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Wheeler, O.H.; Levy, E.M.

Can. J. Chem.

1959, 37, 1727-1732

PREPARED BY:

P. G. T. Fogg

Conc.of comE~nent 3 Henry's law constant
Imol dm T/K H I (mmHg I Xc H N)

3 9

Heptane - 233.2 148
273.2 864

Heptane + cyclohexanone 1.0 233.2 111
273.2 814

Heptane + cyc1opentanone 1.0 233.2 123
273.2 884

Heptane + 3-pentanone 1.0 233.2 133
273.2 908

Heptane + 2-butanone 1.0 233.2 138
273.2 944

760 mmHg = 1 atm = 1.013 x 105 Pa

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

The absorption vessel of known volume
was connected by narrow bore tubing
to a mercury manometer and by a tap
to a storage vessel connected to a
second manometer. The whole was
attached to a high-vacuum line.
10 cm3 of liquid were introduced into
the absorption vessel and repeatedly
frozen and pumped to remove air.
Trimethylamine was distilled into the
storage vessel and from there small
samples transferred to the absorption
vessel. The liquid was stirred by a
magnetic stirrer and the final
pressure in the absorption vessel
measured. The quantity of trimethyl­
amine admitted to the absorption
vessel was calculated from the volume
of the storage vessel and the change
of pressure in this vessel.
Allowance was made for the
trimethylamine in the gas phase in
the absorption vessel when the
quantity dissolved was calculated.

SOURCE AND PURITY OF MATERIALS:

1. Eastman-Kodak white-label grade;
dried over CaH2 ; non-condensible
gases removed.

2. From Hatheson, Coleman, & Bell;
distilled over Na; b.p.98.30 C;
no(20oC) 1.3884.

3. Eastman-Kodak white label grade;
dried over CaS~4_and distilled.

C6H100: b.p. 155. 7°C: n
D

(20°C) 1. 4506

CsHeO : b.p. 129.5°C; nD(200C) 1.4369,

CSH100: b.p. 101. 6°C; nO (20°C) 1. 3929'
C~HeO : b.p. 79.5°C; no (200C) 1.3786

Rt.FERENCES:
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COMPONENTS:
1. N,N-Dimethylmethanamine,

(Trimethylamine); C3H9N;
[75-50-3]

2. Heptane; C
7

H16 ; [142-S2-S]

3. Cyclohexanone; C6H100; [10S-94-l]

Cyclopentanone; CSHSO; [120-92-3]

3-Pentanone; CSH100; [96-22-0]

2-Butanone; C4HSO; [7S-93-3]

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Wheeler, O.H.; Levy, E.M.

Can. J. Chern.

1959, J?, 1727-1732.

that measurements were made

The lines drawn on the graphs

The authors gave two small scale graphs showing linear variations of

x with Pc H N for all the systems. Experimental points were not
C3H9N 3 9

marked on these graphs. The authors stated

over a pressure range to Pc H N = 160 mmHg.
3 9

show a variation of pressure from a few mmHg to about 140 mmHg for all

measurements at OOC, from a few mmHg to about 70 mmHg for solutions in pure

heptane at -40oC and from a few mmHg to about 50 mmHg for other solutions

at -40oC.

The authors also gave a table of values of Xc H N for various values of
3 9

Pc H N for the cyclohexanone-heptane mixture at OOC, apparently to a
3 9

maximum Pc H N of 17 mmHg. This data is inconsistent with other data in
3 9

the paper and the compiler considers that the authors have confused mmHg

with cmHg and that this has led to errors by a factor of 10.
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COMPONENTS:

1. N,N-Dimethylmethanamine
(trimethylamine); CsHgN;
[75-50-3]

2. Decane; C1oH22 ; [124-18-5]

VARIABLES:

Pressure

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Gerrard, w.

SoZubiZity of Gases and Liquids,

PZenum, 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K

283.15

P/Iluullg

100
200
300
400
500
600
700
760

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1. 013

Mole fraction of trimethylamine
in liquid,
:J: (Cll s) sN

0.108
0.211
0.313
0.416
0.517
0.624
0.728
0.786

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ±O.l; os/s = ±3%
(estimated by compiler)

REFERENCES:
1. Gerrard, w.
J. AppZ. Chern. BioteahnoZ. 1972, 22
623-650.
2. Gerrard, w.
SoZubiZity of Gases and Liquids.
PZenum P~ess, New Yo~k. 1976.
Chapter 1.
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COMPONENTS:

N,N·Dimethylmethanamine

ORIGINAL MEASUREMENTS:

1. N,N-Dimethylmethanamine,
(Trimethylamine); C3H9N;
[75-50-3]

VARIABLES:

Concentration

EXPERIMENTAL VALUES:

Halban, H.

z. Phys. Chem.

1913, 84,129-159.

PREPARED BY:

P. G. T. Fogg

T/K

298.2

, Concentration of
C3H9N in so!~tion/

mol dm

0.1621

0.1692

0.1901

0.1928

Pc H N/mmHg
3 9

27.8

28.5

32.9

33.1

Concentration of
C3H9N in sol~tion/

concentrat~on

in gas phase

108

110

108

108

Mole fraction
in solution*

x C3H9N

0.0143

0.0149

0.0167

0.0169

* Calculated by the compiler, using the density of the solvent given in
ref. (1), on the assumption that dissolution of gas caused negligible
change of volume of the liquid phase.

AUXI LrARY INFORHATlON

METHOD/APPARATUS/PROCEDURE:
The partial pressures of trimethyl­
amine above solutions of concentrat­
ions determined by titration, were
measured by a dynamic method (refs.
(2) & (3)). Mixtures of hydrogen and
oxygen, produced by electrolysis of
sodium hydroxide solution, were
passed through each solution of
trimethylamine. The trimethylamine ir
the gas stream was absorbed in
hydrochloric acid and estimated from
changes in electrical conductivity
due to partial neutralisation of the
acid. The volumes of hydrogen/
oxygen gas mixture produced by
electrolysis were found from the
barometric pressure and changes in a
copper voltameter in series with the
cell for producing the gas. The
partial pressures of trimethylamine
were calculated on the assumption
that equilibrium was established
between trimethylamine in solution
and that in the gas phase, during
passage of hydrogen/oxygen mixture
through the solution.

SOURCE AND PURI1~ OF ~~TERIALS:

1. Hydrated chloride from Kahlbaum;
reacted with KOH; gas dried with
NaOH.

2. From Kahlbaum; contained no
thiophene; distilled over Na.

ESTIHATED ERROR:

RI:FERENCES:
1. Dreisbach, R.R. PhysiaaZ P~ope~tie

of ChemiaaZ Compounds, Vol. 1,
A.C.S. Washington. 1955.

2. Gaus, Z. Ano~g. Chem. 1900,
25, 236.

3. Abegg, R.; Riesenfeld, H. Z. Phys.
Chem. 1902, 40, 84.



COMPONENTS:

N,N-Dimethylmethanamine

ORIGINAL MEASUREMENTS:

185

1. N,N-Dimethy1methanamine
(trimethylamine); CsHgN;
[75-50-3]

2. Aromatic hydrocarbons

VARIABLES:

Pressure

Gerrard, w.
SoZubiZity of Gases and Liquids,

PZenurn, 1976, Chapter 10.

PREPARED BY:

C. L. Young

EXPERIMENTAL VALUES:

T/K P/mmHg
Mole fraction of trimethylamine

in liquid,
x

(CH s> Sl~

Benzene; C6 H6 ; [71-43-2]

283.15 700 0.933 0.69
760 1.013 0.74

Methy1benzene (toluene); C7Ha; [108-88-3]
283.15 700 0.933 0.718

760 1.013 0.768

i 1,3-Dimethylbenzene (rn-xylene); CaHlo; [108-38-3]
283.15 700 0.933 0.716

760 1.013 0.768
I

1,3,5-Trimethylbenzene (mesity1ene); C9H12; [108-67-8]
283.15 100 0.133 0.096

200 0.267 0.192
300 0.400 0.284
400 0.533 0.382
500 0.667 0.488
600 0.800 0.600
700 0.933 0.700
760 1.013 0.756

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

Y Vol 2l-C*

SOURCE AND PURITY OF MATERIALS:

1. British Drug Houses or cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ±O.l; ox/x = ±3%

(estimated by compiler)

REFERENCES:
1. Gerrard, w.
J. AppZ. Chern. BioteahnoZ. 1972, 22
623-650.
2. Gerrard, W.
SoZubiZity of Gases and Liquids.
PZenurn Press, New York. 1976.
Chapter 1.
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COMPONENTS:

N,N·Dimethylmethanamine

ORIGINAL MEASUREMENTS:

1. N.N-Dirnethylmethanamine,
(Trimethylamine); C3H9N;
[75-50-3]

2. Methanol; CH 40; [67'-56-1]

VARIABLES:

Concentration

EXPERIMENTAL VALUES:

Halban, H.

Z. Phys. Chem.

1913, 84, 129-159.

PREPARED BY:

P. G. T. Fogg

T/K

298.2

Concentration of
C3H9N in so1~tion/

mol dm

0.368

0.510

0.511

Pc H N/rnrnHg
3 9

9.63

13.2

13.5

Concentration of
C3H9N in sol~tion/

concentrat~on

in gas phase

712

718

704

Mole fraction
in solution*

IX:C3H9N

0.0148

0.0204

0.0204

* Calculated by the compiler, on the assumption that dissolution of gas
caused negligible change of volume of the liquid phase, using the
density of methanol given in ref. (1).

AUXI LIARY INFORHATION

METHOD/APPARATUS/PROCEDURE:
The partial pressures of trimethyl­
amine above solutions of concentrat­
ions determined by titration, were
measured by a dynamic method (refs.
(2) & (3». Mixtures of hydrogen and
oxygen, produced by electrolysis of
sodium hydroxide solution, were
passed through each solution of
trimethylamine. The trimethylamine
in the gas stream was absorbed in
hydrochloric acid and estimated from
changes in electrical conductivity
due to partial neutralisation of the
acid. The volumes of hydrogen/
oxygen gas mixture produced by
electrolysis were found fLom the
barometric pressure and changes in a
copper voltameter in series with the
cell for producing the gas. The
partial pressures of trimethylamine
were calculated on the assumption
that equilibrium was established
between trimethylamine in solution
and that in the gas phase, during
passage of hydrogen/oxygen mixture
through the solution.

SOURCE AND PURI1Y OF ~~TERIALS:

1. Hydrated chloride from Kahlbaum
reacted with KOH; gas dried with
NaOH.

2. Kahlbaum methyZaZkohoZ I
distilled from CaO. b.p. 64.3­
65.3 0 C (752 mrnHg).

ESTIMATED ERROR:

REFERENCES:
1. Tirnrnermans, J. Physiao-ChemiaaZ

Constants of Pure Organia Compounds
Vol. 2, Elsevier, Amsterdam. 1965

2. Gaus, Z. Anorg. Chem. 1900-,---
25, 236. ----

3. Abegg, R.; Riesenfeld, H. Z. Phys.
Chem. 1902, 40, 84.



COMPONENTS:

N,N-Dimethylmethanamine

ORIGINAL MEASUREMENTS:

187

1. N,N-Dimethylmethanamine,
(Trimethylamine); C3H9N;
[75-50-3]

VARIABLES:

Concentration

EXPERIMENTAL VALUES:

Halban, H.

Z. Phys. Chern.

1913, 84, 129-159.

PREPARED BY:

P. G. T. Fogg

T/K

298.2

Concentration of
C3H9N in so!~tion/

mol dm

0.1914

0.299

0.299

Pc H N/mrnHg
3 9

7.62

11. 8

11. 7

concentration of
C3H9N in sol~tion/

concentrat~on

in gas phase

467

472

474

Mole fraction
in solution*

::cC3H9N

0.0111

0.0172

0.0172

* Calculated by the compiler using the density of the solvent given in
ref. (1), on the assumption that dissolution of gas caused negligible
change of volume of the liquid phase.

AUXI LIARY INFORNATION

METHOD/APPARATUS/PROCEDURE:
The partial pressures of trimethyl­
amine above solutions of concentrat­
ions determined by titration, were
measured by a dynamic method (refs.
(2) & (3». Mixtures of hydrogen and
oxygen, produced by electrolysis of
sodium hydroxide solution, were
passed through each solution of
trimethylamine. The trimethylamine
in the gas stream was absorbed in
hydrochloric acid and estimated from
changes in electrical conductivity
due to partial neutralisation of the
acid. The volumes of hydrogen/
oxygen gas mixture produced by
electrolysis were found from the
barometric pressure and changes in a
copper voltameter in series with the
cell for producing the gas. The
partial pressures of trimethylamine
were calculated on the assumption
that equilibrium was established
between trimethylamine in solution
and that in the gas phase, during
passage of hydrogen/oxygen mixture
through the solution.

SOURCE AND PURITY OF NATERIALS:

1. Hydrated chloride from Kahlbaum
reacted with KOH; gas dried with
NaOH.

2. Dried ove6 CaO and distilled;
b.p. 78.1 C (760 mmHg).

~STIMATED ERROR:

RI:FERF.NCES:
1. Timrnermans, J. Physico-ChemicaZ

Constants of Pupe Opganic Compounds
Vol. 2, Elsevier, Amsterdam. 1965

2. Gaus. Z. Anopg. Chern. 1900-,---
25, 236. ----

3. Abegg, R; Riesenfeld, H. Z. Phys.
Chern. 1902, 40, 84.
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COMPONENTS:

N,N-Dimethylmethanamine

ORIGINAL MEASUREMENTS:

1. N, N-Dimethylmethanamine,
(Trimethylamine); C3H9N;
[75-50-3]

VARIABLES:

Concentration

EXPERIMENTAL VALUES:

Halban, H.

z. Phys. Chern.

1913, 84, 129-159.

PREPARED BY:

P. G. T. Fogg

T/K

298.2

Concentration of
C3H9N in so1~tion/

mol drn

0.219

0.329

0.330

Pc H N/rnrnHg
3 9

8.55

13.1

13.2

Concentration of
C3H9N in solution/

concentration
in gas phase

482

467

467

Mole fraction
in solution*

x C3H9N

0.0162

0.0241

0.0242

* Calculated by the compiler, using the density of the solvent given in
ref. (1), on the assumption that dissolution of gas caused negligible
change of volume of the liquid phase.

AUXI L1ARY INFORNATlON

METHOD/APPARATUS/PROCEDURE:
The partial pressures of trimethyl­
amine above solutions of concentrat­
ions determ~ned by titration, were
measured by a dynamic method (refs.
(2) & (3)). Mixtures of hydrogen and
oxygen, produced by electrolysis of
sodium hydroxide solution, were
passed through each solution of
trimethylamine. The trimethylamine
in the gas stream was absorbed in
hydrochloric acid and estimated from
changes in electrical conductivity
due to partial neutralisation of the
acid. The volumes of hydrogen/
oxygen gas mixture produced by
electrolysis were found from the
barometric pressure and changes in a
copper voltameter in series with the
cell for producing the gas. The
partial pressures of trimethylamine
were calculated on the assumption
that equilibrium was established
between trimethylamine in solution
and that in the gas phase, during
passage of hydrogen/oxygen mixture
through the solution.

SOURCE AND PURITY OF ~~TERIALS:

1. Hydrated chloride from Kahlbaum;
reacted with KOH; gas dried with
NaOH.

2. Dried over KOHoand distilled;
b.p. 96.8-97.1 C (754 rnrnHg).

ESTI~TED ERROR:

REFERENCES:
1. Tirnrnermans, J. PhysiCO-Chemical

Constants of Pure Organic Compoundl
Vol. 2, Elsevier, Amsterdam. 1965

2. Gaus, Z. Anorg. Chern. 1900-,---
25, 236.

3. Abegg, R.; Riesenfe1d, H. Z. Phys.
Chern. 1902, 40, 84.



COMPONENTS:

N,N-Dimethylmethanamine

ORIGINAL MEASUREMENTS:

189

1. N,N-Dimethylmethanamine
(trimethylamine); CsHgN;
[75-50-3]

2. l-Butanol; C4H!OO; [71-36-3]

VARIABLES:

Temperature, pressure

EXPERIMENTAL VALUES:

Gerrard, w.

SoZubiZity of Gases and Liquids,

PZenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K

293.15
298.15

P/mmHg

760
700
760

1.013
0.933
1. 013

Mole fraction of trimethylamine
in liquid,
x (CHs) sN

0.571
0.488
0.510

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within O. 2K.
The apparatus and procedure are
described by Gerrard [1,2].

SOURCE AND PURITY OF MATERIALS:

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:
oT/K = ±O.l; ox/x = ±3$

(estimated by compiler)

REFERENCES:
1. Gerrard, w.
J. AppZ. Chern. BiotechnoZ. 1972, 22
623-650.
2. Gerrard, w.
SoZubiZity Of Gases and Liquids.
PZenum Press, New York. 1976.
Chapter 1.
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COMPONENTS:

Jl/,N-Dimethylmethanamine

ORIGINAL MEASUREMENTS:

1. N.N-Dimethylmethanamine,
(Trimethylamine); C3H9N;
[75-50-3]

2. 3-Methyl-l-Butanol; C5H12o;
[123-51-3]

VARIABLES:

Concentration

Halban, H.

z. Phys. Chem.
1913, 84, 129-159.

PREPARED BY:

P. G. T. Fogg

EXPERIMENTAL VALUES:

Concentration of Concentration of Mole fraction

T/K C3H9N in so!~tion/ Pc H N/mmHg C3HgN in sol~tion/ in solution*
3 9 c ncentrat~on xmol elm in gas phase C3H9N

298.2 0.342 16.3 390 0.0358

0.346 16.9 382 0.0362

0.347 16.9 383 0.0363

* Calculated by the compiler, using the density of the solvent given in
ref. (1), on the assumption that dissolution of gas caused negligible
change of volume of the liquid phase.

AUXILIARY lNFORHATION

METHOD 'APPARATUS/PROCEDURE:

The partial pressures of trimethyl­
amine above solutions of concentrat­
ions determined by titration, were
measured by a dynamic method (refs.
(2) & (3». Mixtures of hydrogen and
oxygen, produced by electrolysis of
sodium hydroxide solution, were
passed through each solution of
trimethylamine. The trimethylamine
in the gas stream was absorbed in
hydrochloric acid and estimated from
changes in electrical conductivity
due to partial neutralisation of the
acid. The volumes of hydrogen/
oxygen gas mixture produced by
electrolysis were found from the
barometric pressure and changes in a
copper voltameter in series with the
cell for producing the gas. The
partial pressures of trimethylamine
were calculated on the assumption
that equilibrium was established
between trimethylamine in solution
and that in the gas phase, during
passage of hydrogen/oxygen mixture
through the solution.

SOURCE AND PURITY OF MATERIALS:

1. Hydrated chloride from Kahlbaum;
reacted with KOH; gas dried with
NaOH.

2. Kahlbaum AmyZaZkohoZ frei von
Pyridin
distilled twice from Na; fraction
distilling 130.6-131.0oC (752 mmHg)
was collected.

ESTIMATED ERROR:

R£,Fl,RENCcS:

1. Lange's Handbook of Chemistry
(12th edition), McGraw-Hill,

New York. 1979.
2. Gaus, Z~org. Chem. 1900,

25, 236. ----
3. Abegg, R.; Riesenfeld, H. Z. Phys.

Chem. 1902, 40, 84.
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COMPONENTS:

1. N,N-Dimethylmethanamine,
(Trimethylamine); C3H9N;
[75-50-3]

2. l-Octanol; CeHleO; [111-87-5]

VARIABLES:

Temperature, pressure

ORIGINAL MEASUREMENTS:

Gerrard, w.
SoZubiZity of Gases and Liquids,

PZenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

EXPERIMENTAL VALUES:

T/K

278.15

283.15

293.15
298.15

P/mmHg

100
200
300
400
500
600
700
760
100
200
300
400
500
600
700
760
760
100
200
300
400
500
600
700
760

P/10 5 pa

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013
0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013
1.013
0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013

Mole fraction of trimethylamine
in liquid,
x (CH 3) 3N

0.263
0.401
0.510
0.607
0.691
0.790
0.882
0.936
0.240
0.392
0.472
0.538
0.602
0.675
0.752
0.800
0.636
0.157
0.251
0.320
0.382
0.436
0.486
0.538
0.568

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

SOURCE AND PURITY OF MATERIALS:

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ±O.l; ox/x = ±3%
(estimated by compiler)

REFERENCES:
1. Gerrard, w.
J. AppZ. Chem. BioteahnoZ. 1972, 22
623-650.
2. Gerrard, w.
SoZubiZity of Gases and Liquids.
PZenum Press, New York. 1976.
Chapter 1.
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COMPONENTS: ORIGINAL MEASUREMENTS:

1. N,N-Dimethylrnethanamine,
(Trimethylamine); C3H9N;
[75-50-3]

2. Benzenemethanol (benzyl alcohol);
C

7
H80; [100-51-6]

Halban, H.

Z. Phys. Chern.

1913, 84, 129-159.

VARIABLES: PREPARED BY:

concentration P. G. T. Fogg

EXPERIMENTAL VALUES:

T/K
concentration of

C3H9N in so1~tion/

mol dm
Pc H N/rnrnHg

3 9

Concentration of
C3H9N in solution/

concentration in
gas phase

Mole fraction
in solution*

x C3H
9

N

298.2 0.0950

0.247

0.447

0.486

0.763

0.769

1. 040

1. 35

3.57

7.39

8.37

14.6

14.7

25.0

1308

1282

1127

1081

973

968

775

0.0098

0.0250

0.0443

0.0480

0.0734

0.0739

0.0975

* Calculated by the compiler, using the density of the solvent given in
ref. (1), on the assumption that dissolution of gas caused negligible
change of volume of the liquid phase.

AUXI LlARY [NFORNATION

2. From Schmitz, DU5seldorf;
b.p. 204.8-205.2 C.

SOllRCl: AND PURITY OF NATERIALS:
1. Hydrated chloride from Kahlbaum;

reacted with KOH; gas dried with
NaOH.

REFr:RENCr:S:
1. Dreisbach, R.R. PhysicaZ

P~ope~ties of ChemicaZ Compounds,
vol.' 1, A.C.S. Washington. 1955.

2. Gaus, Z. Ano~g. Chern. 1900,
25, 236.

3. Abegg, R.; Riesenfeld, H. Z. Phys.
Chern. 1902, 40, 84.

METHOD/APPARATUS/PROCEDURE:
The partial pressures of trimethyl­
amine above solutions of concentrat­
ions determined by titration, were
measured by a dynamic method (refs.
(2) & (3». Mixtures of hydrogen anc
oxygen, produced by electrolysis of
sodium hydroxide solution, were
passed through each solution of
trimethylamine. The trimethylamine
in the gas stream was absorbed in
hydrochloric acid and estimated from
changes in electrical conductivity
due to partial neutralisation of the ~~-:S-'1-'I-MA--T-E-D--ER-R-O-R-:--------------------------~
acid. The volumes of hydrogen/
oxygen gas mixture produced by
electrolysis were found from the
barometric pressure and changes in a
copper voltameter in series with the f..------------------------------------1
cell for producing the gas. The
partial pressures of trimethylamine
were calculated on the assumption
that equilibrium was established
between trimethylamine in solution
and that in the gas phase, during
passage of hydrogen/oxygen mixture
through the solution.



SoZubiZity of Gases and Liquids,

ORIGINAL MEASUREMENTS:
Gerrard, w.

N,N-Dimethylmethanamine

COMPONENTS:

1. N,N-Dimethylmethanamine
(trimethylamine); CsHgN;
[75-50-31

2. Benzenemethanol (Benzyl alcohol ); PZenum 1976, Chapter 10.
C7HeO; [100-51-6]

193

VARIABLES:

Temperature, pressure

PREPARED BY:

C. L. Young

EXPERIMENTAL VALUES:

T/K

278.15

283.15

293.15
298.15

P/rnrnHg P/l0 5 Pa

100 0.133
200 0.267
300 0.400
400 0.533
500 0.667
600 0.800
700 0.933
760 1.013
100 0.133
200 0.267
300 0.400
400 0.533
500 0.667
600 0.800
700 0.933
760 1.013
760 1. 013
100 0.133
200 0.267
300 0.400
400 0.533
500 0.667
600 0.800
700 0.933
760 1.013

Mole fraction of trimethylamine
in liquid,

x(CHs)sN

0.315
0.407
0.484
0.557
0.644
0.742
0.866
0.925
0.293
0.372
0.448
0.508
0.574
0.644
0.725
0.776
0.585
0.224
0.301
0.353
0.395
0.436
0.475
0.516
0.541

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within O. 2K.
The apparatus and procedure are
described by Gerrard [1,2].

SOURCE AND PURITY OF MATERIALS:

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ±O.l; ox/x = ±3%

(estimated by compiler)

REFERENCES:
1. Gerrard, W.
J. AppZ. Chem. BioteahnoZ. 1972, 22
523-650.
2. Gerrard, W.
SoZubiZity of Gases and Liquids.
PZenum Press, New York. 1976.
Chapter 1.
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N,N-Dimethylmethanamine

COMPONENTS: ORIGINAL MEASUREMENTS:

1. N,N-Dimethylmethanamine Gerrard, w.
(trimethylamine); C3H9N;
[75-50-3] SoZubiZity of Gases and Liquids,

2. 1,2-Ethanediol (Ethylene glycol); PZenum 1976, Chapter 10.
C2H602; [107-21-1]

VARIABLES: PREPARED BY:

Temperature, pressure C. L. Young

EXPERIMENTAL VALUES:
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T/K

283.15

298.15

P/mmHg

100
200
300
400
500
600
700
760
100
200
300
400
500
600
700
760

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013
0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013

Mole fraction of trimethylamine
in liquid,

X(CH3)2N

0.116
0.216
0.304
0.384
0.455
0.531
0.616
0.672
0.058
0.120
0.180
0.232
0.285
0.331
0.378
0.396

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus abd procedure are
described by Gerrard [1,2].

SOURCE AND PURITY OF MATERIALS:

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = :to.l;

(estimated by

ox/x = :t3%

compiler)

REFERENCES:
1. Gerrard, w.
J. AppZ. Chern. BioteahnoZ. 1972, 22
623-650.
2. Gerrard, w.
SoZubiZity of Gases and Liquids.
PZenum Press, New York. 1976.
Chapter 1.



196

COMPONENTS:

JlJ,N-Dimethylmethanamine

ORIGINAL MEASUREMENTS:

1. N.N-Dimethylmethanamine,
(Trimethylamine); C3H9N;
[75-50-3]

2. 2-Propanone, (acetone); C
3

H60;
[67-64-1]

VARIABLES:

Concentration

EXPERIMENTAL VALUES:

Halban, H.

z. Phys. Chem.

1913, 84, 129-159.

PREPARED BY:

P. G. T. Fogg

T/K

298.2

Concentration of
C3H9N in so1~tion/

mol dm

0.212

0.237

0.281

0.325

Pc H N/mmHg
3 9

51.8

57.8

68.5

77.6

Concentration of
C3H9N in sol';ltion/

concentrat~on

in gas phase

76.2

76.7

76.2

77.7

Hole fraction
in solution*

x C
3

H
9

N

0.0153

0.0171

0.0202

0.0233

* Calculated by the compiler, using the density of the solvent given in
ref. (1), on the assumption that dissolution of gas caused negligible
change of volume of the liquid phase.

AUXILIARY INFORHATlON

METHOD/APPARATUS/PROCEDURE:
The partial pressures of trimethyl­
amine above solutions of concentrat­
ions determined by titration, were
measured by a dynamic method (refs.
(2) & (3». Mixtures of hydrogen and
oxygen, produced by electrolysis of
sodium hydroxide solution, were
passed through each solution of
trimethylamine. The trimethylamine
in the gas stream was absorbed in
hydrochloric acid and estimated from
changes in electrical conductivity
due to partial neutralisation of the
acid. The volumes of hydrogen/
oxygen gas mixture produced by
electrolysis were found from the
barometric pressure and changes in a
copper voltameter in series with the
cell for producing the gas. The
partial pressures of trimethylamine
were calculated on the assumption
that equilibrium was established
between trimethylamine in solution
and that in the gas phase, during
passage of hydrogen/oxygen mixture
through the solution.

SOURCI' AND PURITY OF MATI'RIALS:

1. Hydrated chloride from Kahlbaum;
reacted with KOH; gas dried with
NaOH.

2. Kah1baum aus der BisuZfitverbind­
ung; drieg over anhydrous CuS04 ;
b.p. 56.4 C (769 mmHg).

ESTIMATED ERROR:

REFERENCI::S:
1. Lange's Handbook of Chemistry

(12th edition), McGraw-Hill,
New York, 1979.

2. Gaus, ~norg. Chem. 1900,
25, 236.

3. Abegg, R.; Riesenfe1d, H. Z. Phys.
Chem. 1902, 40, 84.
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COMPONENTS:

1. N,N-Dimethylmethanamine
(trimethylamine); CsHgN;
[75-50-3]

2. 1,2,3-Propanetriol (Glycerol);
CsHsOs; [56-81-5]

VARIABLES:

Temperature, pressure

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Gerrard, w.

SoZubiZity of Gases and Liquids.

PZenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K

283.15

298.15

P/mmHg

100
200
300
400
500
600
700
760
100
200
300
400
500
600
700
760

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013
0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013

Mole fraction of trimethylamine
in liquid,
x(CHs)sN

0.134
0.238
0.316
0.395
0.464
0.530
0.604
0.657
0.075
0.129
0.177
0.224
0.272
0.322
0.376
0.408

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ±O.l; ox/x = ±3%

(estimated by compiler)

REFERENCES:
1. Gerrard, W.
J. AppZ. Chem. BioteahnoZ. 1972, 22
623-650.
2. Gerrard, w.
SoZubiZity of Gases and Liquids.
PZenum Press. New York. 1976.
Chapter 1.
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COMPONENTS:

N,N-Dimethylmethanamine

ORIGINAL MEASUREMENTS:

1. N,N-Dimethylmethanamine
(trimethylamine); CgHgN;
[75-50-3]

VARIABLES:

EXPERIMENTAL VALUES:

Gerrard, w.

Sotubitity of Gases and Liquids,

PZenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K

283.15

P/mmHg

760 1.013

Mole fraction of trimethylamine
in liquid,
x (CH g) gN

0.680

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within O. 2K.
The apparatus and procedure are
described by Gerrard [1,2].

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K =±O.l; ox/x = ±3%
(estimated by compiler)

REFERENCES:
1. Gerrard, w.
J. Appt. Chem. Bioteahnot.1972, 22
623-650.
2. Gerrard, tv.
Sotubitity of Gases and Liquids.
PZenum Press, New York. 1976.
Chapter 1.



COMPONENTS:

N,N-Dimethylmethanamine

ORIGINAL MEASUREMENTS:

199

1. N,N-Oimethylmethanamine,
(Trimethylamine); C3H9N;
[75-50-3]

2. Acetic acid, ethyl ester (ethyl
acetate); C4H80 2 ; [141-78-6]

VARIABLES:

Concentration

EXPERIMENTAL VALUES:

Halban, H.

Z. Phys. Chem.

1913, 84, 129-159.

PREPARED BY:

P. G. T. Fogg

T/K

298.2

Concentration of
C3 H9N in so!~tion/

mol dm

0.213

0.250

0.267

Pc H N/mmHg
3 9

46.7

54.7

59.0

Concentration of
C3H9N in solution/

concentration
in gas phase

84.9

85.0

84.1

Mole fraction
in solution*

x C3H
9

N

0.0205

0.0240

0.0256

* Calculated by the compiler, using the density of the solvent given in
ref. (1), on the assumption that dissolution of gas caused negligible
change of volume of the liquid phase.

AUXILIARY INFORHATlON

METHOD :APPARATUS /PROCEDURE:

The partial pressures of trimethyl­
amine above solutions of concentrat­
ions determined by titration, were
measured by a dynamic method (refs.
(2) & (3». Mixtures of hydrogen and
oxygen, produced by electrolysis of
sodium hydroxide solution, were
passed through each solution of
trimethylamine. The trimethylamine
in the gas stream was absorbed in
hydrochloric acid and estimated from
changes in electrical conductivity
due to partial neutralisation of the
acid. The volumes of hydrogen/
oxygen gas mixture produced by
electrolysis were found from the
barometric pressure and changes in a
copper voltameter in series with the
cell for producing the gas. The
partial pressures of trimethylamine
were calculated on the assumption
that equilibrium was established
between trimethylamine in solution
and that in the gas phase, during
passage of hydrogen/oxygen mixture
through the solution.

SOURCE AND I'URlTY OF HATERIALS;

1. Hydrated chloride from Kahlbaum;
reacted with KOH; gas dried with
NaOH.

2. Purified as indicated in ref. (4) ;
distil~ed over phosphoruso
pentox~de; b.p. 76.2-77.1 C.

ESTIMATED ERROR:

REFERENCES:
1. Timmermans, J. Physiao-ChemiaaZ

Constants of Pu~e O~gania Compound
Vol. 2, Elsevier, Amsterdam. 1965

2. Gaus, Z. Ano~g. Chem. 1900-,---
25, 236. ----

3. Abegg, R.; Riesenfeld, H. Z. Phys.
Chem. 1902, 40, 84.

4. Beckmann, E. Z. Phys. Chem. 1913
82, 338.
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COMPONENTS:

N,N-Dimethylmethanamine

ORIGINAL MEASUREMENTS:

1. N.N-Dimethylmethanamine,
(Trimethylamine); C3H9N;
[75-50-3]

2. l,l'-Oxybis-ethane, (ethyl ether)
C

4
H

10
0; [60-29-7]

VARIABLES:

concentration

EXPERIMENTAL VALUES:

Halban, H.

z. Phys. Chern.

1913, 84, 129-159.

PREPARED BY:

P. G. T. Fogg

T/K

298.2

Concentration of
C3H9N in so1~tion/

mol dIn

0.0868

0.1270

0.1310

Pc H N/mrnHg
3 9

29.5

44.3

46.9

Concentration of
C3H9N in sol~tion/

concentratJ.on
in gas phase

54.7

53.3

51.9

Mole fraction
in solution*

IeC3H
9

N

0.0089

0.0130

0.0134

* Calculated by the compiler, using the density of the solvent given in
ref. (1), on the assumption that dissolution of gas caused negligible
change of volume of the liquid phase.

AUXI LlARY INFORHATION

METHOD/APPARATUS/PROCEDURE:
The partial pressures of trimethyl­
amine above solutions of concentrat­
ions determined by titration, were
measured by a dynamic method (refs.
(2) & (3». Mixtures of hydrogen and
oxygen, produced by electrolysis of
sodium hydroxide solution, were
passed through each solution of
trimethylamine. The trimethylamine
in the gas stream was absorbed in
hydrochloric acid and estimated from
changes in electrical conductivity
due to partial neutralisation of the
acid. The volumes of hydrogen/oxygen
gas mixture produced by electrolysis
were found from the barometric pressurE
and changes in a copper voltameter in
series with the cell for producing
the gas. The partial pressures of
trimethylamine were calculated on the
assumption that equilibrium was •
established between trimethylamine in
solution and that in the gas phase,
during passage of hydrogen/oxygen
mixture through the solution.

SOURC~ AND PUR11~ OF ~~TERIALS:

1. Hydrated chloride from Kahlbaum;
reacted with KOH; gas dried with
NaOH.

2. Free from alcohol.

ESTIMATED ERROR:

REFERENCES:

1. Marsden, C. SoZvent Guide,
Cleaver-Hume, London, 1963.

2. Gaus, Z. Anorg. Chern. 1900,
25, 236.

3. Abegg, R.; Riesenfeld, H. Z. Phys.
Chern. 1902, 40, 84.



COMPONENTS:

N,N-Dimethylmethanamine

ORIGINAL MEASUREMENTS:
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1. N.N-Dimethylmethanamine,
(Trimethylamine): C3H9N:
[75-50-3]

2. I-Phenyl-ethanone, (acetophenone)
C8H80: [98-86-2]

VARIABLES:

Concentration

EXPERIMENTAL VALUES:

Halban, H.

Z. Phys. Chern.

1913, 84, 129-159.

PREPARED BY:

P. G. T. Fogg

T/K

298.2

Concentration of
C3H9N in so!~tion/

mol dm

0.212

0.379

Pc H N/mmHg
3 9

68.5

120.7

Concentration of
C3HqN in sol~tion/

cbncentrat~on

in gas phase

57.6

58.1

Mole fraction
in solution*

:x:C3H
9

N

0.0243

0.0426

* Calculated by the compiler, using the density of the solvent given in
ref. (1), on the assumption that dissolution of gas caused negligible
change of volume of the liquid phase.

AUXI LlARY tNFORHATION

METHOD/APPARATUS/PROCEDURE:
The partial pressures of trimethyl­
amine above solutions of concentrat­
ions determined by titration, were
measured by a dynamic method (refs.
(2) & (3). Mixtures of hydrogen and
oxygen, produced by electrolysis of
sodium hydroxide solution, were
passed through each solution of
trimethylamine. The trimethylamine
in the gas stream was absorbed in
hydrochloric acid and estimated from
changes in electrical conductivity
due to partial neutralisation of the
acid. The volumes of hydrogen/
oxygen gas mixture produced by
electrolysis were found from the
barometric pressure and changes in a
copper voltameter in series with the
cell for producing the gas. The
partial pressures of trimethylamine
were calculated on the assumption
that equilibrium was established
between trimethylamine in solution
and that in the gas phase, during
passage of hydrogen/oxygen mixture
through the solution.

SOURCE AND PURITY Of HATERIALS:

1. Hydrated chloride from Kahlbaum:
reacted with KOH; gas dried with
NaOH.

2. Kahlbaum: purified by freezing.

ESTIMATED ERROR:

REFERENCES;
1. Dreisbach, R.R. Physiaat Proper tie

of Chemiaat Compounds, Vol. 1,
A.C.S. Washington, 1955.

2. Gaus, Z. Anorg. Chern. 1900, 25,
236. ----

3. Abegg, R.; Riesenfeld, H. Z. Phys.
Chern. 1902, 40, 84.
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COMPONENTS:

1. N,N-Dimethylmethanamine
(trimethylamine) 7 CaHgN7
[75-50-3]

2. l-Phenylethanone (methyl phenyl
ketone) 7 CaHa07 [98-86-2]

VARIABLES:

Pressure

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Gerrard, W.

SoZubiZity of Gases and Liquids,

PZenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K

298.15

P/mmHg

100
200
300
400
500
600
700
760

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013

Mole fraction of trimethylamine
in liquid,

x (CHa) aN

0.039
0.080
0.117
0.157
0.202
0.252
0.310
0.353

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometel
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

SOURCE AND PURITY OF MATERIALS:

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ±0.17 ox/x = ±3%

(estimated by compiler)

REFERENCES:
1. Gerrard, W.
J. AppZ. Chem. BioteahnoZ. 1972, 22
623-650.
2. Gerrard, W.
SoZubiZity of Gases and Liquids.
PZenum Press, New York. 1976.
Chapter 1.
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COMPONENTS:

1. N,N-Dimethylmethanamine
(trimethylamine); CgHgN;
[75-50-3]

2. Ethoxybenzene (ethyl phenyl
ether); CaHloO; [103-73-1]

VARIABLES:

Pressure

EXPERIMENTAL VALUES:

T/K P/mrnHg P/IOsPa

283.15 100 0.133
200 0.267
300 0.400
400 0.533
500 0.667
600 0.800
700 0.933
760 1.013

ORIGINAL MEASUREMENTS:

Gerrard, N.

SoZubiZity of Gases and Liquids.

PZenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

Mole fraction of trimethylamine
in liquid,

(CHg) gN

0.076
0.160
0.255
0.354
0.460
0.566
0.680
0.750

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

SOURCE AND PURITY OF MATERIALS:

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

BSTIMATED ERROR:

oT/K = ±O.l; OX/X = ±3%
(estimated by compiler).

REFERENCBS:
1. Gerrard, w.

J. AppZ. Chem. BioteahnoZ. 1972,
22, 623-650.

2. Gerrard, W. SoZubiZity of Gases
and Liquids. PZenum Press. New
York. 1976, Chapter. 1.



204

COMPONENTS:

N,N-Dimethylmethanamine.
ORIGINAL MEASUREMENTS:

1. N,N-Dimethy1methanamine,
(Trimethylamine); C3H9N;
[75-50-3]

2. Benzoic acid, ethyl ester (ethyl
benzoate) C9HIOo2 ; [93-89-0]

VARIABLES:

concentration

EXPERIMENTAL VALUES:

Ha1ban, H.

Z. Phys. Chem.

1913, 84, 129-159.

PREPARED BY:

P. G. T. Fogg

T/K

298.2

Concentration of
C3H9N in so!~tion/

mol dm

0.1561

0.1622

Pc H N/rnrnHg
3 9

38.1

39.6

Concentration of
C3H9N in sol~tion/

concentrat~on

in gas phase

76.2

76.2

Mole fraction
in solution*

:r:C3H
9

N

0.0220

0.0228

* Calculated by the compiler, using the density of the solvent given in
ref. (I), on the assumption that dissolution of gas caused negligible
change of volume of the liquid phase.

AUXILIARY LNFORMATION

METHOD/APPARATUS/PROCEDURE:
The partial pressures of trimethyl­
amine above solutions of concentrat­
ions determined by titration, were
measured by a dynamic method (refs.
(2) & (3)). Mixtures of hydrogen and
oxygen, produced by electrolysis of
sodium hydroxide solution, were pass­
ed through each solution of
trimethylamine. The trimethylamine
in the gas stream was absorbed in
hydrochloric acid and estimated from
changes in electrical conductivity
due to partial neutralisation of the
acid. The volumes of hydrogen/
oxygen gas mixture produced by
electrolysis were found from the
barometric pressure and changes in a
copper voltameter in series with the
cell for producing the gas. The
partial pressures of trimethylamine
were calculated on the assumption
that equilibrium was established
between trimethylamine in solution
and that in the gas phase, during
passage of hydrogen/oxygen mixture
through the solution.

SOURCE AND PURITY OF MATERIALS:

1. Hydrated chloride from Kah1baum;
reacted with KOH; gas dried with
NaOH.

2. Kah1baum; b.p. 212.4-212.9 0 C
(764 rnrnHg) .

ESTIMATED ERROR:

REFERENCES:
1. Tirnrnermans, J. Physiao-ChemiaaZ

Constants of Pure Organia Compoundt
Vol. 2, Elsevier, Amsterdam, 1965.

2. Gaus, Z. Anorg. Chem. 1900~,
236. ----

3. Abegg, R.; Riesenfeld, H. Z. Phys.
Chem. 1902, 40, 84.



COMPONENTS:

N,N-Dimethylmethanamine

ORIGINAL MEASUREMENTS:
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1. N,N-Dimethylmethanamine
(trimethylamine); CaHgN;
[75-50-3]

2. Benzoic acid, ethyl ester
(ethyl benzoate); C9H1002;
[93-89-0]

VARIABLES:

Temperature, pressure

EXPERIMENTAL VALUES:

Gerrard, w.

Solubility of Gases and Liquids,

Plenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K

293.15
298.15

P/mmHg

760
100
200
300
400
500
600
700
760

1.013
0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013

Mole fraction of trimethylamine
in liquid,
x (CHa) aN

0.506
0.051
0.103
0.152
0.205
0.256
0.292
0.376
0.423

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ±O.l; ox/x =±3%

(estimated by compiler)

REFERENCES:
1. Gerrard, W.
J. Appl. Chern. Bioteahnol.1972, 22
623-650.
2. Gerrard, W.
Solubility of Gases and Liquids.
Plenum Press, New York. 1976.
Chapter 1.
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COMPONENTS:

N,N-Dimethylmethanamine

ORIGINAL MEASUREMENTS:

1. N,N-Dimethylmethanamine Gerrard, w.
(trimethylamine); CsHgN;
[75-50-3] SoZubiZity of Gases and Liquids,

2. l,l'-Oxybisoctane (dioctyl ether); PZenum 1976, Chapter 10.
C16Hs~O; [629-82-3]

VARIABLES: PREPARED BY:

Temperature, pressure C. L. Young

EXPERIMENTAL VALUES:

T/K

293.15

298.15

P/mmHg

400
500
600
700
760
100
200
300
400
500
600
700
760

P/10sPa

0.533
0.667
0.800
0.933
1.013
0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013

Mole fraction of trimethylamine
in liquid,

x(CHs) 3N

0.376
0.452
0.524
0.595
0.630
0.148
0.232
0.302
0.366
0.426
0.482
0.536
0.567

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ±O.l; ox/x = ±3%

(estimated by compiler)

REFERENCES:
1. Gerrard, w.
J. AppZ. Chem. BiotechnoZ. 1972, 22
623-650.
2. Gerrard, w.
SoZubiZity of Gases and Liquids.
PZenum Press, New York. 1976.
Chapter 1.



COMPONENTS:

N,N-Dimethylmethanamine

ORIGINAL MEASUREMENTS:

207

1. N,N-Dimethylmethanamine,
(Trimethylamine); C3H9N;
[75-50-3]

2. Acetonitrile; C2H3N; [75-05-8]

VARIABLES:

Concentration

EXPERIMENTAL VALUES:

Halban, H;

z. Phys. Chem.
1913, 84, 129-159.

PREPARED BY:

P. G. T. Fogg

T/K

298.2

Concentration of
C3H9N in sol~3ion/

mol dm

0.1200

0.1260

0.1620

PC H N/mmHg
3 9

35.3

37.0

46.7

Concentration of
C3H9N in solution/

concentration
in gas phase

63.2

63.2

64.3

Mole fraction
in solution*

x C3H
9

N

0.0063

0.0066

0.0085

SOURCE AND PURll~ OF ~\TCRIALS:

1. Hydrated chloride from Kahlbaum;
reacted with KOH; gas dried with
NaOH.

2. Kahlbaum; drieg over K2S04 ;
b.p. 81.0-81.2 C.

* Calculated by the compiler, using the density of the solvent given in
ref. (1), on the assumption that dissolution of gas caused negligible
change of volume of the liquid phase.

AUXILIARY INFOR}~TION

METHOD/APPARATUS/PROCEDURE:
The partial pressures of trimethyl­
amine above solutions of concentrat­
ions determined by titration, were
measured by a dynamic method (refs.
(2) & (3». Mixtures of hydrogen anc
oxygen, produced by electrolysis of
sodium hydroxide solution, were
passed through each solution of
trimethylamine. The trimethylamine
in the gas stream was absorbed in
hydrochloric acid and estimated from
changes in electrical conductivity
due to partial neutralisation of the~ES-T-l-MA--T-E-D-E-R-R-O-R-:------------------------~
acid. The volumes of hydrogen/
oxygen gas mixture produced by
electrolysis were found from the
barometric pressure and changes in a
copper voltameter in series with the 1-::'==::-:-::':":":"-------------------------------1
cell for producing the gas. The REHRENCES:
partial pressures of trimethylamine 1. Dreisbach, R.R. PhysiaaZ Properties
were calculated on the assumption of ChemiaaZ Compounds, Vol. 3,
that equilibrium was established A.C.S., Washington. 1961.
between trimethylamine in solution 2. Gaus, Z. Anorg. Chem. 1900, 25,
and that in the gas phase, during 236. ----
passage of hydrogen/oxygen mixture 3. Abegg, R.; Riesenfeld, H. Z. Phys.
through the solution. Chem. 1902, 40, 84.



208

COMPONENTS:

N,N·Dimethylmethanamine

ORIGINAL MEASUREMENTS:

1. N.N-Dimethylmethanamine,
(Trimethylamine): C3H9N:
[75-50-3]

2. Nitromethane : CH3N02 : [75-52-5]

VARIABLES:

concentration

EXPERIMENTAL VALUES:

Halban, H.

z. Phys. Chern.

1913, 84, 129-159.

PREPARED BY:

P. G. T. Fogg

T/K

298.2

Concentration of
C3H9N in so!~tionl

mol dm

0.1070

0.1272

0.1419

0.1741

Pc H N/mmHg
3 9

35.4

42.1

46.8

56.4

Concentration of
C

3
H9N in solution/
concentration
in gas phase

56.0

56.0

56.5

57.5

Mole fraction
in solution*

xC3H
9

N

0.0057

0.0068

0.0076

0.0093

* Calculated by the compiler, using the density of the solvent given in
ref. (1), on the assumption that dissolution of gas caused negligible
change of volume of the liquid phase.

AUXI LIARY INFORNATlON

METHOD/APPARATUS/PROCEDURE:
The partial pressures of trimethyl­
amine above solutions of concentrat­
ions determined by titration, were
measured by a dynamic method (refs.
(2) & (3)). Mixtures of hydrogen and
oxygen, produced by electrolysis of
sodium hydroxide solution, were
passed through each solution of
trimethylamine. The trimethylamine
in the gas stream was absorbed in
hydrochloric acid and estimated from
changes in electrical conductivity
due to partial neutralisation of the
acid. The volumes of hydrogen/
oxygen gas mixture produced by
electrolysis were found from the
barometric pressure and changes in a
copper voltameter in series with the
cell for producing the gas. The
partial pressures of trimethylamine
were calculated on the assumption
that equilibrium was established
between trimethylamine in solution
and that in the gas phase, during
passage of hydrogen/oxygen mixture
through the solution.

SOURCE AND PURI1Y OF ~~TERIALS:

1. Hydrated chloride from Kahlbaum:
reacted with KOH: gas dried with
NaOH.

2. Prepared according to ref. (4):
dried over gotassium carbonate:
b.p. 100.6 C (751 mmHg).

REFERENCES:

1. Timmermans, J. Physioo-ChernioaZ
Constants of Pu~e O~ganio Compounds
Vol. 2, Elsevier, Amsterdam. 1965

2. Gaus Z. Ano~g. Chern. 1900,~
236. -----

3. Abegg, R.; Riesenfeld, H. Z. Phys.
Chern. 1902, 40, 84.

4. Steinkopf, W.; Kirchhoff, G. Be~.

Dtsoh. Chern. Ges. ~, 42, 3438.



COMPONENTS:

N,N-Dimethylmethanamine

ORIGINAL MEASUREMENTS:
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1. N,N-Dimethylmethanamine
(trimethylamine) I C3H9Nl
[75-50-3]

2. N,N-Dimethylformamidel C3H7NOI
[68-12-2]

VARIABLES:

Temperature, pressure

Gerrard, w.

Solubility of Gases and Liquids,

Plenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

EXPERIMENTAL VALUES:

T/K

278.15

283.15

298.15

P/mmHg P/10spa

100 0.133
200 0.267
300 0.400
400 0.533
500 0.667
600 0.800
700 0.933
760 1.013
100 0.133
200 0.267
300 0.400
400 0.533
500 0.667
600 0.800
700 0.933
760 1.013
100 0.133
200 0.267
300 0.400
400 0.533
500 0.667
600 0.800
700 0.933
760 1.013

Mole fraction of trimethylamine
in liquid,

x (CH 3 ) 3N

0.028
0.072
0.128
0.202
0.305
0.442
0.700
0.880
0.024
0.060
0.098
0.145
0.205
0.288
0.410
0.511
0.017
0.037
0.060
0.084
0.106
0.132
0.165
0.191

AUXILIARY INFORMATION .-

METHOD/APPARATUS/PROCEDURE:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of abosrbed
gas was estimated by weighing. The
temperature was manually controlled
to within O. 2K.
The apparatus and procedure are
described by Gerrard [1.2].

Y Vol 2l-H

SOURCE AND PURITY OF MATERIALS:

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ±O.ll ox/x = ±3%

(estimated by compiler)

REFERENCES:
1. Gerrard, w.
J. Appl. Chern. BiotechnoZ.1972, 22
623-650. ----

2. Gerrard, w.
Solubility of Gases and Liquids.
Plenum P~ess, New Yo~k. 1976.
Chapter 1.
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COMPONENTS:

1. N,N-Dimethylmethanamine
(trimethylamine); CsHgN;
[75-50-3]

2. Pyridine; CsHsN; [110-86-1]
or
Quinoline; C9H7N; [91-22-5]

VARIABLES:

Pressure

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Gerrard, w.
SoZubiZity of Gases and Liquids,

PZenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K P/mmHg

Mole fraction of trimethylamine
in liquid,

x(CHs)sN

283.15 700
760

pyridine; CsHsN; [110-86-1]

0.933
1.013

0.65
0.70

283.15 100
200
300
400
500
600
700
760

Quinoline; C9H7N;

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013

AUXILIARY INFORMATION

[91-22-5]

0.051
0.112
0.179
0.248
0.321
0.413
0.545
0.648

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

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ±O.l; ox/x = ±3%

(estimated by compiler)

REFERENCES:
1. Gerrard, w.
J. AppZ. Chem. BioteahnoZ. 1972, 22
623-650.
2. Gerrard, w.
soZubiZity of Gases and Liquids.
PZenum P~e8s, Ne~ Yo~k.1976.

Chapter 1.



COMPONENTS:

N,N-Dimethylmethanamine

ORIGINAL MEASUREMENTS:
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1. N,N-Methylmethanamine
(trimethylamine); CsHgN;
[75-50-3]

2. Nitrobenzene; C6 HsN0 2 ;

[98-95-3]

VARIABLES:

Temperature, pressure

EXPERIMENTAL VALUES:

Gerrard, w.
Solubility of Gases and Liquids,

Plenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K

283.15

298.15

P/mmHg

100
200
300
400
500
600
700
760
100
200
300
400
500
600
700
760

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013
0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013

Mole fraction of trimethylamine
in liquid,

x (CHs) sN

0.060
0.119
0.184
0.260
0.356
0.464
0.595
0.694
0.032
0.070
0.110
0.151
0.196
0.243
0.293
0.326

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION .-

SOURCE AND PURITY OF MATERIALS:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of abosrbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:
8T/K = ±O.l; ox/x = ±3%
(estimated by compiler)

REFERENCES:
1. Gerrard, w.
J. Appl. Chern. Bioteahnol.1972, 22
623-650. ----
2. Gerrard, w.
Solubility of Gases and Liquids.
Plenum Press, New York. 1976.
Chapter 1.
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COMPONENTS: ORIGINAL MEASUREMENTS:

1. N,N-Dimethylmethanamine,
(Trimethylamine); C3H9N;
[75-50-3]

Halban, H.

Z. Phys. Chem.

1913, 84, 129-159.

VARIABLES: PREPARED BY:

Concentration P. G. T. Fogg

EXPERIMENTAL VALUES:

T/K
concentration of

C3H9N in solution/
mol dIn

Pc H N/mmHg
3 9

Concentration of
C3HqN in solution/

concentration
in gas phase

Mole fraction
in solution*

II:C
3

H
9

N

298.2 0.180

0.236

0.268

63.3

81. 7

94.5

52.8

53.7

52.7

0.0182

0.0237

0.0268

* Calculated by the compiler, using the density of the solvent given in
ref. (1), on the assumption that dissolution of gas caused negligible
change of volume of the liquid phase.

AUXILIARY INFORNATION

SOURCE AND PURITY OF ~~TERIALS:

1. Hydrated chloride from Kahlbaum;
reacted with KOH; gas dried with
NaOH.

Dreisbach, R.R. PhysiaaZ Properties
of ChemiaaZ Compounds, Vol. 1,
A.C.S. Washington. 1955.

2. Gaus, Z. Anorg. Chem. 1900, 25,
236.

3. Abegg, R.; Riesenfe1d, H. Z. Phys.
Chem. 1902, 40, 84.

METHOD/APPARATUS/PROCEDURE:
The partial pressures of trimethyl­
amine above solutions of concentrat­
ions determined by titration, were
measured by a dynamic method (refs.
(2) & (3)). Mixtures of hydrogen anc
oxygen, produced by electrolysis of 2. Kahlbaum aus krist. BenzoZ;
sodium hydroxide solution, were dried before use.
passed through each solution of
trimethylamine. The trimethylamine
in the gas stream was absorbed in
hydrochloric acid and estimated from
changes in electrical conductivity
due to partial neutralisation of the ~~~~__--__------------------------~
acid. The volumes of hydrogen/ ESTlI1ATED ERROR:
oxygen gas mixture produced by
electrolysis were found from the
barometric pressure and changes in a
copper voltameter in series with the ~=__----------------------------------t
cell for producing the gas. The REFERENCES:
partial pressures of trimethylamine
were calculated on the assumption 1.
that equilibrium was established
between trimethylamine in solution
and that in the gas phase, during
passage of hydrogen/oxygen mixture
through the solution.
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COMPONENTS:

1. N,N-Dimethylmethanamine
(trimethylamine): CsHgN:
[75-50-3]

2. Benzenamine (Aniline): CsH7N:
[62-53-3]

VARIABLES:

Pressure

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Gerrard, w.

SoZubiZity of Ga8e8 and Liquid8,

PZenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K

283.15

P/mmHg

100
200
300
400
500
600
700
760

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013

Mole fraction of trimethylamine
in liquid,

x (CH s ) aN

0.111
0.217
0.327
0.432
0.531
0.626
0.720
0.775

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometeI
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ZO.l: ox/x = Z3%

(estimated by compiler)

REFERENCES:
1. Gerrard, w.
J. AppZ. Chem. BioteahnoZ. 1972, 22
623-650.
2. Gerrard, w.
SoZubiZity of Ga8e8 and Liquid8.
PZenum Pre88, New York. 1976.
Chapter 1.
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COMPONENTS:

1. N,N-Dimethylmethanamine
(trimethylamine); C3H9N;
[75-50-3]

2. N-Methylbenzenamine; C7H9N;
[100-61-8]

VARIABLES:

Pressure

ORIGINAL MEASUREMENTS:

Gerrard, w.

SoZubiZity of Gases and Liquids,
PZenum, 1976,
Chapter~

PREPARED BY:

C. L. Young

EXPERIMENTAL VALUES:

T/K P/mmHg

283.15 100

200

300

400

500

600

700

760

p/I0 5 pa

0.133

0.267

0.400

0.533

0.667

0.800

0.933

1.013

Mole fraction of
N,N-dimethylmethanamine

in liquid,

xC3H9N

0.060

0.128

0.203

0.284

0.380

0.492

0.640

0.732

METHOD APPARATUS/PROCEDURE:

AUXILIARY INFOR}~TION

SOURCe AND PURITY OF HATERIALS:

Amine was passed into a known weight

of pure liquid in a bubbler tube at

a total pressure measured by a

manometer assembly. The amount of

absorbed gas was estimated by

weighing. The temperature was

manually controlled to within 0.2K.

The apparatus and procedure are

described by Gerrard (1,2).

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ±O.l~ ox/x = ±3%

(estimated by compiler).

REFERENCES:
1. Gerrard, w.

J. AppZ. Chern. BiotechnoZ.
1972, 22, 623-650.

2. Gerrard, w.
SoZubiZity of Gases and Liquids,
PZenum Press, NeW York. 1976,
Chapter 1.
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COMPONENTS:

1. N,N-Dimethylmethanamine,
(trimethylamine); C3HgN;
[75-50-3]

2. Benzonitrile; C7HSN; [100-47-0]

VARIABLES:

Pressure

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Gerrard, W.

SoZubiZity of Gases and Liquids,

PZenum 1976, Cha~ter 10.

PREPARED BY:

C. L. Young

T/K

283.15

P/mmHg

100
200
300
400
500
600
700
760

P/10spa

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013

Mole fraction of trimethylamine
in liquid,

.1:(CH 3 )3 N

0.067
0.140
0.217
0.302
0.400
0.507
0.640
0.720

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

1. British Drug Houses or Cambrian
Gases sample.

2. purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = :to.l;
(estimated by

0.1:/.1: = :t3%
compiler)

REFERENCES:
1. Gerrard, W.
J. AppZ. Chem. BioteahnoZ. 1972, 22
623-650.
2. Gerrard, W.
soZubiZity of Gases and Liquids.
PZenum Press, New York. 1976.
Chapter 1.
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COMPONENTS:

J\/,N-Dimethylmethanamine

ORIGINAL MEASUREMENTS:

1. N.N-Dimethylmethanamine,
(Trimethylamine): C3H9N:
[75-50-3]

2. l-Methyl-2-nitrobenzene:
C

7
H

7
N02 : [88-72-2]

VARIABLES:

Concentration

EXPERIMENTAL VALUES:

Halban, H.

z. phys. Chern.

1913, 84, 129-159.

PREPARED BY:

P. G. T. Fogg

T/K

298.2

Concentration of
C3H9N in so!~tion/

mol dm

0.250

0.256

Pc H N/mmHg
3 9

86.6

85.2

Concentration of
C3H9N in solution/

concentration
in gas phase

53.7

55.8

Mole fraction
in solution*

x C
3

H
9

N

0.0286

0.0293

r.STlMATED ERROR:

2. Supplied by Kahlbaum: purified by
method given in ref. (4): dried
over calcium chloride.

SOURCE AND PURI1~ OF MATERIALS:

1. Hydrated chloride from Kahlbaum:
reacted with KOH: gas dried with
NaOH.

* Calculated by the compiler, using the density of the solvent given in
ref. (1), on the assumption that dissolution of gas caused negligible
change of volume of the liquid phase.

AUXI LIARY INFORNATlON

METHOD/APPARATUS/PROCEDURE:
The partial pressures of trimethyl­
amine above solutions of concentrat­
ions determined by titration, were
measured by a dynamic method (refs.
(2) & (3)). Mixtures of hydrogen and
oxygen, produced by electrolysis of
sodium hydroxide solution, were
passed through each solution of
trimethylamine. The trimethylamine
in the gas stream was absorbed in
hydrochloric acid and estimated from
changes in electrical conductivity
due to partial neutralisation of the
acid. The volumes of hydrogen/
oxygen gas mixture produced by
electrolysis were found from the
barometric pressure and changes in a
copper voltameter in series with the 1----------------------1
cell for producing the gas. The RI.FERENCES:
partial pressures of trimethylamine 1. Lange's Handbook of Chern. (12th ed
were calculated on the assumption McGraw-Hill, New York, 1979.
that equilibrium was established 2. Gaus, Z. Anorg. Chern~OO
between trimethylamine in solution 25, 236.
and that in the gas phase, during 3. Abegg, R.: Riesenfeld, H. Z. Phys.
passage of hydrogen/oxygen mixture Chern. 1902, 40,84.
through the solution. 4. L~sner~ J. Prakt. Chern. 1895,

50, 563.
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COMPONENTS:
1. N,N-Dimethylmethanamine

(trimethylamine); CsHgN;
[75-50-3]

2. l-Methyl-2-nitrobenzene
(o-nitrotoluene); C7H7N02;
[88-72-2]

VARIABLES:

Temperature, pressure

ORIGINAL MEASUREMENTS:

Gerrard, W.

Solubility of Gases and Liquids,

Plenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

EXPERIMENTAL VALUES:

T/K

278.15

283.15

293.15
298.15

P/rnrnHg P/lOspa

100 0.133
200 0.267
300 0.400
400 0.533
500 0.667
600 0.800
700 0.933
760 1.013
100 0.133
200 0.267
300 0.400
400 0.533
500 0.667
600 0.800
700 0.933
760 1.013
760 1.013
100 0.133
200 0.267
300 0.400
400 0.533
500 0.667
600 0.800
700 0.933
760 1.013

Mole fraction of trimethylamine
in liquid,

x (CH s ) sN

0.071
0.146
0.238
0.351
0.482
0.647
0.828
0.920
0.064
0.132
0.202
0.284
0.380
0.486
0.605
0.676
0.406
0.040
0.080
0.118
0.160
0.204
0.250
0.301
0.331

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

Amine was passed into a known weight
of pure liquid in a bUbbler tUbe at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within O. 2K.
The apparatus and procedure are
described by Gerrard [1,2].

y Vol 21-0*

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:
oT/K = ~O.l; ox/x = ~3%

(estimated by compiler)

REFERENCES:
1. Gerrard, W.
J. Appl. Chern. Bioteahnol. 1972, 22
623-650.
2. Gerrard, W.
Solubility of Gases and Liquids.
Plenum Press, New York. 1976.
Chapter 1.
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COMPONENTS:

N,N-Dimethylmethanamine

ORIGINAL MEASUREMENTS:

1. N,N-Dimethylmethanamine,'
(trimethylamine) i C3H9Ni
[75-50-3]

2. Benzenemethanamine, (Benzylamine)i
C7H9Ni [100-46-9]

VARIABLES:

Pressure

EXPERIMENTAL VALUES:

Gerrard, W.

SoZubiZity of Gases and Liquids,

PZenum, 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K

283.15

P/rnrnHg

100
200
300
400
500
600
700
760

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013

Mole fraction of trimethylamine
in liquid,

x (CH a) aN

0.060
0.128
0.203
0.284
0.380
0.492
0.640
0.732

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ~O.li ox/x = ~3%

(estimated by compiler)

REFERENCES:
1. Gerrard, w.
J. AppZ. Chem. BioteahnoZ. 1972, 22
623-650.
2. Gerrard, w.
SoZubiZity of Gases and Liquids.
PZenum Press, New York. 1976.
Chapter 1.
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N,N-Dimethylmethanamine

ORIGINAL MEASUREMENTS:

219

1. N,N-Dimethy1methanamine
(trimethylamine); C3H9N;
[75-50-3]

2. N-Ethy1benzenamine (N-ethyl­
aniline); CeHllN; [103-69-5]

VARIABLES:

Pressure

EXPERIMENTAL VALUES:

Gerrard, w.

SolubiZity of Gases and Liquids,

Plenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K

283.15

P/mmHg

100
200
300
400
500
600
700
760

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013

Mole fraction of trimethylamine
in liquid,

X(CH3) 3N

0.124
0.233
0.335
0.432
0.526
0.612
0.712
0.771

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometeI
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

SOURCE AND PURITY OF MATERIALS:
1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ~O.l; ox/x = ~3%

(estimated by compiler)

REFERENCES:

1. Gerrard, N.
J. Appl. Chern. Bioteahnol. 1972, 22
623-650.
2. Gerrard, w.
Solubility of Gases and Liquids.
Plenum P~ess, New Yo~k. 1976.
f'hanter 1.
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COMPONENTS:

1. N,N-Dimethylmethanamine,
(trimethylamine); C3 H9 N;
[75-50-3]

2. l-Octanamine (octylamine);
CaH19 N; [111-86-4]

VARIABLES:

Temperature, pressure

ORIGINAL MEASUREMENTS:

Gerrard, w.

Solubility of Gases and Liquids,

Plenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

EXPERIMENTAL VALUES:

T/K

278.15

283.15

293.15
298.15

P/mmHg

100
200
300
400
500
600
700
760
100
200
300
400
500
600
700
760
760
100
200
300
400
500
600
700
760

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1. 013
0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013
1.013
0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013

Mole fraction of trimethylamine
in liquid,

X{CH3)3N

0.141
0.265
0.387
0.507
0.628
0.750
0.866
0.930
0.106
0.213
0.317
0.418
0.516
0.617
0.717
0.776
0.585
0.075
0.141
0.210
0.277
0.340
0.400
0.463
0.500

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Amine was'passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometel
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

SOURCE AND PURITY OF MATERIALS:

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ±.O.l;
(estimated by

ox/x = ±.3%
compiler)

REFERENCES:
1. Gerrard, w.
J. Appl. Chern. Bioteahnol. 1972, 22
623-650.
2. Gerrard, w.
Solubility of Gases and Liquids.
Plenum Press, New York. 1976.
Chapter 1.
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COMPONENTS:

1. N,N-Dimethylmethanamine
(trimethylamine) 1 C3H9Nl
[75-50-3]

2. N,N-Dimethylbenzenamine
(N,N-dimethy1aniline) 1 CSHllNl'
[121-69-7]

VARIABLES:

Pressure

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Gerrard, w.
SoZubiZity of Gases and Liquids,

PZenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K

283.15

P/mmHg

100
200
300
400
500
600
700
760

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013

Mole fraction of trimethylamine
in liquid,

x (CH 3) 3N

0.071
0.149
0.235
0.328
0.422
0.535
0.660
0.744

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION ..

SOURCE AND PURITY OF MATERIALS:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ±0.11 ox/x = ±3%

(estimated by compiler)

REFERENCES:
1. Gerrard, w.
J. AppZ. Chem. BioteahnoZ. 1972, 22
623-650.
2. Gerrard, w.
SoZubiZity of Gases and Liquids.
PZenum Press, New York. 1976.
Chapter 1.
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COMPONENTS:

1. N,N-Methylmethanamine
(trimethylamine); C3H9N;
[75-50-3]

2. N,N-Diethylbenzenamine
(N,N-diethylaniline); C1oHlSN;
[91-66-7]

VARIABLES:

Pressure

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Gerrard, W.

SoZubiZity of Gases and Liquids,

PZenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K P/mmHg

Mole fraction of trimethylamine
in liquid,
x( CH 3)3N

\

283.15 100 0.133 0.083
200 0.267 0.165
300 0.400 0.255
400 0.533 0.352
500 0.667 0.454
600 0.800 0.560
700 0.933 0.673
760 1.013 0.750

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

SOURCE AND PURITY OF MATERIALS:
1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:
oT/K = ±O.l; ox/x = ±3%

(estimated by compiler)

REFERENCES:
1. Gerrard, W.
J. AppZ. Chem. BioteahnoZ. 1972, 22
623-650.

2. Gerrard, W.
SoZubiZity of Gases and Liquids.
PZenum P~ess, New Yo~k. 1976.
Chapter 1.



COMPONENTS:

N,N-Dimethylmethanamine

ORIGINAL MEASUREMENTS:

223

1. N.N-Dimethy1methanamine,
(Trimethylamine); C3H9N;
[75-50-3]

2. Trichloromethane, (chloroform);
CHC13 ; [67-66-3]

VARIABLES:

concentration

EXPERIMENTAL VALUES:

Ha1ban, H.

z. Phys. Chem.

1913, 84, 129-159.

PREPARED BY:

P. G. T. Fogg

T/K

298.2

Concentration of
C3H9N in so~~tion/

mol dm

0.1552
0.1995
0.276

Pc H N/mmHg
3 9

4.82
6.14
8.84

Concentration of
C3H9N in sol~tion/

concentrat~on

in gas phase

598
593
580

Mole fraction
in solution*

x
C

3
H

9
N

0.0124
0.0158
0.0218

* Calculated by the compiler, using the density of the solvent given in
ref. (1), on the assumption that dissolution of gas caused negligible
change of volume of the liquid phase.

AlJXILlARY INFORHATION

METHOD/APPARATUS/PROCEDURE:
The partial pressures of trimethyl­
amine above solutions of concentrat­
ions determined by titration, were
measured by a dynamic method (refs.
(2) & (3)). Mixtures of hydrogen and
oxygen, produced by electrolysis of
sodium hydroxide solution, were
passed through each solution of
trimethylamine. The trimethylamine
in the gas stream was absorbed in
hydrochloric acid and estimated from
changes in electrical conductivity
due to partial neutralisation of the
acid. The volumes of hydrogen/
oxygen gas mixture produced by
electrolysis were found from the
barometric pressure and changes in a
copper voltameter in series with the
cell for producing the gas. The
partial pressures of trimethylamine
were calculated on the assumption
that equilibrium was established
between trimethylamine in solution
and that in the gas phase, during
passage of hydrogen/oxygen mixture
through the solution.

SOURO; AND PURl TY OF HAn;RIALS:

1. Hydrated chloride from Kahlbaum;
reacted with KOH; gas dried with
NaOH.

2. From Kah1baum; dried over CaC1 2and distilled.

~STlMATED ERROR:

RJ:FI:RI':NCI::S:
1. Dreisbach, R.R. PhysiaaZ P~opertiel

of ChemiaaZ Compounds, Vol. 2,
A.C.S., Washington, 1959.

2. Gaus, Z. Anorg. C~ 1900, 25,
236.

3. Abegg, R.; Riesenfe1d, H. Z. Phys.
Chem. 1902, 40, 84.
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COMPONENTS:

N,N-Dimethylmethanamine

ORIGINAL MEASUREMENTS:

1. N,N-Dimethy1methanamine
(trimethylamine); C3H9N;
[75-50-3]

2. Trichloromethane; CHC1 3;
[67-66-3]

VARIABLES:

Gerrard, w.
SoZubiZity of Gases and Liquids,
PZenum, 1976,
Chapter I'D':'""""

PREPARED BY:

C. L. Young

EXPERIMENTAL VALUES:

T/K

298.15

p/mmHg

760

P/10sPa

1.013

Mole fraction of
N,N-dimethy1methanamine

in liquid,

xC3H9N

0.554

METHOD APPARATUS/PROCEDURE:

AUXILIARY INFORHATlON

SOURCI:. AND PURITY OF HAl ERIALS:

2. Purified and attested by
conventional procedures.

1. British Drug Houses or Cambrian
Gases sample.

Amine was passed into a known weight

of pure liquid in a bubbler tube at

a total pressure measured by a

manometer assembly. The amount of

absorbed gas was estimated by

weighing. The temperature was

manually controlled to within 0.2K.

The apparatus and procedure are

described by Gerrard (1,2).

ESTIMATED ERROR:

oT/K = ±0.1;

(estimated by

ox/x = ±3%

compiler) .

REFERENCES:
1. Gerrard, w.

J. AppZ. Chem. BioteahnoZ.
1972, 22, 623-650.

2. Gerrard, w.
SoZubiZity of Gases and Liquids,
PZenum Press, New York. 1976,
Chapter 1.
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COMPONENTS: ORIGINAL MEASUREMENTS:

1. N,N-Dimethylmethanamine,

(trimethylamine); C3H9N; [75-50-3]

2. Tetrachloromethane (carbon

tetrachloride); CC14 ; [56-23-5]

Wolff, H.; Wfirtz, R.

Ber. Bunsenges. Phys. Chern.

1968, 72, 101-109.

VARIABLES:

Composition, temperature

PREPARED BY:

P. G. T. Fogg

EXPERIMENTAL VALUES:

Variation of the total vapor pressure/Torr with variation of
temperature and of mole fraction of C3H9N in the liqUid phase, Xc H N

3 9

T/K

X 253.15 273.15 293.15C3H9N

0 10.0 33.0 90.5
0.0502 17.7 51.0 130.4
0.1029 21.5 73.6 177.1
0.152 31.6 90.6 218.6
0.202 41. 7 114.8 269.8
0.254 51. 6 139.8 322.6
0.304 62.3 166.1 378.7
0.351 73.5 190.9 425.0
0.396 85.5 221.5 491. 9
0.403 87.5 227.2 501. 7
0.453 101. 4 259.5 564.4
0.507 117.7 296.5 639.8
0.553 133.6 330.1 700.6
0.604 152.8 372.0 787.1
0.655 176.0 414.0 855.9
0.701 186.3 445.6 924.2

Cont.

AlIXI LIARY INFORHATION

METHOD iAPPARATUS/PROCEDURE: SOURCE AND PURITY OF HATE RIALS :

2. Merck "UuasoZ"

1. Prepared from commercial reinst
trimethylammonium chloride;
repeatedly fractionated until
the first and last fractions
had vapor pressures which
differed by less than the limits
of error of the pressure
measurements (1).

oT/K = ± 0.02 (estimated by authors)

REFERENCES:

1. Wolff( H.; H6pfner, A. Z. EZektro­
ahern. 1962, 66, 149.

2. Wolff,~ H6ppel, H.-E. Ber.
Bunsenges. Phys. Chern. 1966, 70,
874. ----

3. Barker, J.A. Aust. J. Chern 1953,
6, 207. ----

4. Redlich, 0.; Kister, A.T. Ind.
Eng. Chern. 1948, 21, 345.

Apparatus described previously was
used (1), (2). Liquid mixtures of
accurately known composition were
introduced into a cell held in a
thermostat controlled to ± 0.02 0 C.
The total vapor pressure was
measured by a mercury manometer but
contact between vapor and mercury was
avoided by using a sensitive quartz
spiral manometer as a null instrument
with pressure of vapor balanced
against that of carbon dioxide. Metaj-E~S-T-lMA--T-E-D~ER~R~O~R-:------------------------~
taps were used so as to avoid contact
between vapor and tap grease.

The authors calculated activity
coefficients of each component from
the vapor pressure data by a method
described by Barker (3). Constants
for Redlich-Kister equations (4) were
evaluated and reported. The
compositions of the vapor phase were
also calculated by the authors.
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COMPONENTS:

N,N-Dimethy/methanamine

ORIGINAL MEASUREMENTS:

1. N,N-Dimethylmethanamine,

(trimethylamine); C3H9N; [75-50-3]

2. Tetrachloromethane (carbon

tetrachloride); CC14 ; [56-23-5]

Wolff, H.; WUrtz, R.

Bep. BunsengeB. Phys. Chern.
1968, 72, 101-109.

EXPERIMENTAL VALUES: Cont.

T/K
x C3H9N 253.15 273.15 293.15

0.753 206.7 488.2 1006.8
0.801 223.9 527.8 1088.6
0.824 231. 8 545.9 1117.3
0.925 264.8 619.5 1269.5
1 289.2 675.8 1388.2

760 Torr = 1 atm = 1. 013 x 105 Pa

Constants for calculation of activity coefficients from the
Redlich-Kister equations given below

T/K A B C

253.15 -0.882 -0.056 +0.077

263.15 -0.726 -0.081 +0.083

273.15 -0.640 -0.058 +0.051

283.15 -0.541 -0.064 +0.005

293.15 -0.489 -0.044 -0.011

2 2 4 xl)
2 8 xl + 12 2

In '1 = A x
2 - B x 2 (1 - + C x

2
(1 - xl )

'
2

2 2 x
2

)
2 8 x 2 + 12 2

In = A xl + B xl (1 - 4 + C xl (1 - x
2

)

where 11 =
12 =
xl =
x

2 =

activity coefficient of trimethylamine

activity coefficient of carbon tetrachloride
mole fraction of trimethylamine in the liquid phase
mole fraction of carbon tetrachloride in the liquid
phase
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COMPONENTS:

1. N,N-Di~ethylmethanamine

(trimethylamine); C3H9N;
[75-50-3]

ORIGINAL MEASUREMENTS:

Gerrard, w.
Solubility of Gases and Liquids,

2. 2,2,2-Trichloroethanol Plenum 1976, Chapter 10.
(1,1,1-trichloro-2-hydroxyethane);
C2H3C130; [115-20-8]

VARIABLES: PREPARED BY:

Temperature, pressure

EXPERIMENTAL VALUES:

C. L. Young

T/K

278.15

283.15

293.15
298.15

P/mmHg

100
200
300
400
500
600
700
760
100
200
300
400
500
600
700
760
760
760

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013
0.133
0.267
0.400
0.533
0.667
0.800
0.933
1. 013
1. 013
1.013

Mole fraction of trimethylamine
in liquid,

x{CH 3 )3N

0.478
0.545
0.600
0.660
0.722
0.800
0.875
0.930
0.454
0.515
0.567
0.613
0.660
0.713
0.780
0.820
0.689
0.654

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2).

SOURCE AND PURITY OF MATERIALS:

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ±O.l;
(estimated by

ox/x = ±3%
compiler)

REFERENCES:
1. Gerrard, W.
J. Appl. Chern. Bioteahnol. 1972, 22
623-650.
2. Gerrard, W.
Solubility of Gases and Liquids.
PZenum Press, New York. 1976.
Chapter 1.
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COMPONENTS:

N,N-Dimethylmethanamine

ORIGINAL MEASUREMENTS:

1. N,N-Dimethylmethanamine
(trimethylamine); C3H9N;
[75-50-3]

2. Bromobenzene; C6HSBr;
[108-86-1]

VARIABLES:

Pressure

EXPERIMENTAL VALUES:

Gerrard, w.
SoZubiZity of Gases and Liquids,

PZenum, 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K

283.15

P/rl1Illtig

100
200
300
400
500
600
700
760

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013

Mole fraction of trimethylamine
in liquid,

x (CH 3 ) 3 N

0.088
0.182
0.290
0.386
0.496
0.600
0.710
0.770

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

SOURCE AND PURITY OF MATERIALS:

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ±O.l; ox/x = ±3%

(estimated by compiler)

REFERENCES:
1. Gerrard, w.
J. AppZ. Chem. BioteahnoZ. 1972, 22
623-650.
2. Gerrard, W.
SoZubiZity of Gases and Liquids.
PZenum Press, New York. 1976.
Chapter 1.



COMPONENTS:

N,N-Dimethylmethanamine

ORIGINAL MEASUREMENTS:

229

1. N,N-Dimethylmethanamine
(trimethylamine); C3H9N;
[75-50-3]

2. Iodobenzene; C6 Hs I;
[591-50-4]

VARIABLES:

Pressure

EXPERIMENTAL VALUES:

Gerrard, W.

Solubility of Gases and Liquids,

Plenum, 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K

283.15

P/mmHg

100
200
300
400
500
600
700
760

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013

Mole fraction of trimethylamine
in liquid,
x (CH 3 ) 3N

0.100
0.202
0.303
0.398
0.502
0.606
0.715
0.780

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of abosrbed
gas was estimated by weighing. The
temperature was manually controlled
to within O. 2K.
The apparatus and procedure are
described by Gerrard [1,2].

SOURCE AND PURITY OF MATERIALS:

1. British Drug Houses or Cambrian
Gases sample.

2. purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ~0.1; ox/x = ~3%

(estimated by compiler)

REFERENCES:

1. Gerrard, t\!'.
J. Appl. Chern. Biotechnol. 1972, 22
623-650.
2. Gerrard, W.
Solubility of Gases and Liquids.
Plenum P~e8s, New Yo~k. 1976.
Chapter 1.



230 N,N·Dimethylmethanamine

COMPONENTS:

1. N,N-Dimethylmethanamine
(trimethylamine) 1 C3H9N1
[75-50-3]

2. I-Bromo-3-methylbenzene
(m-Bromotoluene)1 C7H7Br1
[95-46-5]

VARIABLES:

Pressure

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Gerrard, W.

SoZubiZity of Gases and Liquids,

PZenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K

283.15

P/mmHg

100
200
300
400
500
600
700
760

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1. 013

Mole fraction of trimethylamine
in liquid,
x(CHs)sN

0.089
0.171
0.261
0.362
0.476
0.590
0.704
0.772

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Amine was passed into a known weight
of pure liquid in a bubbler tUbe at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within O. 2K.
The apparatus and procedure are
described by Gerrard [1,2].

SOURCE AND PURITY OF MATERIALS:

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ±0.11 ox/x = ±3%

(estimated by compiler)

REFERENCES:

1. Gerrard, W.
J. AppZ. Chem. BioteahnoZ. 1972,
22, 623-650.

2. Gerrard, W. SoZubiZity of Gases
and Liquids, PZenum Press, Ne~

York. 1976, Chapter. 1.



COMPONENTS:

N,N-Dimethylmethanamine

ORIGINAL MEASUREMENTS:

231

1. N.N-Dimethylmethanamine,
(Trimethylamine); C3HgN;
[75-50-3]

2. l-Bromo-naphthalene; C10H7Br;
[90-11-9]

VARIABLES:

concentration

EXPERIMENTAL VALUES:

Halban, H.

z. Phys. Chem.

1913, 84, 129-159.

PREPARED BY:

P. G. T. Fogg

T/K

298.2

concentration of
C3HgN in so!~tion/

mol elm

0.1206

0.1456
0.201

Pc H N/mmHg
3 9

47.7

60.0

84.0

Concentration of
C3H9N in solution/

concentration
in gas phase

47.0
45.1

44.4

Mole fraction
in sOlution*

x C3HgN

0.0166
0.0199

0.0273

* Calculated by the compiler, using the density of the solvent given in
ref. (1), on the assumption that dissolution of gas caused negligible
change of volume of the liquid phase.

AUXI LlARY INFORHATlON

METHOD/APPARATUS/PROCEDURE:
The partial pressures of trimethyl­
amine above solutions of concentrat­
ions determined by titration, were
measured by a dynamic method (refs.
(2) & (3). Mixtures of hydrogen and
oxygen, produced by electrolysis of
sodium hydroxide solution, were
passed through each solution of
trimethylamine. The trimethylamine
in the gas stream was absorbed in
hydrochloric acid and estimated from
changes in electrical conductivity
due to partial neutralisation of the
acid. The volumes of hydrogen/
oxygen gas mixture produced by
electrolysis were found from the
barometric pressure and changes in a
copper voltameter in series with the
cell for producing the gas. The
partial pressures of trimethylamine
were calculated on the assumption
that equilibrium was established
between trimethylamine in solution
and that in the gas phase, during
passage of hydrogen/oxygen mixture
through the solution.

SOURCE AND PURITY Of MATERIALS:

1. Hydrated chloride from Kahlbaum;
reacted with KOH; gas dried with
NaOH.

2. From Kahlbaum; disti~led under
vacuum; b.p. 145-146 C (16 mmHg).

ESTIMATED ERROR:

RLFERENCES:

1. Lange's Handbook of Chemistry,
(12th edition), McGraw-Hill,
New York, 1979.

2. Gaus, Z~org. Chem. 1900,
25, 236. ----

3. Abegg, R.; Riesenfeld, H. Z. Phys.
Chem. 1902, 40, 84.
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COMPONENTS:

1. N,N-Dimethylmethanamine
(trimethylamine); C3H9N;
[75-50-3]

2. l-Bromonaphthalene; CloH7Br;
[90-11-9]

VARIABLES:

Pressure

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Gerrard, w.
SoZubiZity of Gases and Liquids,

PZenum 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K

298.15

P/mmHg

100
200
300
400
500
600
700
760

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013

Mole fraction of trimethylamine
in liquid,

x (CH 3) 3N

0.050
0.096
0.141
0.192
0.240
0.293
0.345
0.380

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of absorbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ~O.l; ox/x = ~3%

(estimated by compiler)

REFERENCES:
1. Gerrard, W.
J. AppZ. Chem. BioteahnoZ. 1972, 22
623-650

2. Gerrard, W.
SoZubiZity of Gases and Liquids.
PZenum Press, New York. 1976.
Chanter 1.



COMPONENTS:

N,N-Dimethylmethanamine

ORIGINAL MEASUREMENTS:
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1. N,N-Dimethylmethanamine
(trimethylamine); C3H9N;
[75-50-3]

2. l-Chloronaphthalene; CloH7Cl ;
[90-13-1]

VARIABLES:

Pressure

EXPERIMENTAL VALUES:

Gerrard, w.

Solubility of Gases and Liquids,

Plenum, 1976, Chapter 10.

PREPARED BY:

C. L. Young

T/K

293.15

P/nunHg

100
200
300
400
500
600
700
760

p/10spa

0.133
0.267
0.400
0.533
0.667
0.800
0.933
1.013

Mole fraction of trimethylamine
in liquid,

x (CH 3 ) 3N

0.043
0.090
0.132
0.178
0.228
0.278
0.332
0.365

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Amine was passed into a known weight
of pure liquid in a bubbler tube at a
total pressure measured by a manometer
assembly. The amount of abosrbed
gas was estimated by weighing. The
temperature was manually controlled
to within 0.2K.
The apparatus and procedure are
described by Gerrard [1,2].

SOURCE AND PURITY OF MATERIALS:

1. British Drug Houses or Cambrian
Gases sample.

2. Purified and attested by
conventional procedures.

ESTIMATED ERROR:

oT/K = ±O.l; ox/x = ±3%

(estimated by compiler)

REFERENCES:
1. Gerrard, W.
J. Appl. Chern. Bioteahnol. 1972, 22
623-650.
2. Gerrard, W.
Solubility of Gases and Liquids.
Plenum P~ess, New Yo~k. 1976.
Chapter 1.



234 Solubilities of Deuterated Amines

COHPONENTS:
1. Methan-d3-amine; CH3D2N; [5581-55-5]

Methanamine-d2; CH3D2N; [2614-35-9]
Methanamine-d s ; CDsN; [3767-37-1]
Ethanamine-d 2; C2HsD2N; [5852-45-0]
N-Methylmethanamine-d; C2H6DN; [917-72-6]
N-(Methyl-d 3)-methan-d3-amine;

C2HD6N; [14802-36-9]
N-(Methyl-d3)-methan-d 3-amine-d;

C2D7N; [22024-52-8]
l-Propanamine-d 2 ; C3H7ND 2 ; [25837-80-3]
2-Propanamine-d2; C3H7ND2; [7395-10-0]

2. Organic liquids

EVALUATOR:

P. G. T. Fogg,
School of Chemistry,
Polytechnic of North
Holloway,
London N7 8DB,
United Kingdom.

October 1983

London,

CRITICAL EVALUATION:
The variation of total vapor pressure with variation of concentration has
been measured by Wolff et aZ. (1-6) for solutions of deuterated methanamines
propanamines, N-deuterated ethanamine and deuterated N-methylmethanamines
in hexane. In addition measurements have been made on N-deuterated
ethanamine in butane and on N-deuterated methanamine in N,N-dirnethyl­
methanamine. In each case the variation of partial pressure of either
component with variation of composition may be calculated and compared with
values for the system containing the corresponding non-deuterated amine,
also studied by Wolff et aZ.

The relative solubilities of a deuterated and a corresponding non­
deuterated amine in the same solvent depent upon the temperature and the
partial pressure. Differences may be up to about 10%. Differences have
been discussed by Wolff et aZ. in terms of relative partial pressures at
the same mole fraction concentration.

On the basis of the systems which have been studied it appears that, at all
concentrations, amines which have deuterium atoms substituted into methyl
groups are more volatile than the corresponding unsubstituted amines under
the same conditions. At low concentrations most of the amines studied
which have deuterium atoms substituted on the nitrogen atom are also more
volatile than the corresponding amines containing =NH or -NH 2 groups.
However this does not hold for the 1- and 2-propanamines. It follows that,
at the same partial pressure and temperature, the deuterated compound may
be less soluble than the corresponding non-deuterated compound. Wolff
et aZ. showed that differences may be due to changes in vibrational fre­
quencies causing changes in partition functions governing the distribution
between condensed and gaseous state.

Increase in concentration causes the partial pressure of a N-deuterated
amine to decrease relative to that of the corresponding N-hydrogen com­
pound. The effect is more marked the lower the temperature and may lead
to the N-deuterated compound having the greater solubility at the same
partial pressure and temperature. Wolff et aZ. considered that this was
due to N-deuterated amines having a greater tendency to associate in the
liquid phase than the corresponding N-hydrogen compounds because bonding
by deuterium atoms is stronger than hydrogen bonding. It was pointed out
that effects due to association are likely to be enhanced with decrease in
temperature and increase in concentration.

There appears to be no investigations of phase equilibria in deuterated
amine systems by other workers for comparison with the work of Wolff et aZ.
However, in the opinion of the evaluator, this work is self-consistent and
of high standard and should be accepted as reliable.

References

1.

2.

3.

4.

5.

6.

Wolff, H.; Hopfner, A.
Ber. Bun8enge8. PhY8. Chern. 1965, 69, 710-716.
Wolff, H.; Hopfner, A.
Ber. Bun8enge8. PhY8. Chern. 1967, 71, 461-466.
Wolff, H.; Hoppel, H.-E.
Ber. Bun8engeB. PhY8. Chern. 1966, 70, 874-883.
Wolff, H.; WUrtz, R.
Ber. BunBengeB.. PhyB. Chern. 1968,72,101-109.
Wolff, H.; WUrtz, R.
Z. PhyB. Chern. (Frankfurt arn Main) 1969, 67, 115-121.
Wolff, H.; Shadiakhy, A.
FZuid PhaBe EquiZibria 1983, 11, 267-287.
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COMPONENTS:

1. Methan-d3-amine; CH 2D3N;

[5581-55-5)

VARIABLES:

Composition, temperature

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Wolff, H.; H~pfner, A.

Ber. Bunsenges. Phys. Chem.

1967, 71, 461-466.

PREPARED BY:

P. G. T. Fogg

Variation of the total vapor pressure/Torr with variation of
temperature and of mole fraction of CH 2D3N in the liquid phase, x CH2D3N

T/K

x 218.15 233.15 253.15 273.15CH2D3N 293.15

0 1.4 3.8 14.1 45.2 120.8
0.00905 7.9 16.0 39.1 90.1 192.8
0.0187 13.8 27.7 64.5 135.3 267.1
0.0392 23.5 48.6 110.7 223.3 414.7
0.0725 32.2 71.3 170.2 343.9 627.5
0.1023 37.0 85.0 209.4 433.3 793.7
0.128 39.5 93.2 235.8 497.0 919.0
0.145 40.6 97.3 250.6 532.6 990.2
0.185 42.1 104.4 278.6 607.6 1150.9 .
0.216 43.2 108.3 294.6 653.3 1253.2
0.263 44.2 112.5 313.1 704.8 1372.2
0.305 45.0 115.2 324.4 746.4 1464.5
0.340 45.1 116.9 333.8 774.4 1538.8
0.379 45.2 118.1 341. 4 800.6 1611. 6
0.419 45.5 119.5 347.5 824.3 1677.2
0.455 45.7 120.2 352.5 841. 7 1728.6
0.488 45.9 120.7 356.5 856.7 1771.3
0.517 45.9 121. 4 358.9 868.0 1804.9

Cont.

AUXILIARY INFORNATION ..
METHOD/APPARATUS/PROCEDURE: SOURCE AND PURI1Y OF HATERIALS:

Apparatus described previously was
used (1). Liquid mixtures of
accurately known composition were
introduced into a cell held in 3
thermostat controlled to ± 0.02 C.
The total pressure was measured by
a mercury manometer.

1. CD3NH3Cl from Merck was treated
with KOH and gave CD 3NH 2 which
was purified by repeatea
fractionation as for CH3ND 2 (4).

2. Supplied by Fluka; purity
99.96 mol %.

The authors calculated activity
coefficients of each component by a
method described by Barker (2).
Constants for Redlich-Kister (3)
equations for activity coefficients
were evaluated and reported.

ESTIMATED ERROR:

oT/K = ± 0.02 (estimated by authors

REFERENCES:
1. Wolff, H; H8pfner, A. Z. EZektro­

ahem. 1962, 66, 149.
2. Barker~A. Aust. J. Chem. 1953,

6, 207.
3. Redlich, 0.; Kister, A.T. Ind. Eng

Chem. 1948, 21, 345.
4. Wolff!..H.; I:!~pfne~,!._~' Ber. B~nsen

no.'" 1011"" rehom I <I...... 69 71n.
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COMPONENTS:

Solubilities of Deuterated Amines

ORIGINAL MEASUREMENTS:

1. Methan-d3-amine; CH2D3N;

[5581-55-5]

VARIABLES:

Composition, temperature

EXPERIMENTAL VALUES: Cant.

Wolff, H.; HBpfner, A.

Bep. Bunsenges. Phys. Chern.

1967, 71, 461-466.

PREPARED BY:

P. G. T. Fogg

XCH2D3N 218.15 233.15 253.15 273.15 293.15

0.540 46.2 121.6 360.9 876.8 1829.2
0.571 45.6 121. 6 363.6 887.1 1861. 6
0.601 45.9 121. 9 366.4 896.1 1889.5
0.623 45.7 122.4 367.7 902.7 1909.6
0.641 45.7 122.5 368.5 906.3 1917.8
0.709 45.9 123.4 373.5 925.8 1979.0
0.715 45.8 122.9 373.8 927.9 1986.5
0.785 45.7 124.4 379.3 946.4 2039.6
0.853 46.0 125.3 384.8 966.8 2095.0
0.897 46.1 126.4 389.4 982.0 2132.4
0.946 47.0 128.4 396.2 1003.0 2186.5
1 48.0 131.5 407.4 1033.3 2256.4
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COMPONENTS:

1. Methan-d3-amine; CH 2D3N;

[5581-55-5]

ORIGINAL MEASUREMENTS:

Wolff, H.; H8pfner, A.

Ber. Bunsenges. Phys. Chern.

1967, 71, 461-466.

EXPERIMENTAL VALUES:

Constants for calculation of activity coefficients from
the Redlich-Kister equations given below

T/K A B C D E

218.15 2.385 0.094 0.421 -0.012 0.106

223.15 2.338 0.107 0.413 +0.072 0.136
233.15 2.208 0.121 0.351 +0.074 0.080

243.15 2.087 0.147 0.301 +0.093 0.069

253.15 1.959 0.165 0.268 +0.094 0.043

263.15 1. 832 0.179 0.231 +0.090 0.027

273.15 1. 708 0.191 0.206 +0.080 0.006

283.15 1.585 0.200 0.188 +0.074 -0.006 .

293.15 1. 467 0.203 0.179 +0.067 -0.022

2 2
- 4 xl) C 2

8 xl + 12
2

In f 1 = A x 2 - B x 2 (1 + x 2 (1 - xl )

2 2 3
- D x (1- 12 xl + 36 xl - 32 xl )2

+ E 2
- 16 xl + 2 3 4x 2 (1 72 xl - 128 x

L
_ + 80 xl )

In f 2 A
2 2 4 x 2 ) 2 2= xl + B xl (1 - + C xl (1 - 8 x 2 + 12 x 2 )

+ D 2
- 12 2 3xl (1 x 2 + 36 x 2 - 32 x 2 )

2
16 2 3 4+ E xl (1 - x 2 + 72 x 2 - 128 x 2 + 80 x 2 )

where f 1 = activity coefficient of methan-d
3

-amine

f 2 = activity coefficient of hexane

xl = mole fraction of methan-d
3
-amine in the liquid phase

x 2 = mole fraction of hexane in the liquid phase
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COMPONENTS: ORIGINAL MEASUREMENTS:

1. Methanamine-d2 ; CH 3D2N;

[2614-35-9]

Wolff, H.; H8pfner, A.

Ber. Bunsenges. Phys. Chem.

1965, 69, 710-716.

VARIABLES: PREPARED BY:

Composition, temperature P. G. T. Fogg

EXPERIMENTAL VALUES:

variation of the total vapor pressure/Torr with variation of temperature
and of mole fraction of CH 3D2N in the liquid phase, xCH3D2N

T/K

x 218.15 233.15 253.15 273.15 293.15CH3D2N

0 1.0 3.7 14.3 45.4 121.0
0.0107 8.7 17.8 43.1 96.9 204.0
0.0202 14.2 28.9 66.8 140.3 275.1
0.0364 21.1 44.1 102.2 207.5 388.6
0.0465 24.3 52.4 122.4 247.2 458.0
0.0600 27.3 60.8 144.7 294.1 540.7
0.0706 29.6 66.7 161. 3 330.6 606.3
0.0926 32.6 75.9 189.8 393.3 724.7
0.1134 34.3 82.4 211. 7 447.7 830.1
0.145 36.3 89.3 237.3 513.2 965.9
0.176 37.6 94.4 257.1 568.6 1086.2
0.214 38.6 98.6 274.2 620.5 1204.7
0.248 38.8 100.6 286.2 657.8 1292.0
0.301 39.2 103.5 300.3 704.7 1411, 9
0.338 39.7 104.6 307.5 729.2 1474.9
0.390 39.8 105.9 315.9 758.9 1558.6
0.434 39.8 106.7 320.7 778.8 1613.6
0.472 39.9 107.5 324.8 794.5 1660.8

Cont.

AUXILIARY INFOR}~TION

oT/K = ± 0.02 (estimated by authors)

METHOD/APPARATUS/PROCEDURE:

Apparatus described previously was
used (1). Liquid mixtures of
accurately known composition were
introduced into a cell held in 8
thermostat controlled to ± 0.02 C.
The total vapor pressure was measured
by a mercury manometer.

I

SOURCE AND PUR11~ OF ~~TERIALS:

1. Prepared from CH 3NH 2 and D20;
repeatedly fract~onated un~i1

first and last fractions had vapor
pressures which dif~ered by less
than 0.5 Torr at 20 C. Spectro­
scopic measurements indicated that
the product was 98-99% pure.

2. Material of high purity; dried
over P?O;; distilled and repeated-

The 'authors calculated activity 1y fractionated until first and
coefficients of each component by a last fractions had the same vapor
method described by Barker (2). pressures as indicated by a
Constants for Redlich-Kister equations~~_m~a~n~o~m~e~t~e~r~~(l~.)~' -1
for activity coefficients were ESTI~TED ERROR:
evaluated and reported.

REFERENCES:
1. Wolff, H; H8pfner, A. Z. EZektro­

chem. 1962, 66, 149.
2. Barker~A. Aust. J. Chem. 1953,

6, 207.
3. Redlich, 0.; Kister, A.T. Ind.

Eng. Chem. 1948, 21, 345.



COMPONENTS:

Solubilities of Deuterated Amines

ORIGINAL MEASUREMENTS:

239

1. Methanamine-d2 1 CH3D2N1

[2614-35-9]

2. Hexane 1 C6H141 [110-54-3]

VARIABLES:

Composition, temperature

Wolff, H.1 HBpfner, A.

Ber. Bunsenges. Phys. Chern.

1965, 69, 710-716.

PREPARED BY:

P. G. ir. Fogg

EXPERIMENTAL VALUES: Cont.

T/K

x 218.15 233.15 253.15 273.15 293.15CH 3D2N

0.535 40.0 108.3 329.9 815.6 1727.1
0.567 39.9 108.5 331. 8 824.1 1753.0
0.629 40.3 109.1 336.0 840.7 1805.6
0.680 40.2 109.4 339.0 853.3 1842.6
0.730 40.0 110.4 341.2 864.5 1876.5
0.802 40.3 110.6 346.3 881.6 1928.3
0.872 40.1 111.4 351.0 899.7 1980.7
0.918 40.4 112.5 355.9 915.2 2021.5
0.957 41.1 114.0 361. 0 930.7 2059.4
0.972 41.2 114.5 363.5 937.6 2074.8
1 41. 4 116:1 368.7 950.2 2107.7

Constants for calculation of activity coefficients from
the Redlich-Kister equations given below

T/K A B C

218.15 2.460 0.141 0.601
223.15 2.377 0.110 0.508
228.15 2.320 0.124 0.458
233.15 2.252 0.122 0.405
243.15 2.135 0.148 0.325
253.15 2.008 0.166

.-
0.269

263.15 1. 884 0.185 0.221
273.15 1.764 0.201 0.190
283.15 1. 640 0.207 0.163
293.15 1. 519 0.211 0.142

ln f 1 A
2

B
2

Xl)
2 2= x 2 - x 2 (1 - 4 + C x 2 (1 - 8 Xl + 12 Xl )

ln f 2 A
2

+ B
2

4 x
2

) 2 + 12
2= Xl Xl (1 - + C Xl (1 - 8 x 2 x 2 )

where f 1 = activity coefficient of methanamine-d2f 2 = activity coefficient of hexane
Xl = mole fraction of methanamine-d2 in the liquid phase
x 2 = mole fraction of hexane in the liquid phase
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COMPONENTS:

Solubilities of Deuterated Amines

ORIGINAL MEASUREMENTS:

1. l1ethanamine-d5 ; CD5N; [3767-37-1)

2. Hexane; C6H14 ; [110-54-3]

VARIABLES:

composition, temperature

EXPERIMENTAL VALUES:

Wolff, H.; H~pfner, A.

Ber. Bunsenges. Phys. Chern.

1967, 71, 461-466.

PREPARED BY:

P. G. T. Fogg

variation of the total vapor pressure/Torr with variation of temperature
and of mole fraction of CD5N in the liquid phase.

T/K

XCD N 218.15 233.15 253.15 273.15 293.15
5

0 1.0 3.7 14.3 45.4 121.0
0.0112 9.4 19.2 45.8 101. 7 211.1
0.0221 15.7 32.1 73.6 152.7 295.4
0.0329 20.6 42.8 98.5 199.7 373.6
0.0434 24.3 51.9 119.8 242.2 447.3
0.0538 27.2 59.2 139.5 281. 7 516.3
0.0639 29.8 65.6 156.2 317.3 579.6
0.0737 31.4 70.7 171.4 350.1 638.8
0.0878 33.7 77.1 190.4 392.7 719.5
0.1016 35.0 82.2 206.9 431.1 792.6
0.114 36.3 86.2 219.4 462.1 854.2
0.154 38.6 94.9 252.2 547.7 1032.0
0.191 40.0 100.3 274.1 609.4 1167.6
0.238 40.9 105.0 294.4 668.8 1306.7
0.239 40.9 105.1 294.7 670.1 1311.2
0.274 41.0 107.2 304.7 702.5 1386.7
0.308 41.6 108.5 313 .0 732.5 1463.7
0.336 41.2 109.2 318.8 753.3 1519.0
0.393 41.6 110.7 327.5 785.4 1609.9

Cont.

AUXI LIARY INFORHATION

METHOD/APPARATUS/PROCEDURE:

Apparatus described previously was
used (1). Liquid mixtures of
accurately known composition were
introduced into a cell held in a
thermostat controlled to ± 0.02oC.
The total vapor pressure was
measured by a mercury manometer.

The authors calculated activity
coefficients of each component by a
method described by Barker (2).
Constants for Red1ich-Kister(3)
equations for activity coefficients
were evaluated and reported.

SOURCE AND PURI1~ OF ~~TERIALS:

1. CD NH Cl from Merck was treated
wiih ~OH to give CD 3NH 2 which was
then allowed to react with D20 to
give CD 3ND 2 • Purification by
repeated fractionation as for
CH 3ND 2 (4).

2. Supplied by PLUKA A.G.;purity
99.96 mol %.

ESTIMATED ERROR:

oT/K = ± 0.02 (authors' estimate)

REFERENCES:
1. Wolff, H.; H~pfner, A. Z. EZektro­

ahern. 1962, 66, 149.
2. Barker~A. Aust. J. Chern. 1953,

6, 207. ----
3. Redlich, 0.; Kister, A.T. Ind. Eng.

Chern. 1948, 21, 345.
4. wolff,:H:1 H8pfner, A. Ber. Bunsen

aee. Phus. Chern. 1965 69 710.



COMPONENTS:

Solubilities of Deuterated Amines .

ORIGINAL MEASUREMENTS:

241

1. I-lethanamine-d5 ; CD 5N; [3767-37-1]

2. Hexane; C6H14 ; [110-54-3]

VARIABLES:

Composition, temperature

EXPERIMENTAL VALUES: Cont.

Wolff, H; H5pfner, A.

Ber. Bunsenges. Phys. Chern.

1967, 71, 461-466.

PREPARED BY:

P. G. T. Fogg

T/K

xCD N 218.15 233.15 253.15 273.15 293.155

0.436 41.0 111.0 332.8 806.1 1666.0
0.452 41.6 111.8 334.5 812.5 1684.9
0.479 41.2 111.8 337.3 823.0 1717.0
0.522 41.2 112.5 341.4 838.3 1764.6
0.561 41.5 112.7 343.7 849.7 1801.6
0.613 41.6 113.0 346.7 863.7 1841.6
0.663 41.7 113.5 349.3 877 .0 1885.4
0.717 41.7 114.3 353.0 889.3 1922.0
0.786 41.8 114.4 357.0 905.4 1973.4
0.838 41.6 115.0 360.6 919.0 2011.6
0.910 42.3 116.5 367.3 942.4 2075.1
0.942 42.6 118.0 371.6 954.3 2105.5
0.979 42.9 119.4 377 .5 972 .0 2146.3
1 43.2 120.2 380.4 981.6 2170.4

760 Torr = 1 atm = 1.013 x 10 5 Pa.

Constants for calculation of activity coefficients from
the Redlich-Kister equations given below.

activity coefficient of methanamine-d
5

activity coefficient of hexane

mole fraction of methanamine-d5 in the liquid phase

mole fraction of hexane in the liquid phase.

T/K A B C

218.15 2.456 0.050 0.445
223.15 2.399 0.089 0.436
233.15 2.272 0.106 0.372"
243.15 2.141 0.134 0.329
253.15 2.018 0.157 0.290
263.15 1. 886 0.170 0.245
273.15 1. 763 0.184 0.212
283.15 1.639 0.196 0.192
293.15 1.519 0.195 0.163

D E

0.140 0.275
0.087 0.177
0.100 0.123
0.092 0.071
0.107 0.054
0.099 0.030
0.096 0.024
0.093 0.010
0.091 0.011

Xl + 12 2
Xl )In f 1 = A

-
+

In f 2 = A

+

+

where f 1 =
f 2 =
Xl =
x 2 =

2 2
4 Xl)x 2 - B x 2 (1 - +

2
12 36

2
D x 2 (1 - Xl + Xl -

2
16 72

2
E x 2 (1 - Xl + Xl -

2 2
Xl + B Xl (1 - 4 x 2 ) +

2 36
2

D Xl (1 - 12 x 2 + x 2 -
2 16 72

2
E Xl (1 - x 2 + x 2 -

2
C x 2 (1 - 8

3
32 Xl )

3 4
128 Xl + 80 Xl )

2 2
C Xl (1 - 8 x 2 + 12 x 2 )

3
32 x 2 )

3 4
128 x 2 + 80 x 2 )

Y Vol 21-1
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COMPONENTS:

Solubilities of Deuterated Amines

ORIGINAL MEASUREMENTS:

1. Ethanamine-d2 1 C2H5D2N1

[5852-45-9]

VARIABLES:

Composition, Temperature

Wolff,H.1 HBpfner, A.

Ber. Bunsenges. Phys. Chern.

1965, 69, 710-716.

PREPARED BY:

P. G. T. Fogg

EXPERIMENTAL VALUES:

Variation of the total vapor pressure/Torr with variation of
temperature and of mole fraction of C2H5D2N in the liquid phase, Xc H D N

252
T/K

X 233.15 253.15 273.15 293.15C2H
5

D
2

N

0 3.9 14.6 45.9 121.1
0.0176 8.0 25.0 67.9 162.4
0.0329 11.0 33.0 85.5 196.0
0.0452 12.9 38.9 98.6 221. 4
0.0891 18.2 55.1 138.3 301. 9
0.1165 20.0 62.7 158.2 344.7
0.2095 24.6 79.4 207.2 458.1
0.239 25.0 83.4 218.2 486.3
0.305 26.7 88.9 239.9 540.6
0.339 28.1 93.4 249.7 564.6
0.362 27.6 94.0 254.6 577.3
0.409 28.3 97.2 264.1 604.9
0.455 28.9 99.7 273.5 629.3
0.468 29.2 100.5 275.8 636.4
0.517 29.6 102.9 284.1 659.5
0.582 30.1 105.9 294.0 686.2
0.617 30.7 107.5 299.7 701. 3
0.683 31.0 110.1 307.5 725.8
0.723 31. 7 112.1 314.1 741. 8

Cont.

AUXILIARY INFOR}~TION

METHOD/APPARATUS/PROCEDURE:

Apparatus described previously was
used (1). Liquid mixtures of
accurately known composition were
introduced into a cell held in a
thermostat controlled to ± 0.02oC.
The total vapor pressure was
measured by a mercury manometer.

The authors calculated activity
coefficients of each component by a
method described by Barker (2).
Constants for Redlich-Kister
equations for activity coefficients
were evaluated and reported.

SOURCE AND PURITY OF MATERIALS:
1. Prepared from C2H5NH 2 and D201

repeatedly fractionated unt~l first
and last fractions had vapor
pressures which differed by 0.4
Torr at 20oC. Spectroscopic
measurements indicated that the
product was at least 99% pure.

2. Material of high puritY1 dried
over P2051 distilled and repeatedly
fractionated until first and last
fractions had the same vapor
pressures as indicated by a
manometer (1).

ESTIMATED ERROR:

oT/K = ± 0.02 (estimated by authors)

REFERENCES:
1. Wolff, H.1 HBpfner, A. Z. EZektro­

ahern. 1962, 66, 149.
2. Barker~A. Aust. J. Chern. 1953,

6, 207. ----
3. Redlich, 0.1 Kister, A.T. Ind. Eng.

Chern. 1948, 21, 345.



COMPONENTS:

Solubilities of Deuterated Amines '

ORIGINAL MEASUREMENTS:
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1. Ethanamine-d 2 i C2H5D2Ni

[5852-45-9]

VARIABLES:

Composition, Temperature

Wolff,H.i H~pfner, A.

Ber. Bunsenges. Phys. Chern.

1965, 69, 710-716.

PREPARED BY:

P. G. T. Fogg

EXPERIMENTAL VALUES:

0.793
0.832
0.898
0.987
1

Cont.

233.15

32.1
32.5
33.7
34.9
34.8

T/K

253.15 273.15 293.15

114.7 323.9 767.0
116.5 329.6 782.8
119.6 339.2 806.9
123.9 352.2 841. 3
124.5 354.7 847.2

760 Torr = 1 atm = 1.013 x 105 Pa

Constants for calculation of activity coefficients
from the Redlich-Kister equations given below

T/K

233.15

243.15

253.15

263.15

273.15

283.15

293.15

A

1. 728

1. 630

1. 535

1. 434

1. 332

1. 237

1.145

B

-0.078

-0.036

+0.001

+0.017

+0.037

+0.048

+0.061

C

0.191

0.174

0.148

0.109

0.087

0.066

0.063

in the liquid phase

liquid phase.

where

222= A x 2 - B x 2 (1 - 4 xl) + C x 2 {l - 8 ~l + 12

222= A xl + B xl (1 - 4 x
2

) + C xl (1 - 8 X2 + 12

f l = activity coefficient of ethanamine -d2
f 2 = activity coefficient of hexane

xl = mole fraction of ethanamine-d2
x

2
= mole fraction of hexane in the
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COMPONENTS:

Solubilities of Deuterated Amines

ORIGINAL MEASUREMENTS:

1. N-Methy1-methanamine-d; C2H6DN;

[917-72-6]

VARIABLES:

Composition, temperature

Wolff, H.; WUrtz, R.

J. Phys. Chern.

1970, 74, 1600-1606.

PREPARED BY:

P. G. T. Fogg

EXPERIMENTAL VALUES:

Variation of the total vapor pressure/Torr with variation of
temperature and of mole fraction of C2H6DN in the liquid phase, :x;

C2H6DN

T/K

:x;
223.15 233.15 243.15 253.15 263.15 273.15 283.15 293.15C2H6DN

0 2.2 3.8 7.7 14.3 26.7 45.5 75.6 121.1
0.0048 2.5 5.0 9.4 17.3 30.8 52.4 85.2 133.4
0.0075 3.0 5.7 10.8 19.7 33.8 56.6 91.0 141.3
0.0207 4.9 9.0 15.3 27.9 45.3 74.1 114.8 173.2
0.0254 5.6 10.0 18.0 30.5 50.4 79.9 122.7 183.6
0.0484 8.2 15.2 26.6 44.3 70.6 108.9 163.2 238.6
0.0705 10.2 18.9 33.3 55.0 87.4 133.6 198.3 286.4
0.0922 11. 8 22.5 39.1 64.7 102.3 156.3 231.1 331.8
0.1541 15.2 28.9 51.7 86.6 137.5 209.8 307.9 437.8
0.2535 18.3 35.7 64.9 111.3 178.2 276.6 409.5 584.6
0.3053 19.1 37.7 69.6 119.8 194.5 301.9 448.8 642.3
0.3526 20.1 40.1 73.9 128.3 209.5 327.1 484.9 706.3
0.4109 20.9 41.8 78.2 135.5 223.0 350.7 527.6 765.1
0.4494 21.5 43.2 80.2 140.4 231.1 364.3 549.6 798.5
0.5077 22.2 44.6 83.6 147.1 243.4 384.6 582.0 846.3
0.6055 23.1 47.3 88.8 157.3 262.1 417.3 635.5 932.2
0.6554 23.8 48.4 91.6 162.0 268.6 432.1 659.8 970.1
0.7038 24.6 49.7 94.0 167.3 279.5 447.4 685.0 1009.4
0.7538 25.0 50.9 96.7 172.2 288.2 461. 5 708.6 1046.4

Cont.

AUXILIARY INFORHATJON

METHOD/APPARATUS/PROCEDURE:

Apparatus described previously was
used (1). Liquid mixtures of
accurately known composition were
introduced into a cell held in a
thermostat controlled to ± 0.02oC.
The total vapor pressure was measured
by a mercury manometer.

The authors calculated activity
coefficients of each component from
the vapor pressure data by a method
described by Barker (2). Constants
for Redlich-Kister equations for
activity coefficients were evaluated
and reported.

SOURCE AND PURI1~ OF HATERIALS:

1. Prepared from dimethy1arnrnonium
chloride; repeatedly fractionated
until first and last fractions
had vapor pressures within 0.2
Torr.

2. Research grade (Phillips
Petroleum Co., Bartlesville,
Oklahoma) •

ESTIHATED ERROR:

oT/K = ± 0.02 (estimated by authors)

REFERENCES:

1. Wolff, H.; H8pfner, A. Z. EZektro­
ahern. 1962, 66, 149.

2. Barker~A. Aust. J. Chern. 1953
6, 207.

3. Redlich, 0.; Kister, A.T. Ind. Eng
Chern. 1948, 21, 345.



COMPONENTS:

Solubilities of Deuterated Amines

ORIGINAL MEASUREMENTS:

245

1. N-Methyl-methanamine-d~ C2H6DN~

[917-72-6]

VARIABLES:

Composition, temperature

Wolff, H.~ WUrtz, R.

J. Phys. Chern.

1970, 74, 1600-1606.

PREPARED BY:

P. G. T. Fogg

EXPERIMENTAL VALUES: Cont.

T/K

x 223.15 233.15 243.15 253.15 263.15 273.15 283.15 293.15C
2

H6DN

0.8037 25.7 52.5 100.5 177.3 297.6 ·477 .2 734.1 1086.1
0.8545 26.6 54.2 102.4 182.6 307.2 493.1 759.0 1125.1
0.9021 27.3 55.6 105.7 188.3 316.8 509.3 784.9 1164.8
1 28.8 58.9 112.2 201.0 338.4 545.1 841.1 1249.2

760 Torr = 1 atm = 1.013 x 105 Pa.

Constants for calculation of activity coefficients from the
Redlich-Kister equations given below.

T/K A B C

223.15 1.482 -0.081 0.119
233.15 1.431 -0.029 0.139
243.15 1. 326 +0.002 0.111
253.15 1.225 +0.016 0.090
263.15 1.113 +0.033 0.066
273.15 1.021 +0.047 0.066
283.15 0.920 +0.053 0.068
293.15 0.828 +0.057 0.061

.-

2 2
Xl)

2
12

2
In f 1 = A x

2 - B x
2

{I - 4 + C x
2

(l - 8 Xl + Xl )

2 2
- 4 x

2
) C 2

- 8 12
2

In f 2 = A Xl + B Xl {I + Xl (I x 2 + x 2 )

where f l =
f 2 =
Xl =
x

2 =

activity coefficient of the amine
activity coefficient of hexane
mole fraction of the amine in the liquid phase
mole fraction of hexane in the liquid phase
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COMPONENTS:

Solubilities of Deuterated Amines

ORIGINAL MEASUREMENTS:

1. N-(methyl-d3 )-methan-d3-amine;
C2HD

6
N; [14802-36-9]

2. Hexane; C6H14 1 [110-54-3]

VARIABLES:

Composition, temperature

EXPERIMENTAL VALUES:

Wolff, H.; WUrtz, R.

J. Phys. Chern.

1970, 74, 1600-1606.

PREPARED BY:

P. G. T. Fogg

Variation of the total vapor pressure/Torr with variation of
temperature and of mole fraction of C2HD 6N in the liquid phase, Xc HD N

2 6
T/K

X 223.15 233.15 243.15 253.15 263.15 273.15 283.15 293.15C2HD6N

0 2.2 3.8 7.7 14.3 26.7 45.5 75.6 121.1
0.0103 3.5 6.7 12.1 21.6 36.7 60.4 96.0 148.5
0.0254 5.8 10.5 18.6 31.4 51.2 81.9 124.7 185.9
0.0509 8.9 16.4 28.2 46.4 73.9 113.6 169.9 247.1
0.0763 11.5 20.9 36.4 59.8 94.4 143.9 212.1 304.1
0.1016 13.6 25.1 43.3 71.7 112.3 170.9 250.9 357.6
0.1504 16.2 30.6 54.0 90.3 141.8 214.7 312.9 442.5
0.2525 20.1 38.8 70.1 118.8 190.2 291.1 428.5 609.1
0.2685 20.3 39.8 72.2 122.0 195.3 299.3 441.2 626.0
0.2778 20.8 40.2 73.0 123.8 198.7 305.5 449.7 638.5
0.3539 22.6 44.1 80.7 138.5 223.8 347.5 516.1 739.9
0.4063 23.4 46.1 84.5 146.0 237.7 370.4 553.2 795.8
0.4258 23.7 46.8 86.5 149.4 243.9 380.2 569.3 819.9
0.5014 24.8 49.5 91.5 159.5 260.9 409.4 615.2 891. 3
0.5529 25.4 50.9 94.8 167.3 272.1 428.2 646.3 938.3
0.6053 26.9 52.3 97.8 172.2 283.4 447.9 677.9 987.1
0.6531 27.0 53.9 100.9 177 .1 292.8 463.9 703.8 1029.4
0.7044 28.5 55.3 103.8 182.5 303.3 480.9 732.0 1072.5

Cont.

AUXILIARY INFORNATION

METHOD/APPARATUS/PROCEDURE:

Apparatus described previously was
used (1). Liquid mixtures of
accurately known composition were
introduced into a cell held in a
thermostat controlled to ± 0.02o C.
The total vapor pressure was measured
by a mercury manometer.

The authors calculated activity
coefficients of each component from
the vapor pressure data by a method
described by Barker (2). Constants
for Redlich-Kister equations for
activity coefficients were evaluated
and reported.

SOURCE AND PURITY OF NATERIALS:

1. Prepared from (CD3)2NH2Cl (Merck,
Darmstadt); purif~ea by repeated
fractionation until first and last
fractions differed in vapor
pressures by less than 0.2 Torr.

2. Research grade (Phillips
Petroleum Co., Bartlesville,
Oklahoma. )

ESTINATED ERROR:

oT/K = ± 0.02 (estimated by authors)

REFERENCES:

1. Wolff, H.; H8pfner, A. Z. EZektro­
ahem. 1962, 66, 149.

2. Barker~A. Aust. J. Chern. 1953,
6, 207. ----

3. Redlich, 0.; Kister, A.T. Ind. Eng.
Chern. 1948, 21, 345.



COMPONENTS:

Solubilities of Deuterated Amines

ORIGINAL MEASUREMENTS:

247

1. N-(methy1-d )-methan-d -amine;
C

2
HD

6
N; [14802-36-9]3

2. Hexane; C6H14 ; [110-54-3]

VARIABLES:

Composition, temperature

Wolff, H.; WUrtz, R.

J. Phys. Chern.

1970, 74, 1600-1606.

PREPARED BY:

P. G. T. Fogg

EXPERIMENTAL VALUES: Cont.

T/K

x 223.15 233.15 243.15 253.15 263.15 273.15 283.15 293.15C2HD 6N

0.7546 28.6 56.9 106.8 188.1 312.9 497.9 759.1 1114.5
0.8024 29.3 58.2 109.7 193.9 322.7 514.4 785.0 1156.3
0.8529 29.9 60.1 113.1 200.1 333.5 531. 8 813.5 1198.5
0.9218 31.2 63.0 118.4 209.2 349.8 558.7 855.0 1262.2
1 32.8 66.0 124.8 221.1 369.8 591. 5 906.6 1339.4

760 Torr = 1 atm = 1.013 x 10 5 Pa

Constants for calculation of activity coefficients from the
Redlich-Kister equations given below

T/K A B C

223.15 1.452 -0.029 0.168
233.15 1.396 -0.010 0.121
243.15 1. 287 +0.014 0.086
253.15 1.189 +0.033 0.076
263.15 1.078 +0.047 0.056
273.15 0.984 +0.054 0.054
283.15 0.888 +0.061 0.049
293.15 0.792 +0.063 0.049

.-

= +

+

+

C X 2
2 (1 - 8 Xl + 12 X1

2 )

C X 1
2 (1 - 8 x 2 + 12 X 2

2 )

where f 1 = activity coefficient of the amine

f 2 = activity coefficient of hexane

Xl = mole fraction of the amine in the liquid phase

x 2 = mole fraction of hexane in the liquid phase
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COMPONENTS:

Solubilities of Deuterated Amines

ORIGINAL MEASUREMENTS:

1. N-(methy1-d 3)-methan-d3-amine-d;
C2D

7
N; [22024-52-8]

2. Hexane; C6H14 ; [110-54-3]

VARIABLES:

Composition, temperature

Wolff, H.; WUrtz, R.

J. Phys. Chem.

1970, 74, 1600-1606.

PREPARED BY:

P. G. T. Fogg

EXPERIMENTAL VALUES:

Variation of the total vapor pressure/Torr with variation of
temperature and of mole fraction of C2D7N in the liquid phase, x C

2
D7N

T/K

x 223.15 233.15 243.15 253.15 263.15 273.15 283.15 293.15C2D
7

N

0 2.2 3.8 7.7 14.3 26.7 45.5 75.6 121.1
0.0103 3.1 6.5 12.7 21.6 36.9 60.7 96.5 148.6
0.0256 5.9 10.4 18.7 31.8 51.9 82.1 125.7 187.6
0.0503 8.9 16.1 28.0 46.6 73.9 114.1 170.5 247.5
0.0761 11.6 21.1 36.2 60.0 94.6 144.3 212.7 305.8
0.1012 13.0 24.4 42.9 71.4 112.5 171. 3 251. 8 359.7
0.1516 15.9 30.4 53.9 90.3 142.9 218.0 320.3 456.3
0.2028 18.4 34.9 62.3 104.7 166.7 254.9 374.0 528.9
0.2538 19.8 37.9 68.7 117.0 187.6 288.6 426.0 605.5
0.3003 20.1 39.9 73.2 125.6 203.4 314.5 466.8 666.6
0.3512 21.4 42.2 77.8 133.7 218.0 339.6 506.8 727.3
0.4005 22.2 43.8 81.7 141.9 232.0 363.0 544.4 785.2
0.4504 22.9 45.7 84.8 148.1 242.9 381.6 572.8 827.7
0.5019 23.2 47.2 88.1 153.8 253.3 398.9 602.3 873.4
0.5485 24.1 48.5 91.1 159.8 264.6 418.1 633.7 924.4
0.6022 25.1 50.0 93.9 165.5 274.3 435.5 661.0 966.9
0.6533 25.5 51.2 96.8 171. 3 284.9 453.2 690.7 1012.9
0.7011 26.0 52.8 99.6 176.0 293.4 468.0 714.2 1050.0

Cont.

AUXILIARY INFORMATION

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

Apparatus described previously was
used (1). Liquid mixtures of
accurately known composition were
introduced into a cell held in a
thermostat controlled to ± 0.02oC.
The total vapor pressure was measured
by a mercury manometer.

The authors calculated activity
coefficients of each component from
the vapor pressure data by a method
described by Barker (2). Constants
for Redlich-Kister equations (3) for
activity coefficients were evaluated
and reported.

1. (CD3)2NH2Cl (Merck, Darmstadt)
was used to prepare (CD3)2NH
which was then convertea to
(CD 3) 2ND by the action of O2°.
Pur~f~cation was by repeatea
fractionation until first and
last fractions had vapor pressures
within 0.2 Torr (1), (4).

2. Research grade (Phillips Petroleurr
Co., Bartlesville, Oklahoma.)

ESTIMATED ERROR:

oT/K = ± 0.02 (estimated by authors)

REFERENCES:
1. Wolff, H.; HBpfner, A. Z. EZektro­

ahem. 1962, 66, 149.
2. Barker~A. Aust. J. Chem. 1953,

6, 207. ----
3. Redlich, 0.; Kister, A.T. Ind. Eng

Chem. 1948, 21, 345.
4. Wolff, -H~ HBpfner, A. Ber. Bunsen

aes. Phus. Chern lQIl'i R.q 71n



COMPONENTS:

Solubilities of Deuterated Amines .

ORIGINAL MEASUREMENTS:

249

1. N-{methy1-d 3)-methan-d3-amine-d:
C2D7N: [22024-52-8]

2. Hexane: C6H14 : [110-54-3]

VARIABLES:

Composition, temperature

Wolff, H.: WUrtz, R.

J. Phys. Chem.

1970, 74, 1600-1606.

PREPARED BY:

P. G. T. Fogg

EXPERIMENTAL VALUES: Cont.

T/K

x 223.15 233.15 243.15 253.15 263.15 273.15 283.15 293.15C2D7N

0.7533 26.8 54.3 102.5 181. 7 303.6 484.9 741. 7 1092.5
0.8003 27.4 55.6 105.5 186.7 312.5 499.7 766.3 1130.4
0.8519 28.7 57.6 108.6 192.8 323.2 517.9 795.7 1175.8
0.9012 29.4 59.3 112.0 199.0 333.4 535.5 823.0 1219.0
1 30.8 62.4 119.0 212.3 356.5 572.9 882.1 1309.7

760 Torr = 1 atm = 1.013 x 105 Pa

Constants for calculation of activity coefficients from
the Redlich-Kister equations given below

,

T/K A B C

223.15 1. 495 -0.078 0.137
233.15 1. 441 -0.016 0.151
243.15 1. 328 +0.006 0.109
253.15 1. 228 +0.021 0.097
263.15 1.117 +0.038 0.077
273.15 1.023 +0.045 0.073
283.15 0.925 +0.050 0.067
293.15 0.824 +0.046 0.063

+

B x 2{1 ­
2

B x 2(1 ­
1

+

+

8 Xl + 12 X 1
2

)

8 x 2 + 12 x/)

y Vol 21-1*

=

activity coefficient of the a~ine

activity coefficient of hexane

mole fraction of the amine in the liquid phase
mole fraction of hexane in the liquid ~hase
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COMPONENTS:

Solubilities of Deuterated Amines

ORIGINAL MEASUREMENTS:

1. Methanamine-d2 ; CH3 D2N;
[2614-35-9]

2. N.N-oimethy1methanamine,
(trimethylamine); C3H9N;
[ 75-50-3]

VARIABLES:

Composition, temperature

EXPERIMENTAL VALUES:

Wolff, H; WUrtz, R.

Z. Phys. Chern. (Frankfurt arn Main)
1969, 67, 115-121

PREPARED BY:

P. G. T. Fogg

variation of the total vapor pressure/Torr with variation of
temperature and of mole fraction of CH30 2N in the liquid phase, x CH30 2N

T/K

x 223.15 233.15 253.15 273.15 293.15CH30 2N

0 56.4 102.3 288.3 676.9 1387.0
0.0105 57.8 105.0 293.2 687.1 1411. 9
0.0301 59.7 107.8 302.0 708.1 1454.3
0.0505 60.4 109.6 310.6 727.6 1495.2
0.0689 61.8 111.7 316.7 744.3 1530.6
0.0901 63.0 115.3 327.1 769.7 1582.1
0.0994 63.3 115.5 327.0 770.9 1589.0
0.1502 65.0 119.2 341. 0 807.3 1665.7
0.1973 66.7 122.8 352.7 838.8 1737.0
0.2475 68.0 125.2 362.6 864.6 1798.3
0.2981 68.7 127.3 371. 3 892.2 1862.5
0.3664 69.5 129.3 379.1 920.4 1928.1
0.4076 69.8 130.3 383.8 931.9 1960.1
0.4481 69.5 130.9 388.2 944.1 1991.0
0.4980 70.0 131.9 391. 5 956.8 2029.8
0.5401 70.4 132.4 394.6 968.7 2053.0
0.6020 69.3 131.5 396.5 976.9 2084.1
0.6446 69.5 131.5 398.1 983.0 2107.0

. Cont .

AUXILIARY INFORNATlON

METHOD/APPARATUS/PROCEDURE:

Apparatus described previously was
used (1). Liquid mixtures of
accurately known composition were
introduced into a cell held in 8
thermostat controlled to ± 0.02 C.
The total vapor pressure was
measured by a mercury manometer.

The authors calculated activity
coefficients of each component by a
method described by Barker (2).
Constants for Redlich-Kister
equations (3) for activity
coefficients were evaluated and
reported.

SOURCE AND PURITY OF ~~TERIALS:

1. Prepared from CH3NH 2and 020;
repeatedly fract~onated until the
first and last fractions had vapor

i~:~s~~~St~~~C~td~~b~r(~)~yless

2. Prepared from trimethy1ammonium
hydrochloride and purified as 1
(5) •

~.STI~TED ERROR:

oT/K = ± 0.02 (estimated by authors
REFERENCES:
1. Wolff, H.; HBpfner, A. Z. EZektro­

ahern. 1962, 66, 149.
2. Barker~A. Aust. J. Chern. 1953,

6, 207. ----
3. Redlich, 0.; Kister, A.T. Ind. Eng.

Chern. 1948, 21, 345.
4. Wo1ff,~ HBpfner, A. Ber.

Bunsenges. Phys. Chern. 1965, 69,710
5. Wolff, H.; WUrtz, R. Be~unsen­

ges. Phys. Chern. 1968, 72, 101.



COMPONENTS:

Solubilities of Deuterated Amines

ORIGINAL MEASUREMENTS:

251

1. Methanamine-d 2 i CH 3D2Ni

[ 2614-35-9]

2. N.N-Dimethy1methanamine,
(trimethylamine) i C3H9Ni

[ 75-50-3]

VARIABLES:

Composition, temperature

Wolff, Hi Wfirtz, R.

Z. Phys. Chem. (Frankfurt am Main)

1969, 67, 115-121.

PREPARED BY:

P. G. T. Fogg

x 223.15 233.15CH 3D2N

0.7466 68.7 129.6
0.8485 66.1 126.3
0.8965 64.3 123.7
0.9487 61.7 120.3
1 59.1 115.6

EXPERIMENTAL VALUES: Cont. T/K

253.15 273.15 293.15

396.7 989.2 2137.6
390.5 984.9 2145.6
385.5 978.8 2143.5
378.4 966.0 2128.3
367.4 947.8 2105.4

760 Torr = 1 atm = 1.013 x 105 Pa

Constants for calculation of activity coefficients
from the Redlich-Kister equations given below

T/K A B C

223.15 0.767 -0.075 0.139
233.15 0.749 -0.059 0.071
243.15 0.719 -0.013 0.036
253.15 0.692 0.000 0.052
263.15 0.659 +0.019 0.056
273.15 0.621 +0.028 0.028
283.15 0.578 +0.038 0.037
293.15 0.539 +0.031 0.040

x 2 2
Xl)

'-2
8 12 2

In f 1 = A - B x 2 (1 - 4 + C x 2 (1 - Xl + Xl )2

2 2
- 4 x

2
) 2

- 8 12 2
In f 2

= A Xl + B Xl (1 + C Xl (1 x
2

+ x
2

)

where f 1 = activity coefficient of methanamine-d2
f

2
= activity coefficient of trimethylamine

Xl = mole fraction of methanamine-d2
x

2
= mole fraction of trimethylamine.
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COHPONENTS:

1. Other amines.

2. Organic liquids.

Solubilities of Other Amines

EVALUATOR:

P. G. T. Fogg,
School of Chemistry,
Polytechnic of North London,
Holloway,

, London N7 80B,
united Kingdom.
AUGust 1983

CRITICAL EVALUATION:

The measurements by Wolff et at. (1-6) of the vapor pressure

of various systems containing ethanamine, propanamine or deuterated
amines are of high standard and may be accepted as reliable.

The solubility of propanamine in several alcohols was

measured by Copley et at. (7) at 305.4 K and a pressure of propanamine

of 106 mmHg, said to be its vapor pressure at 277.7 K. This value of

the vapor pressure may be compared with the interpolated value of 119 mmHg

from measurements by Wolff which are likely to be the more accurate.

However, values published by Copley et at. are of the magnitude expected

for solubilities in hydroxy-compounds, by analogy with the behaviour of

other amines. The possibility of error in the reported pressure should
be borne in mind.

Copley et at. also reported solubilities of 2-propanamine,

2-methyl-l-propanamine, l-butanamine and 2-butanamine. These are of

the expected order of magnitude for the solvents investigated and should

be accepted on a tentative basis until comparisons with other measurements

of solubilities of these amines can be made.

References:

1. Wolff, H.; H~pfner, A.; H~pfner, H.-M.

Bep. Bunaengea. Phya. Chern. 1964, 68, 410.

2. Wolff, H.; H~pfner, A.

Bep. Bunaengea. Phya. Chern. 1965, 69, 710.

3. Wolff, H.; H~pfner, A.

Bep. Bunaengea. Phya. Chern. 1967, rl, 461.

4. Wolff, H.; Wftrtz, R.

Z. Phya. Chern (Fpankfupt arn Main) 1969, 6r, 115.

5. Wolff, H.; Wftrtz, R.

J. Phya. Chern. 1970, r4, 1600.

6. Wolff, H.; Shadiakhy, A.

Ftuid Phase Equitibpia 1903, 11, 267-287.

7. Copley, M. J.; Ginsberg, E.; Zellhoefer, G. F.; Marvel, C. S.

J. Arnep. Chern. Soc. 1941, 63, 254.



COMPONENTS:

Solubilities of Other Amines

ORIGINAL MEASUREMENTS:
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1. Ethanamine, (ethy1amine); C2H7N;

[75-04-7)

2. Butane; C4H10 ; [106-97-8)

VARIABLES:

Composition, temperature

EXPERIMENTAL VALUES:

Wolff, H.; H~pfner, A.; H~pfner,H.-M.

Ber. Bunsenges. Phys. Chern.

1964, 68, 410-417.

PREPARED BY:

P. G. T. Fogg

variation of the total vapor pressure/Torr with variation of
temperature and of mole fraction of C2H7N in the liquid phase, Xc H N

2 7
T/K

X 218.15 233.15 253.15 273.15C
2

H7N 293.15

0 52.1 125.0 338.5 772.7 1552.6
0.0141 53.1 127.0 343.3 782.6 1571.1
0.0353 53.7 129.2 349.2 794.1 1594.2
0.0544 54.2 130.8 352.9 802.9 1612.2
0.0887 54.5 131. 7 357.5 814.7 1635.8
0.1265 54.3 132.1 360.0 821. 6 1655.4
0.1446 54.6 132.3 360.7 824.1 1660.7
0.168 54.3 132.1 360.3 826.5 1667.4
0.195 54.2 132.1 360.0 827.7 1670.5
0.281 53.9 130.5 358.3 824.4 1672.4
0.348 53.1 129.3 354.3 818.5 1663.1
0.359 54.0 129.5 353.5 816.4 1659.6
0.400 52.9 128.0 350.5 809.9 1649.9
0.423 52.3 127.4 348.0 806.2 1642.9
0.575 50.1 121.4 332.5 770.5 1575.5
0.577 50.1 121.5 331. 7 768.4 1571.6
0.646 48.3 116.8 320.3 743.7 1524.6
0.651 48.6 116.6 319.8 743.5 1522.7

Cont.

AUXILIARY INFor.MATION ._

METHOD/APPARATUS/PROCEDURE:

Apparatus described previously was
used (1). Liquid mixtures of
accurately known composition were
introduced into a cell held in 8
thermostat controlled to ± 0.02 C.
The total vapor pressures were
measured by a mercury manometer.

The authors calculated activity
coefficients of each component from
the vapor pressure data by a method
described by Barker (2). Constants
for Redlich-Kister equations (3) for
activity coefficients were evaluated
and reported.

SOURCE ANI) PURl TV OF MAn:RlALS:
1. From commercial reinst ethyl­

ammonium chloride by reaction with
KOH; gas dried with KOH and Na;
1iquified gas treated with Li and
repeatedly fractionated until the
first and last fractions had
consistent vapor pressures as
described for methylamine (1).

2. Commercial product; dried with P O.
repeatedly fractionated until fi~sl
and last fractions had consistent
vapor p~~~sures as described for

eSTIMATED ERROR:

oT/K = ± 0.02 (estimated by authors)

Rl:FERENCeS:

1. Wolff, H.; H~pfner, A. Z. EZektro­
ahern. 1962, 66, 149.

2. Barker;-J:A. Aust. J. Chern. 1953,
6, 207. ----

3. Redlich, 0.; Kister, A.T. Ind. Eng.
Chern. 1948, 21, 345.
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COMPONENTS:

Solubilities of Other Amines

ORIGINAL MEASUREMENTS:

1. Ethanamine, (ethy1amine): C2H7N:

[ 75-04-7]

VARIABLES:

composition, temperature

Wolff, H.: HBpfner, A.: HBpfner,H.-M.

Ber. Bunsenges. Phys. Chern.

1964, 68, 410-417.

PREPARED BY:

P. G. T. Fogg

EXPERIMENTAL VALUES: Cont.

T/K

x 218.15 233.15 253.15 273.15 293.15C2H7N

0.772 43.2 104.6 288.3 675.5 1396.9
0.838 38.6 94.0 262.7 622.1 1300.9
0.861 36.4 89.2 250.5 598.5 1259.2
0.900 32.4 79.8 227.8 553.1 1178.0
0.935 26.7 67.3 199.0 496.2 1082.1
0.940 25.8 66.3 197.0 492.7 1076.6
0.962 21.8 56.5 174.7 450.1 1006.7
1 12.1 37.3 131. 6 369.2 872.9

760 Torr = 1 atm = 1.013 x 10 5 Pa

Constants for calculation of activity coefficients
from the Redlich-Kister equations given below.

T/K A B C

218.15 1.772 -0.212 0.237
223.15 1. 718 -0.201 0.213
228.15 1.671 -0.179 0.205
233.15 1.630 -0.173 0.184
243.15 1. 528 -0.128 0.142
253.15 1. 439 -0.100 0.123
263.15 1. 348 -0.070 0.098
273.15 1. 259 -0.041 0.072
283.15 1.176 -0.024 0.062
293.15 1.091 -0.011 0.048

In 11 A
2

B
2

4 Xl)
2 12 2= x 2 - x 2 (1 - + C x 2 (1 - 8 Xl + Xl )

In 12 A
2

B
2

4 x 2 ) 2
12

2= Xl + Xl (1 - + C Xl (1 - 8 x 2 + x 2 )

where 11 = activity coefficient of ethylamine
1 2

= activity coefficient of butane
Xl = mole fraction of ethylamine in the liquid phase
x

2 = mole fraction of butane in the liquid phase
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Solubilities of Other Amines

ORIGINAL MEASUREMENTS:
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1. Ethanamine, (ethy1amine); C2H7N;
[75-04-7]

VARIABLES:

Composition, temperature

EXPERIMENTAL VALUES:

Wolff, H.; HBpfner, A.; HBpfner,H.-M

Ber. Bunsenges. Phys. Chem.

1964, 68, 410-417.

PREPARED BY:

P. G. T. Fogg

variation of the total vapor pressure/Torr with variation of
temperature and of mole fraction of C2H7N in the liquid phase, Xc H N

2 7

T/K

X 233.15 253.15 273.15C2H7N 293.15

0 3.7 14 .3 45.4 121.0
0.0105 6.3 20.4 59.1 145.5
0.0266 9.7 29.6 77 .8 180.3
0.0359 11.5 34.6 88.3 201.1
0.0598 15.0 43.0 110.9 244.6
0.0824 17.6 52.0 130.5 287.1
0.0921 18.7 56.4 140.1 304.9
0.0956 19.2 56.8 141.4 306.5
0.1244 21.5 64.7 162.4 350.7 .
0.1591 23.5 72.7 184.4 401. 8
0.1744 23.6 75.4 191.8 417.5
0.227 25.7 83.4 215.7 473.3
0.319 28.2 93.3 247.2 552.8
0.400 28.9 100.1 268.1 607.2
0.436 29.9 102.4 276.4 629.2
0.441 29.9 102.2 276.8 632.0
0.558 31.6 109.0 298.5 689.1
0.622 33.0 111.3 307.7 716.2
0.631 32.2 112.6 309.4 722.0

Cont.

AUXILIARY INFORHATION .-
METHOD/APPARATUS/PROCEDURE:

Apparatus described previously was
used (1). Liquid mixtures of
accurately known composition were
introduced into a cell held in 8
thermostat controlled to ± 0.02 C.
The total vapor pressure was measured
by a mercury manometer.

The authors calculated activity
coefficients of each component from
the vapor pressure data by a method
described by Barker (2). Constants
for Redlich-Kister equations (3) for
activity coefficients were evaluated
and reported.

SOURCE AND PURI1~ OF MATERIALS:
1. From commercial reinst

ethylammonium chloride by reaction
with KOH; gas dried with KOH and
Na; liquified gas treated with Li
and repeatedly fractionated as
described for preparation of
methylamine (1).

2. Material of hi~h purity; dried
over P20~ dist~lled and repeatedly
fractionated until first and last
fractions had the same vapor
pressures as measured by the

11 \

ESTIMATED ERROR:

oT/K = ± 0.02 (estimated by authors)

RLFERENCES:

1. Wolff, H.; HBpfner, A. Z. E~ektro­

chem. 1962, 66, 149.
2. Barker;-J:A. Aust. J. Chem. 1953,

6, 207. --
3. Redlich, 0.; Kister, A.T. Ind. Eng.

Chem. 1948, 21, 345.
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COMPONENTS:

Solubilities of Other Amines

ORIGINAL MEASUREMENTS:

1. Ethanamine, (ethy1amine): C2H7N:
[75-04-7]

VARIABLES:

Composition, temperature

Wolff, H.: HBpfner, A.: HBpfner,H.-M

Be~. Bunsenges. Phys. Chern.

1964, 68, 410-417.

PREPARED BY:

P. G. T. Fogg

EXPERIMENTAL VALUES: Cont.

T/K

x 233.15 253.15 273.15 293.15C2H7N

0.687 32.8 115.0 318.8 744.2
0.761 35.1 118.5 330.5 774.3
0.831 35.0 122.5 341.4 801.9
0.846 35.4 123.3 344.1 808.1
0.928 35.6 127.5 357.3 843.0
0.951 36.6 128.4 360.8 851.5
1 37.6 132.1 369.5 872 .8

760 Torr = 1 atm = 1.013 x 105 Pa

Constants for calculation of activity coefficients
from the Redlich-Kister equations given below

T/K A B C

233.15 1.665 -0.082 0.232
243.15 1.581 -0.015 0.169
253.15 1.477 -0.004 0.107
263.15 1.376 +0.024 0.096
273.15 1. 285 +0.046- 0.081
283.15 1.190 +0.061 0.067
293.15 1.097 +0.077 0.061

11
2 2

Xl)
2 12

2ln = A x 2 - B x 2 (1 - 4 + C x 2 (1 - 8 Xl + Xl )

12
2 2 x 2 ) 2 12

2
In = A Xl + B Xl (1 - 4 + C Xl (1 - 8 x 2 + x 2 )

= activity coefficient of ethy1amine

= activity coefficient of hexane

= mole fraction of ethy1amine in the liquid phase

= mole fraction of hexane in the liquid phase.
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Solubilities of Other Amines

ORIGINAL MEASUREMENTS:
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1. Ethanamine-d2 ; C2H5D2N;

[5852-45-9]

VARIABLES:

Composition, Temperature

EXPERIMENTAL VALUES:

Wolff, H.; H~pfner, A.

Ber. Bunsenges. Phys. Chern.

1965, 69, 710-716.

PREPARED BY:

P. G. T. Fogg

Variation of the total vapor pressure/Torr with variation of
temperature and of mole fraction of C2H5D2N in the liquid phase, Xc H D N

2 5 2

T/K

X 218.15 233.15 253.15 273.15 293.15C2HSD2N

0 52.1 125.0 338.5 772.7 1552.6
0.0102 52.9 126.5 341. 7 780.0 1566.5
0.0242 53.6 128.4 346.0 788.8 1583.5
0.0463 53.7 130.1 351.0 800.5 1606.6
0.0646 54.1 131.2 354.9 808.0 1621. 4
0.0925 54.7 131. 6 357.6 816.9 1640.5
0.146 54.2 131. 9 359.9 825.6 1662.0
0.171 54.3 131. 8 360.0 827.4 1668.6
0.212 54.0 131. 3 359.1 827.2 1673.6
0.235 53.7 130.6 358.9 826.9 1674.2
0.268 53.3 130.4 357.1 825.0 1671. 8
0.343 53.3 128.9 353.6 816.7 1661. 3
0.425 52.0 126.7 347.2 804.2 1638.3
0.483 52.2 125.1 341.7 792.1 1614.9
0.579 49.7 120.6 329.9 765.0 1565.1
0.631 48.6 116.9 321. 3 744.9 1525.7
0.651 48.0 115.7 317.0 737.6 1512.0
0.677 46.8 113.6 311. 6 725.4 1490.6
0.687 46.9 113.5 310.1 721.5 1482.S

Cont.

AUXILIARY INFOR}~TION

METHOD/APPARATUS/PROCEDURE:

Apparatus described previously was
used (1). Liquid mixtures of
accurately known composition were
introduced into a cell held in a
thermostat controlled to ± 0.02oC.
The total vapor pressure was measured
by a mercury manometer.

The authors calculated activity
coefficients of each component by a
method described by Barker (2).
Constants for Redlich-Kister
equations for activity coefficients
were evaluated and reported.

SOURCE AND PURITY OF ~~TERIALS:

1. Prepared from CZH5NH z and D20;
repeatedly frac~iona~ed unt~l 1st
and last fractions had vapor
pressures which differed by 0.4
Torr at 20oC. Spectroscopic
measurements indicated that the
product was at least 99% pure.

2. Commercial product; dried over
po; distilled and repeatedly
fta8tionated until first and last
fractions had consistent vapor
pressures,as described for
hexane (1)

ESTI~TED ERROR:

oT/K = ± 0.02 (estimated by authors)

REFERENCES:

1. Wolff, H.; H~pfner, A. Z. EZektro­
chern. 1962, 66, 149.

2. Barker~ A. Aust. J. Chern. 1953,
6, 207.

3. Redlich, 0.; Kister, A.T. Ind. Eng.
Chern. 1948, 21, 345.
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COMPONENTS:

Solubilities of Other Amines

ORIGINAL MEASUREMENTS:

1. Ethanamine-d2 ; C2H5D2N;

[5852-45-9]

Wolff, H.; H5pfner, A.

Ber. Bunsenges. Phys. Chern.

1965, 69, 710-716.

EXPERIMENTAL VALUES: Cont.

T/K

x 218.15 233.15 253.15 273.15 293.15C
2

H
5

D2N

0.754 43.8 105.7 291.5 681. 8 1410.7
0.803 40.6 99.2 274.5 645.2 1342.0
0.869 35.3 85.9 242.0 579.4 1222.7
0.890 32.4 80.5 227.6 551. 8 1176.3
0.930 27.1 67.9 198.9 494.1 1078.8
0.955 22.5 57.9 175.7 450.5 1003.6
1 11.3 34.8 124.5 354.7 847.2

760 Torr = 1 atm = 1.013 x 10 5 Pa

Constants for calculation of activity coefficients
from the Redlich-Kister equations given below

T/K A B C

218.15 1. 789 -0.233 0.253
223.15 1. 762 -0.219 0.233
228.15 1.699 -0.199 0.210
233.15 1. 660 -0.194 0.206
243.15 1.558 -0.151 0.150
253.15 1.470 -0.125 0.132
263.15 1.376 -0.095 0.106
273.15 1.286 -0.071 0.083
283.15 1.199 -0.050 0.064
293.15 1.115 -0.032 0.049

=

+

+

+

where f 1 = activity coefficient of ethanamine-d2
f 2 = activity coefficient of butane

Xl = mole fraction of ethanamine-d2 in the liquid phase

x 2 = mole fraction of butane in the liquid phase
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1. 1-Propanamine, (propy1amine);

C3H9N; [107-10-8]

2. Hexane; C6H14 ; [110-54-3]

VARIABLES:

Composition, temperature

EXPERIMENTAL VALUES:

Wolff, H.; H8pfner, A.; H8pfner,H.-M.

Ber. Bunsenges. Phys. Chern.

1964, 68, 410-417.

PREPARED BY:

P. G. T. Fogg

Variation of the total vapor pressure/Torr with variation of
temperature and of mole fraction of C3H9N in the liquid phase, $C H N

3 9
T/K

$ 253.15 273.15 293.15C3H
9

N

0 14.4 46.0 121. 7
0.0055 14.9 46.9 124.3
0.0114 15.5 48.3 127.6
0.0321 17.4 53.0 137.3
0.0679 19.9 60.0 153.3
0.0880 21.0 63.5 161. 0
0.1503 23.9 71.7 181.1
0.1715 24.5 74.0 186.9
0.210 25.5> 77.8 196.6
0.229 26.0 79.3 200.8
0.277 26.7 82.4 209.4
0.296 27.1 83.6 212.5
0.360 28.2 87.0 222.3
0.402 28.6 88.7 227.5
0.451 29.3 90.9 233.7
0.527 29.8 93.1 240.7
0.608 30.4 95.2 247.1
0.628 30.2 95.5 248.0

Cont.

AUXI LIARY INFORHATION

METHOD /APPARATUS/PROCEDURE:

Apparatus described previously was
used (1). Liquid mixtures of
accurately known composition were
introduced into a cell held in 8
thermostat controlled to ± 0.02 C.
The total vapor pressures were
measured by a mercury manometer.

The authors calculated activity
coefficients of each component from
the vapor pressure data by a method
described by Barker (2). Constants
for Redlich-Kister equations (3) for
activity coefficients were evaluated
and reported.

SOURCE AND PURITY OF MATERIALS:
1. From commercial propy1ammonium

chloride by reaction with KOH;
dried with KOH and with Li;
repeatedly fractionated until the
first and last fractions had the
same vapor pressure as measured by
manometer. (See ref. 1.)

2. commercial product; dried with
P20 5 ; repeatedly fractionated
unt~l first and last fractions had
the same vapor pressure as
measured by the manometer (1).

ESTIMATED ERROR:

oT/K = ± 0.02 (estimated by authors)

RI:FERENCES:

1. Wolff, H.; H8pfner, A. Z. Etektro­
ahem. 1962, 66, 149.

2. Barker~A. Aust. J. Chern. 1953,
6, 207. ----

3. Redlich, 0.; Kister, A.T. Ind. Eng.
Chern. 1948, 21, 345.
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COMPONENTS:

Solubilities of Other Amines

ORIGINAL MEASUREMENTS:

1. 1-Propanamine, (propy1amine);

C3H
9

N; [107-10-8]

2. Hexane; C
6
H

14
; [110-54-3]

VARIABLES:

Composition, temperature

Wolff, H.; H~pfner, A.; H~pfner, H.-M

Ber. Bunsenges. Phys. Chern.

1964, 68, 410-417.

PREPARED BY:

P. G. T. Fogg

EXPERIMENTAL VALUES: Cant.

T/K

x 253.15C3H9N 273.15 293.15

0.680 30.6 96.4 250.0
0.725 30.8 97.1 253.5
0.796 30.7 98.0 255.5
0.910 30.2 97.1 255.8
0.971 29.6 95.5 253.3
1 29.0 94.2 252.6

760 Torr = 1 atm = 1. 013 x 10 5 Pa.

Constants for calculation of activity coefficients from the
Redlich-Kister equations given below

T/K A B C

253.15 1. 253 -0.070 0.090
263.15 1.165 -0.034 0.059
273.15 1.099 -0.002 0.041
283.15 1. 024 0.002 0.042
293.15 0.947 0.008 0.015

2 2
Xl)

2 12
2

In

'
1 = A x 2 - B x 2 (1 - 4 + C x

2
(1 - 8 Xl + Xl )

2 2 x 2 )
2 12

2
In

'
2 = A Xl + B Xl (1 - 4 + C Xl (1 - 8 x 2 + x 2 )

where 11 = activity coeffici.'ent of propylamine

12 = activity coefficient of hexane

Xl = mole fraction of propy1amine in the liquid phase

x
2 = mole fraction of hexane in the liquid phase
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COMPONENTS:

1. Propanamine; C3H9N; [107-10-8]

2. Hexane; C6H1.; [110-54-3]

VARIABLES:

ORIGINAL MEASUREMENTS:

Wolff, H.; Shadiakhy, A.

FZuid Phase EquiZibpia

1983, 11, 267-287.

PREPARED BY:

C. L. Young

EXPERIMENTAL VALUES:

T/K Xl P/kPa T/K Xl P/kPa

293.15 0 16.17 303.15 0 25.00
0.048. 19.13 0.048. 29.28
0.097 1 21.80 0.0971 33.00
0.1500 24.12 0.1498 36.36
0.183 6 25.30 0.183. 38.05
0.234 0 26.77 0.233 8 40.32
0.284 3 27.97 0.284 1 42.25
0.348 0 29.42 0.347 8 44.41
0.377 8 29.98 0.3777 45.28
0.4297 30.76 0.4295 46.56
0. 483 1 31. 50 0.483 0 47.80
0. 543 1 32.29 0.543 0 49.01
0.584 0 32.60 0.583 9 49.72
0.6598 33.29 0.6597 50.68
0.708 9 33.69 0.708 8 51. 37
0.767 2 34.04 0.767 2 52.08
0.804 8 34.22 0.80 4 7 52.33
0.877 9 34.44 0.877 5 52.65
0.938 6 34.33 0.938 6 52.72
0.975 6 33.93 0.9756 52.34
1 33.85 1 52.16

(cont. )

AUXILIARY INFORHATION

METHOD APPARATUS/PROCEDURE:

Apparatus described previously was

used (1), (2). Liquid mixtures of

accurately known composition were

introduced into a cell held in a

thermostat controlled to ±0.02 °C.

The total pressure was measured

using a mercury manometer. The

authors calculated activity co­

efficients of each component by a

method described by Barker (3).

Constants for the Wilson equation (4)

were evaluated and reported.

SOURCr. AND PURITY OF MATERIALS:

1. FluJ:a purissima grade, frac­

tionated, purity 99.5 mole per

cent.

2. Purity 99.97 mole per cent,

degassed, dried over molecular

sieve.

ESTIMATED ERROR:
oT/K = ±0.02.

REFERENCES:

1. Wolff, H.; Hoppel, H. E.
Ber. Bunsenges. Phys. Chern.
1966,70,874.

~. Wolff, H.; Shadiakhy, A.
FZuid Phase EquiZibria
1981, 7, 309.

3. Barker, J. A. Aust. J. Chern.
1953, 6, 207.

4. Wilson, G. M. J. Am. Chern. Soa.
1964, 86, 127.
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COHPONENTS: ORIGINAL MEASUREMENTS:
1. Propanamimel C3H9Nl [107-10-8] \'101ff, H.l Shadiakhy, A.

2. Hexane; C6H14; [110-54-3] PZuid Phase EquiHbria

1983, 11, 267-287.

EXPERIMENTAL VALUES:

T/K Xl P/kPa T/K Xl P/kPa

313.15 0 37.26 333.15 0 76.23
0.048 4 43.13 0.0484 86.43
0.097 0 48.26 0.0969 95.58
0.149 6 53.14 0.1491 104.26
0.183 2 55.54 0.1827 108.82
0.233 6 58.82 0.232 9 115.22
0.283 8 61. 70 0.2832 121. 02
0.347 6 64.94 0.3469 127.47
0.37h 66.22 0.3768 130.23
0.429 3 68.19 0.4287 134.47
0.482 8 70.06 0.4822 138.43
0.542 8 71. 98 0.542 3 142.41
0.583 8 72.99 0.5833 144.83
0.659 6 74.59 0.6593 148.61
0.70 8 7 75.83 0.7084 151.07
0.767 1 76.79 0.7669 153.36
0.804 7 77.23 0.8045 154.63
0.877 5 77.83 0.877 4 156.40
0.938 6 78.22 0.9386 157.53
0.975 6 77.85 0.9756 157.21
1 77 .52 1 157.38

323.15 0 54.02 343.15 0 105.19
0.048 4 61. 81 0.0483 118.14
0.097 0 68.71 0.0969 129.86
0.149 4 75.37 0.1488 140.96
0.183 0 78.70 0.1823 147.03
0.233 3 83.39 0.2326 155.59
0.283 6 87.54 0.2828 163.45
0.347 3 92.17 0.3465 172.40
0.377 1 94.09 0.3764 176.13
0.429 0 97.01 0.4283 181. 96
0.482 5 99.83 0.4819 187.52
0.542 6 102.67 0.5420 193.21
0.583 6 104.15 0.5830 196.54
0.6595 106.80 0.6591 201. 92
0.708 6 108.47 0.7083 205.60
0.767 0 110.02 0.7668 208.94
0.804 6 110.82 0.804 4 210.81
0.877 4 111. 90 0.877 3 213.62
0.938 6 112.48 0.938 6 215.26
0.975 6 112.14 0.9756 215.29
1 112.10 1 215.69

Constants for calculation of activity coefficients from the Wilson
equation are given below:

T/K

293.15
303.15
313.15
323.15
333.15
343.15

0.6054 8
0.6545 6
0.6994 6
0. 7412 7
0.7 818 9
0.8349 2

(cant. )

0.56004
0.56910
0.5755 5
0.5 908 9
0.6018 4
0.60299
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COHPONENTS: ORIGINAL MEASUREMENTS:

1- Propanamine; C3 H9N; [107-10-8J Wolff, H. ; Shadiakhy, A.

2. Hexane; CSH14; [110-54-3J FZuid Phase EquiZibroia

1983, 11, 267-287.

EXPERIMENTAL VALUES:

Au
A21

)In f l == -In(xl + A12 X2) + X2( -Xl + A1Zxz XZ + A2.1Xl

Au
A" ]In f2 == -In(x2 + i\2.1x d - Xl( -Xl + A12 X2 X2 + A21Xl

where f l == activity coefficient of amine

fz == activity coefficient of hexane

Xl == mole fraction of amine in liquid

X2. == mole fraction of hexane in liquid.

.

-
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COMPONENTS:

1. 1-Propanamine-d 21 C3H7ND21
[25837-80-3]

VARIABLES:

ORIGINAL MEASUREMENTS:
Wolff, H.l Shadiakhy, A.

FZuid Phase EquiZibria

1983, 11, 267-287.

PREPARED BY:

C. L. Young

EXPERIMENTAL VALUES:

T/K Xl P/kPa T/K Xl P/kPa

293.15 0 16.17 303.15 0 25.00
0.046 6 19.08 0.046 6 29.20
0.098 9 21. 81 0.0989 33.06
0.150 9 24.04 0.1507 36.26
0.212 0 25.98 0.2118 39.13
0.245 2 26.94 0.2450 40.64
0.285 9 27.89 0.2857 42.14
0.348 3 29.17 0.348 1 44.05
0.421 6 30.30 0.421 4 45.97
0.449 7 30.73 0.449 6 46.61
0.496 6 31. 30 0.496 4 47.57
0.555 2 31. 92 0.5551 48.61
0.607 3 32.42 0.607 2 49.44
0.657 4 32.82 0.657 4 50.17
0.708 0 33.26 0.707 9 50.80
0.752 7 33.48 0.7527 51. 22
0.812 2 33.73 0.812 1 51. 60
0.875 0 33.77 0.875 0 51. 81
0.922 1 33.66 0. 922 1 51. 73
0.969 5 33.33 0.9695 51. 46
1 32.94 1 50.95

(cont. )

AUXILIARY INFORNATION

METHOD APPARATUS/PROCEDURE:

Apparatus described previously was

used (1), (2). Liquid mixtures of

accurately known composition were

introduced into a cell held in a

thermostat controlled to ±0.02 °C.

The total pressure was measured

using a mercury manometer. The

authors calculated activity co­

efficients of each component by a

method described by Barker (3).

Constants for the Wilson equation (4)

were evaluated and reported.

SOURCe AND PURITY OF HATERIALS:

1. Prepared via exchange reaction of
non-deuterated amine with 99.97
mole per cent 020. Purity
better than 99 mole per cent.
Dried.

2. Purity 99.97 mole per cent, de­
gassed, dried over molecular
sieve.

ESTHIATED ERROR:

oT/K = ±0.02.

REFERENCES:
1. Wolff, H.l Hoppel, H. E.

Ber. Bunsenges. Phys. Chern.
1966, '10,874.

2. Wolff, H.l Shadiakhy, A.
PZuid Phase EquiZibria
1981, '1, 309.

3. Barker, J. A. Aust. J. Chern.
1953, 6, 207.

4. Wilson, G. M. J. Am. Chern. Sao.
1964, 86, 127.
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COHPONENTS: ORIGINAL !,mASUREMENTS:

1. 1-Propanamine-d2: C 3H,ND2: Wolff, H.: Shadiakhy, A.
[25837-80-3]

FZuid Phase Equilibria
2. Hexane: C6Hl~: [110-54-3]

1983, 11, 267-287.

EXPERIMENTAL VALUES:

T/K Xl P/kPa T/K Xl P/kPa

313 .15 0 37.26 333.15 0 76.23
0.046 6 42.98 0.046 6 86.13
0.098 8 48.40 0.098, 95.59
0.150 5 52.93 0.1500 104.02
0.211 6 57.10 0.211 0 111. 99
0.244 8 59.24 0. 244 2 116.12
0.285 5 61. 43 0.284 8 120.63
0.347 9 64.46 0.3473 126.84
0.421 2 67.42 0.4206 133.08
0.449 3 68.41 0.448 8 135.19
0.496 2 69.90 0.495, 138.51
0.554 9 71. 53 0.5545 142.09
0.607 0 72.90 0.6066 145.03
0.657 2 73.98 0. 656 9 147.65
0.707 8 75.01 0.7076 149.83
0.752 6 75.62 0.752~ 151. 59
0.812 1 76.39 0.8120 153.45
0.875 0 76.79 0.8749 154.87
0.922 1 76.93 0.92 2 1 155.45
0.969 5 76.66 0.9695 155.63
1 76.18 1 155.10

323.15 0 54.02 343.15 0 105.19
0.046 6 61. 61 0.0465 117.78
0.098 8 68.93 0.098, 129.99
0.150 3 75.19 0.149, 140.84
0.211 3 81. 03 0.210, 151.55
0.244 5 84.03 0.2438 157.15
0.285 2 87.25 0.284~ 163.21
0.347 6 91. 65 0.3469 171.84
0.420 9 95.97 _ 0.4202 180.36
0.449 1 97.49 0.448~ 183.32
0.496 0 99.66 0.4953 187.96
0.554, 102.28 0.5542 193.13
0.606 9 104.19 0.606~ 197.22
0.657 1 105.91 0.656, 200.78
0.707, 107.46 0.707~ 204.12
0.752 5 108.52 0.7523 206.57
0.812 0 109.71 0.8119 209.49
0.874 9 110.56 0.8748 211. 77
0.922 1 110.84 0.9 22 0 212.92
0.969 5 110.75 0.9695 213.37
1 110.27 1 213.12

Constants for calculation of activity coefficients from the Wilson

equation are given below:

T/K Al2 A2l

293.15 0.61398 0.5320~

303.15 0.6595 1 0.5471 8
313.15 0.7043 1 0.5622 3
323.15 0.750 4 3 0.5724 9
333.15 0.81005 0.5684,

343.15 0.84849 0.5826 3
(cont. )



266 Solubilities of Other Amines

COHPONENTS: ORIGINAL MEASUREMENTS:

l. l-Propanamine-d 2; C3H7ND2; Wolff, H.; Shadiakhy, A.
[25837-80-3]

Fluid Phase EquiZib:l'ia
2. Hexane; C6 H14; [110-54-3]

1983, 11, 267-287.

EXPERIMENTAL VALUES:

11. 12 A" ]ln f 1 = -In(xl + II. 12 X 2) u,[ -
Xl + 1I.12 X 2 X2 + A21 X l

11. 12 A" ]ln f2 = -In(x2 + II. 21 X l) - .,[ -
Xl + 1I. 1 2 X 2 X2 + A21 X l

where f 1 = activity coefficient of amine

f 2 = activity coefficient of hexane

Xl = mole fraction of amine in liquid

X2 = mole fraction of hexane in liquid.



COMPONENTS:

Solubilities of Other Amines

ORIGINAL MEASUREMENTS:

267

1. l-Propanamine (n-Propylamine);

C3H9N; [107-10-8]

2. Octanol, glycols and glycerol

VARIABLES:

EXPERIMENTAL VALUES:

Copley, M.J.; Ginsberg, E.;
Zellhoefer, G.F.; Marvel, C.S.

J. Arne~. Chern. 80a.

1941, 63, 254-256.

PREPARED BY:

P. G. T. Fogg

Solvent T/K Pc H N/mmHg*
3 9

Mole fraction
::cC3H9N

l-Octanol; C8H18O; [111-87-5] 305.4 106 0.408

1,2-Ethanediol (ethylene glycol); 305.4 106 0.465
C2H60 2 ; [107-21-1]

1,3-Butanediol (1,3-butylene glycol) 305.4 106 0.460
C4H1OO2 ; [107-88-0]

1,2,3-Propanetriol (glycerol) ; 305.4 106 0.497
C3H80 3 ; [56-81-5]

2,2'-Oxybis-ethanol, (diethylene 305.4 106 0.510
glycol) ; C4H100 3 ; [111-46-6]

2,2'-[1,2-ethanediylbis(oxy)]bis- 305.4 106 0.519
ethanol, (triethylene glycol);
C6H140 4 ; [112-27-6]

760 mmHg = 1 atm = 1.013 x 10 5 Pa.
* The pressure of propanamine was said by the authors to correspond to its

vapor pressure at 4.5 0 C. The authors stated that they measured the vapor
pressure at several temperatures and determined the value at 4.50 C from a
plot of the loqarithm of the vapor pressure aqainst (KIT)

AUXILIARY INFORHATlON

METHOD/APPARATUS/PROCEDURE:

The absorption apparatus was
developed for studies of refrigerat­
ion systems (ref. (1» and consisted
of a copper drum, 4 x 12 em, fitted
with a needle valve and two-way
outlet with one outlet connected to a
manometer. The drum was evacuated to
a pressure of 1 mmHg and about 40 cm3
of solvent drawn into this drum which

::~e~~~t~e:~i~~~~o~~d~~e~~~~ ;~sa
agitated and propanamine vapor
allowed to flow slowly into it until
the final pressure corresponded to
the vapor pressure of propanamine at
4.5 0 C. The drum and contents were
weighed again to find the weight of
vapor which had been absorbed.

SOURC~ AND PURITY OF MATERIALS:

The authors stated that the
materials used were all purified
carefully by chemical means and
fractional distillation where
feasible.

ESTIMATED ERROR:

RHERENCES:

1. Zellhoefer, G.F. Ind. Eng. Chern.

1937, 29, 548.
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COMPONENTS: ORIGINAL MEASUREMENTS:

1. 2-Propanamine (iso-propy1amine)1 Wolff, Hd Shadiakhy, A.
C3H9 N1 [75-31-0]

Fluid Phase Equi Zib:f'ia
2. Hexane1 C6 Hl.1 [110-54-3]

1983, 11, 267-287.

VARIABLES: PREPARED BY:

C. L. Young

EXPERIMENTAL VALUES:

T/K Xl P/kPa T/K Xl P/kPa

283.15 0 10.09 293.15 0 16.17
0.046 9 14.11 0.046 9 21. 74
0.098 3 17.72 0.098 3 27.05
0.154 6 20.97 0.154. 31. 84
0.189 0 22.56 0.188 7 34.22
0.250 0 25.21 0.249 7 38.17
0.2906 26.61 0.290 3 40.30
0. 336 1 28.04 0.335 8 42.60
0.3693 29.01 0.369 0 44.14
0.432 9 30.72 0.432 6 46.78
0.516 0 32.61 0.515 7 49.77
0.566 0 33.61 0.565 7 51. 46
0.601 2 34.24 0.601 0 52.62
0.664. 35.54 0.664 2 54.52
0.7070 36.37 0.706 9 55.81
0.751 1 37.13 0.751 0 57.02
0.820 7 38.33 0.820 6 59.00
0.8696 39.14 0.869 5 60.32
0.936 8 40.24 0.936 8 62.05
0.967 2 40.76 0.967 2 62.82
1 41. 26 1 63.61

(cont. )

AUXILIARY INFORHATION

METHOD APPARATUS/PROCEDURE:

Apparatus described previously was

used (1), (2). Liquid mixtures of

accurately known composition were

introduced into a cell held in a

thermostat controlled to ±0.02 °C.

The total pressure was measured

using a mercury manometer. The

authors calculated activity co­

efficients of each component by a

method described by Barker (3).

Constants for the Wilson equation (4)

were evaluated and reported.

SOURCE AND PURl TY OF HATE RIALS :

1. F1uka purissima grade, frac­

tionated, purity 99.995 mole

per cent.

2. Purity 99.97 mole per cent,

degassed, dried over molecular

sieve.

ESTIMATED ERROR:
6T/K = ±0.02.

IH1FERENCES:

1. Wolff, H.1 H6ppe1, H. E.
Bp-p. Bunsenges. Phys. Chern.
1966, 70, 874.

2. Wolff, H.1 Shadiakhy, A.
Fluid Phase Equilibpia
1981, 7, 309.

3. Barker, J. A. Aust. J. Chern.
195~, 6, 207.

4. Wilson, G. M. J. Arn. Chern. Soc.
1964, 86, 127.
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COHPONENTS: ORIGINAL MEASUREMENTS
1. 2-Propanamine (iso-propylamine); Wolff, H.; Shadiakhy, A.

C3 H9N; [75-31-0]
FZuid Phase Equi Zibria

2. Hexane; C6 H14; [110-54-3]
1983, 11, 267-287.

EXPERIMhNTAL VALUES:

T/K Xl P/kPa T/K Xl P/kPa

303.15 0 25.00 323.15 0 54.02
0.046 9 32.58 0.046 6 67.26
0.0982 39.86 0.098 1 80.13
0.15 4 1 46.72 0.153 4 92.41
0.1884 49.98 0.187 6 98.51
0.2 49 4 55.77 0.248 4 109.62
0.289 9 59.00 0.289 0 116.23
0.3354 62.43 0.3344 123.07
0.368 7 64.70 0.3677 127.82
0.43 2 2 68.70 0.431 3 136.10
0.515 4 73.42 0.514 5 145.97
0.565 4 75.95 0.5646 151. 45
0.6 00 7 77 .67 0.599 9 155.15
0.664 0 80.67 0.663 3 161. 49
0.706 7 82.59 0.706 1 165.49
0.750 6 84.49 0.750 3 169.63
0.8 20 5 87.45 0.820 2 176.05
0.8694 89.50 , 0.869 2 180.29
0.936 8 92.15 0.936 7 186.06
0.9 67 1 93.23 0.967 1 188.53
1 94.60 1 191. 23

313.15 0 37.26 333.15 0 76.23
0.046 6 47.46 0.046 8 93.03
0.098 2 57.28 0. 098 1 109.32
0.153 8 66.54 0.153 0 125.42
0.188 0 71.05 0. 187 1 133:68
0.248 9 79.23 0.247 9 148.24
0.289 5 84.02 0.288 4 157.20
0.3350 88.79 0.3338 166.49
0.368 2 92.21 0.367 1 172.89
0.431 8 98.02 --0. 430 7 184.25
0.515 0 104.92 0.514 0 198.09
0.5 65 0 108.79 0.564 1 205.69
0.6 00 4 111.31 0.599 5 211. 02
0.663 7 115.68 0.662 9 219.66
0.70 6 4 118.54 0.705 8 225.35
0.7506 121. 31 0.750 0 231.14
0.8 20 3 125.83 0.819 9 240.03
0.8 69 3 128.76 0.869 0 246.11
0.9367 132.80 0.936 6 254.41
0.967 1 134.50 0.967 0 257.67
1 136.36 1 261. 57

Constants for calculation of activity coefficients from the Wilson
equation are given below:

T/K

283.15
293.15
303.15
313.15
323.15
333.15

0.59400
0.64272
0.69055
0.73255
0.77957
0.81842

0.58961
0.59865
0.61149
0.62334
0.63104
0.64 44 6

(cont. )
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COHPONENTS:

1. 2-Propanamine (i8o-propylamine)i
C3HgN; [75-31-0]

2. Hexane; C6H14; [110-54-3]

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Wolff, H.i Shadiakhy, A.

FZuid Pha8e EquiZibria

1983, 11, 267-287.

1\12
1\21 1In f 1 = -In (Xl + A 12 x2) + X2[ + 1\12 X 2

- + 1\21 X lXl X2

A12
A

21 1In f 2 = -In(x2 + A21Xl) - Xl[ + 1\12 X 2 - X2 + 1\21 X lXl

where fl = activity coefficient of amine

f2 = activity coefficient of hexane

Xl = mole fraction of amine in liquid

X2 = mole fraction of hexane in liquid.
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COMPONENTS:

1. 2-Propanamine-d 2; C 3 H7N0 2;
[7395-10-0]

VARIABLES:

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Wolff, H.; Shadiakhy, A.

FZuid Phase Equilibria

1983, 11, 267-287.

PREPARED BY:

C. L. Young

T/K P/kPa T/K P/kPa

283.15 0 10.09 293.15 0 16.17
0.052 0 14.36 0.0520 22.24
0.105 3 18.03 0.105 3 27.50
0. 157 3 20.88 0. 157 1 31. 78
0.198 9 22.76 0.19 8 6 34.58
0.233 4 24.14 0.233 1 36.66
0.299 5 26.45 0.2992 40.26
0.347 4 27.92 0.3 47 0 42.54
0. 399 1 29.36 0.398B 44.76
0.4537 30.61 0.4535 46.89
0.516 1 31. 96 0.515 9 49.05
0.567 4 33.00 0.567 1 50.77
0.621 2 34.00 0.621 0 52.38
0.673 7 34.93 0.6735 53.88
0.714 B 35.72 0.714 6 55.08
0.7877 37.02 0.7876 57.02
0.821 6 37.53 0.8215 57.92
0. 880 2 38.42 0.8801 59.42
0.925 B 39.10 0.925 B 60.62
0.970 5 39.81 0.970 5 61. 69
1 40.14 1 62.31

(cont. )

AUXILIARY INFORNATION .-
METHOD APPARATUS/PROCEDURE:

Apparatus described previously was

used (1), (2). Liquid mixtures of

accurately known composition were

introduced into a cell held in a

thermostat controlled to ±0.02 DC.

The total pressure was measured

using a mercury manometer. The

authors calculated activity co­

efficients of each component by a

method described by Barker (3).

Constants for the Wilson equation (4)

were evaluated and reported.

SOURCE AND PURITY OF MATERIALS:
1. Prepared via exchange reaction of

non-deuterated amine with 99.7
mole per cent 020. Purity
better than 99 mole per cent.
Dried.

2. Purity 99.97 mole per cent, de­
gassed, dried over molecular
sieve.

ESTIMATED ERROR:
ST/K = ±0.02

REFERENCES:

1. Wolff, H.; Hoppel, H. E.
Ber. Bunsenges. Phys. Chern.
1966, 70, 874.

2. Wolff, H.; Shadiakhy, A.
Fluid Phase EquiZibria
1981, 7, 309.

3. Barker, J. A. Aust. J. Chern.
1953,6,207.

4. Wilson, G. M. J. Arn. Chern. Soa.
~, 86, 127.
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COHPONENTS: ORIGINAL MEASUREMENTS:

1. 2-Propanamine-d 2; C 3H7ND2; Wolff, H.; ShadiakhY1 A.
[7395-10-0]

FZuid Phase Equi'Libria
2. Hexane; C6H14; [110-54-3]

1983 1 11 1 267-287.

-
EXPERIMENTAL VALUES:

T/K Xl P!kPa T/K Xl P/kPa

303.15 0 25.00 323.15 0 54.02
0. 051 9 33.28 0.0519 68.31
0.1052 40.58 0.1051 81.29
0.156 a 46.65 0.1561 92.43
0.198 3 50.56 0.1975 99.83
0. 232 7 53.74 0.231a 105.96
0.2989 59.05 0.297 9 116.68
0.3467 62.47 0.3457 123.67
0. 398 4 65.87 0.397 4 130.64
0.4531 69.07 0.4522 137.47
0. 515 5 72.43 0.5146 144.64
0.566 a 75.01 0.5660 150.08
0.620 a 77.53 0.6201 155.68
0.673 3 79.90 0.672 7 160.84
0. 714 4 81. 79 0.7139 164.67
0.7874 84.71 0.7870 171.21
0.821 4 86.11 0.8211 174.21
0.8801 88.45 0. 879 a 179.25
0.925a 90.26 0.9 25 6 183.13
0.9704 91. 97 0.9704 186.72
1 92.94 1 189.09

313.15 0 37.26 333.15 0 76.23
0.051 9 48.33 0.051 a 94.35
0.105 2 58.24 0.10 5 0 110.87
0. 156 5 66.62 0. 155 7 125.44
0.197 9 71.91 0.1970 135.31
0.23 2 3 76.46 0.231 3 143.53
0.298 4 84.18 0.2973 157.97
0.346 2 89.15 0.3451 167.52
0.3980 94.09 0.396 a 177.03
0. 452 7 98.81 0.4516 186.52
0.5151 103.83 0.5141 196.66
0.5665 107.67 0.5655 204.30
0.6205 111.42 0.6196 212.02
0.6730 114.92 0.6723 219.24
0.714 2 117.62 0.7135 224.58
0.787 2 122.19 0.786 a 233.83
0.8213 124.23 0.8209 238.21
0.8800 127.79 0.8797 245.34
0.925 7 130.39 0.9255 250.70
0.9704 132.94 0.97 0 4 255.87
1 134.46 1 259.20

Constants for calculation of activity coefficients from the Wilson
equation are given below:

T/K A12 1\21

283.15 0.5998 3 0.5755 1
293.15 0.6393 0 0.5976 6
303.15 0.6856 3 0.6131 9
313.15 0.7289 0 0.62550
323.15 0.7789 9 0.6331 6 ,

333.15 0.8249 4 0.641 2 1

(cont.)
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COHPONENTS: ORIGINAL MEASUREMENTS: .
l. 2-Propanamine-d21 C3H7ND21 Wolff, Hd Shadiakhy, A.

[7395-10-0]
F7-uid Phase Equi l.ibria

2. Hexane 1 C6H141 [110-54-3]
1983, 11, 267-287.

EXPERIMENTAL VALUES:

Au
A" ]In fl = -In (Xl + A12 X 2) H'[ -Xl + A12X2 X2 + A21Xl

Au
A" ]In f2 = -In(x2 + A21 Xd - ",[ -Xl + A12X2 X2 + A21 Xl

where f l = activity coefficient of amine

f 2 = activity coefficient of hexane

Xl = mole fraction of amine in liquid

X2 = mole fraction of hexane in liquid.

.-

Y Vol 21-J
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COMPONENTS :'

Solubilities of Other Amines

ORIGINAL MEASUREMENTS:

1. 2-Propanamine (iso-propyl amine);
C3H9N; [75-31-0]

2. Glycols

VARIABLES:

EXPERIMENTAL VALUES:

Copley, M.J.; Ginsberg, E.;
Zellhoefer, G.F.; Marvel, C.S.

J. Amer. Chern. Soa.

1941, 63, 254-256.

PREPARED BY:

P. G. T. Fogg

Solvent

1,2-Ethanediol (ethylene glycol);
C2H60 2 ; [107-21-1]

2,2'-Oxybis-ethanol, (diethylene
glycol); C4H100 3 ; [111-46-6]

2,2'-[1,2-ethanediylbis(oxy)]bis­
ethanol, (triethylene glycol);
C6H14 04 ; [112-27-6]

TIK

305.4

305.4

305.4

Pc H N/mmHg*
3 9

223

223

223

Mole fraction
x C3H9N

0.488

0.517

0.552

* The pressure of 2-propanamine was said by the authors to correspond to
its vapor pressure at 4.5 0 C. The authors stated that they measured the
vapor pressure at several temperatures and determined the value at
4.5 0 C from a plot of the logarithm of the vapor pressure against KIT.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

The absorption apparatus was
developed for studies of refrigera­
tion systems (ref. (1)) and consisted
of a copper drum 4 x 12 cm, fitted
with a needle valve and two-way out­
let with one outlet connected to a
manometer. The drum was evacuated
to a ~ressure of 1 mmHg and about
40 cm of solvent drawn into this
drum which was then reweighed and
immersed in a water bath at 32.2 DC.
The drum was agitated and
2-propanamine vapor allowed to flow
slowly into it until the final pr~s­

sure corresponded to the vapor pres­
sure of 2-propanamine at 4.5 °e.
The drum and contents were weighed
again to find the weight of vapor
which had been absorbed.

SOURCE AND PURITY OF MATERIALS:

The authors stated that the
materials used were all purified
carefUlly by chemical means and
fractional distillation where
feasible.

ESTIMATED ERROR:

REFERENCES:

1. Zellhoefer, G.F. Ind. Eng. Chern.
1937,29,548.



COMPONENTS:

Solubilities of Other Amines

ORIGINAL MEASUREMENTS:

275

1. I-Butanamine, (n-butylamine);
C

4
H

11
N; [109-73-9]

2. Glycols and amines

VARIABLES:

EXPERIMENTAL VALUES:

Copley, M.J.; Ginsberg, E.;
Zellhoefer, G.F.; Marvel, C.S.

J. Amer. Chern. Boa.

1941, 63, 254-256.

PREPARED BY:

P. G. T. Fogg

Solvent TIK Pc H N/mmHg*
4 11

Mole fraction
x C4H

11
N

1,2-Ethanediol, (ethylene glycol);
C2H

6
0 2 ; [107-21-1]

2,2'-Oxybis-ethanol, (diethylene
glycol); C4H

I0
0 3 ; [111-46-6]

2,2'-[1,2-ethanediylbis(oxy)]bis­
ethanol, (triethylene glycol);
C

6
H

14
0

4
; [112-27-6]

2,2'-[oxybis(2,1-ethanediyloxy)]bis­
ethanol, (tetraethv1ene glycol) ;
C

S
H

lS
0 5 ; [112-60-7]

l,6-Hexanediamine (hexamethylened-
iamine); C6H16N2 ; [124-09-4]

N.N'-bis(2-aminoethyl)-1,2-ethan­
ediamine, (triethylenetetramine);
C6HlSN4; [112-24-3]

305.4 24 0.400

305.4 24 0.3S4

305.4 24 0.405

305.4 24 0.410

305.4 24 0.144

305.4 24 0.145

* The pressure of I-butanamine was said by the authors to correspond to
its vapor pressure at 4.5 0 C. The authors stated that they measured the
vapor pressure at several temperatures and determined the values at 4.5 0 C
from a plot of the logarithm of the vapor pressure against (KIT).

AUXILIARY INFOR}~TION

METHOD/APPARATUS/PROCEDURE:

The absorption apparatus was
developed for studies of refrigerat­
ion systems (ref. (1)) and consisted
of a copper drum, 4 x 12 em, fitted
with a needle valve and two-way
outlet with one outlet connected to a
manometer. The drum was evacuated to
a pressure of 1 mmHg and about 40 cm3

of solvent drawn into this drum which
was then reweighed and immersed in a
water bath at 32.2 oC. The drum was
agitated and I-butanamine vapor
allowed to flow slowly into it until
the final pressure corresponded to
the vagor pressure of I-butanamine
at 4.5 C. The drum and contents were
weighed again to find the weight of
vapor which had been absorbed.

SOURCE AND PURITY OF ~~TERIALS:

The authors stated that the
materials used were all purified
carefully by chemical means and
fractional distillation where
feasible.

ESTIMATED ERROR:

REFERENCES:

1. Zellhoefer, G.F. Ind. Eng. Chern.

1937, 29, 54 S •
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COMPONENTS:

Solubilities of Other Amines

ORIGINAL MEASUREMENTS:

1. 2-Butanamine, (sec-butylamine);
C4HllN; [13952-84-6]

2. 1,2-Ethanediol, (ethylene glycol);
C2H60 2 ; [107-21-1]

VARIABLES:

EXPERIMENTAL VALUES:

Copley, M.J.; Ginsberg, E.:
Zellhoefer, G.F.: Marvel, C.S.

J. Arner. Chern. Soc.

1941, 63, 254-256.

PREPARED BY:

P. G. T. Fogg

TIK

305.4

Pc H N/mmHg*
4 11

56.5

Mole fraction
:::C

4
H
ll

N

0.397

760 mmHg = 1 atm = 1.013 x 105 Pa.

* The pressure of 2-butanamine was said by the authors to correspond to
its vapor pressure at 4.5 0 C. The authors stated that they measured the
vaP8r pressure at several temperatures and determined the value at
4.5 C from a plot of the logarithm of the vapor pressure against (KIT).

AUXILIARY INFOR}~TION

METHOD/APPARATUS/PROCEDURE:

The absorption apparatus was
developed for studies of refrigerat­
ion systems {ref. (I» and consisted
of a copper drum, 4 x 12 cm, fitted
with a needle valve and two-way
outlet with one outlet connected to a
manometer. The drum was evacuated to
a pressure of 1 mmHg and about 40 cm3
of solvent drawn into this drum which
was then reweighed and immersed in a
water bath at 32.2oC. The drum was
agitated and 2-butanamine vapor
allowed to flow slowly into it until
the final pressure corresponded to
the vagor pressure of 2-butanamine
at 4.5 C. The drum and contents were
weighed again to find the weight of
vapor which had been absorbed.

SOURCE AND PURITY OF ~~TERIALS:

The authors stated that the
materials used were all purified
carefully by chemical means and
fractional distillation where
feasible.

ESTIMATED ERROR:

REFERENCES;

1. Zellhoefer, G.F. Ind. Eng. Chern.

1937,29,548.



COMPONENTS:

Solubilities of Other Amines

ORIGINAL MEASUREMENTS:

277

1. 2-Methyl-l-propanamine,
(iso-butylamine); C4HllN;
[78-81-9]

2. 1,2-Ethanediol, (ethylene glycol)
C2H60 2 ; [107-21-1]

VARIABLES:

EXPERIMENTAL VALUES:

Copley, M.J.; Ginsberg, E.;
Zellhoefer, G.F.; Marvel, c.s.
J. Amer. Chern. Boa.

1941, 63, 254-256.

PREPARED BY:

P. G. T. Fogg

T/K

305.4

Pc H N/mmHg*
4 11

45.4

Mole fraction
:x:C

4
H

11
N

0.381

760 mmHg = 1 atm = 1.013 x 105 Pa.

* The pressure of 2-methyl-l-propanamine was said by the authors to
correspond to its vapor pressure at 4.50 C. The authors stated that
they measured the vapor pressure at several temperatures and determined
the value at 4.SoC from a plot of the logarithm of the vapor pressure
against l/(T/K).

AUXILIARY INFOR}~TION

METHOD/APPARATUS/PROCEDURE:

The absorption apparatus was
developed for studies of refrigerat­
ion systems (ref. (1» and consisted
of a copper drum, 4 x 12 cm, fitted
with a needle valve and two-way
outlet with one outlet connected to a
manometer. The drum was evacuated
to a gressure of 1 mmHg and about
40 cm of solvent drawn into this
drum which was then reweighed and
immersed in a water bath at 32.2oC.
The drum was agitated and the amine
vapor allowed to flow slowly into it
until the final pressure correspond­
ed to the vagor pressure of the
amine at 4.5 C. The drum and
contents were weighed again to find
the weight of vapor which had been
absorbed.

y Vol 2l-K

SOURCE AND PURITY OF ~~TERIALS:

The authors stated that the
materials used were all purified
carefully by chemical means and
fractional distillation where
feasible.

ESTI~TED ERROR:

RLFERENCES:

1. Zellhoefer, G.F. Ind. Eng. Chern.

1937, 29, 548.
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COMPONENTS:

Solubilities of Other Amines

ORIGINAL MEASUREMENTS:

1. N-Ethylethanamine (diethylamine)
C4HllN; [109-B9-7]

2. 1,2-Ethanediol, (ethylene glycol);
C2H60 2 ; [107-21-1]

VARIABLES:

EXPERIMENTAL VALUES:

Copley, M.J.; Ginsberg, E.;
Zellhoefer, G.F.; Marvel, C.S.

J. Amer. Chern. Soa.
1941, 63 254-256.

PREPARED BY:

P. G. T. Fogg

TIK

305.4

Pc H N/mmHg*
4 II

BB

Mole fraction
x C

4
HllN

0.371

760 mmHg = 1 atm = 1.013 x 105 Pa.

* The pressure of diethylamine was said by the authors to correspond to
its vapor pressure at 4.5 0 C. The authors stated that they measured
the vapor pressure at several temperatures and determined the value at
4.50 C from a plot of the logarithm of the vapor pressure against (KIT).

AUXILIARY INFORNATION

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

ESTIMATED ERROR:

The authors stated that the
materials used were all purified
carefully by chemical means and
fractional distillation where
feasible.

The absorption apparatus was
developed for studies of refrigerat­
ion systems {ref. (I) and consisted
of a copper drum, 4 x 12 cm, fitted
with a needle valve and two-way
outlet with one outlet connected to a
manometer. The drum was evacuated to
a pressure of 1 mmHg and about 40 cm3
of solvent drawn into this drum which
was then reweighed and immersed in a
water bath at 32.2oC. The drum was
agitated and diethylamine vapor
allowed to flow slowly into it until
the final pressure corresponded to
the vagor pressure of diethylamine
at 4.5 C. The drum and contents
were weighed again to find the weight
of vapor which had been absorbed. ~RE~·F~f~;RE~~~N~C~ES~.-.-----------------------------1

1. Zellhoefer, G.F. Ind. Eng. Chern.

1937, 29, 54 B•



Solubilities of Other Amines 279

COMPONENTS: ORIGINAL MEASUREMENTS:

1. N.N-Diethy1ethanamine,
(Triethylamine); C6H16N;
[121-44-8]

2. Nitro-methane; CH3N02 ; [75-52-5]

Ha1ban, H.

Z. Phys. Chern.

1913, 84, 129-159.

VARIABLES: PREPARED BY:

Concentration P. G. T. Fogg

EXPERIMENTAL VALUES:

T/K
concentration of

C6H16N in sol~3ion/

mol dm
Pc H N/mmHg

6 16

Concentration of
C6H16N in so~ution/

concentratJ.on
in gas phase

Mole fraction
in solution*

x C6H16N

298.2 0.300

0.214

0.190

13.7

9.76

8.83

408

407

400

0.0159

0.0114

0.0102

* Calculated by the compiler, using the density of the solvent given in
ref. (1), on the assumption that dissolution of gas caused negligible
change of volume of the liquid phase.

AUXI LIARY rNFORNATION

REFERENCES:

SOURCE AND PURITY OF NATERIALS:

2. Prepared according to ref. (4);
dried over gotassium carbonate;
b.p. 100.6 C (751 mmHg).

1. Hydrated chloride from Kah1baum;
reacted with KOH; gas dried with
NaOH.

Timmermans, J. Physico-ChemicaZ
Constants of Pure Organic Compounds
Vol. 2, Elsevier, Amsterdam. 1965

2. Gaus, Z. Anorg. Chern. 1900-,---
25, 236. ----

3. Abegg, R.; Riesenfeld, H. Z. Phys.
Chern. 1902, 40, 84.
Steinkopf, W; Kirchoff, G. Ber.
Dtsc.1.. Chem. Ges. 190~, 42, 3438.

METHOD -'APPARATUS/PROCEDURE:
The partial pressures of triethyl­
amine above solutions of concentrat­
ions determined by titration, were
measured by a dynamic method (refs.
(2) & (3». Mixtures of hydrogen and
oxygen, produced by electrolysis of
sodium hydroxide solution, were pass­
ed through each solution of triethyl­
amine. The triethylamine in the gas
stream was absorbed in hydrochloric
acid and estimated from changes in
electrical conductivity due to
partial neutralisation of the acid.
The volumes of hydrogen/oxygen gas
mixture produced by electrolysis were
found from the barometric pressure 1.
and changes in a copper voltameter
in series with the cell for
producing the gas. The partial
pressures of triethylamine were
calculated on the assumption that
equilibrium was established between
triethylamine in solution and that in 4.
the gas phase, during passage of
hydrogen/oxygen mixture through the
solution.



280 Solubilities of Other Amines

COMPONENTS:

1. N.N-Diethylethanamine,
(Triethylamine); C6H16N;
[121-44-8]

VARIABLES:

Concentration

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Halban, H.

Z. Phys. Chem.

1913, 84, 129-159.

PREPARED BY:

P. G. T. Fogg

T/K

298.2

Concentration of
C6H16N in ~21ution/

mol dm

0.300

0.269

0.238

Pc H N/mmHg
6 16

2.56

2.35

2.04

Concentration of
C6HlhN in so~ution/

coficentrat~on

in gas phase

2175

2129

2169

Mole fraction
in solution*

x C
6

H16N

0.0380

0.0342

0.0304

* Calculated by the compiler, using the density of the solvent given in
ref. (1), on the assumption that dissolution of gas caused negligible
change of volume of the liquid phase.

AUXI LIARY INFORHATION

METHOD/APPARATUS/PROCEDURE:
The partial pressures of triethyl­
amine above solutions of concentrat­
ions determined by titration, were
measured by a dynamic method (refs.
(2) & (3». Mixtures of hydrogen and
oxygen, produced by electrolysis of
sodium hydroxide solution, were
passed through each solution of
triethylamine. The triethylamine in
the gas stream was absorbed in
hydrochloric acid and estimated from
changes in electrical conductivity
due to partial neutralisation of the
acid. The volumes of hydrogen/
oxygen gas mixture produced by
electrolysis were found from the
barometric pressure and changes in a
copper voltameter in series with the
cell for producing the gas. The
partial pressures of triethylamine
were calculated on the assumption
that equilibrium was established
between triethylamine in solution
and that in the gas phase, during
passage of hydrogen/oxygen mixture
through the solution.

SOURCE AND PURI1~ OF MATERIALS:

1. Hydrated chloride from Kahlbaum;
reacted with KOH; gas dried with
NaOH.

2. Kahlbaum n-Hexan aus PropyZjodid;
distilled over NS;
b.p. 67.85-68.10 C (745 mmHg).

ESTIMATED ERROR:

REFERENCES:
1. Dreisbach, R.R. PhysiaaZ Propertiel

of ChemiaaZ Compounds, Vol. 2,
A.C.S., Washington. 1959.

2. Gaus, Z. Anorg. Chem. 1900,
25, 236.

3. Abegg, R.; Riesenfeld, H. Z. Phys.
Chem. 1902, 40, 84.



Phosphine Solubilities 281

COHPONENTS:

1. Phosphine; PH 3 ;

2. Organic liquids.

CRITICAL EVALUATION:

[7803-51-2]

EVALUATOR:
P. G. T. Fogg,
School of Chemistry,
Polytechnic of North London,
Holloway,
London N7 8DB
United Kingdom.
August 1983

Data obtained by Palmer et aZ (1) and by Devyatykh et aZ (2) have been
discussed in detail by Gerrard (3). Mole fraction solubilities
calculated from measurements by Palmer et aZ. fall into a consistent
pattern with a lower solubility in hydrogen bonded solvents compared
with other solvents. There is also an increase in mole fraction
solubility with increase in chain length in the case of straight chain
alkanes. Solubilities are in the order:

in benzene < in cyclohexene < in cyclohexane

and

in benzene < in toluene < in xylene.

The variation of solubility in nitrobenzene, with change in temperature,
was measured by both Palmer et aZ. and by Devyatykh et aZ. The ratio
V01'PH3/vOl'solvent for a temperature of 295.2 K has been estimated by

the compiler from data given by Devyatykh et aZ. to be 8.4. This may
be compared with the value of 3.06 given by Palmer et aZ. for a pressure
of 1 atm. There is a similar discrepancy between the solubility in
liquid paraffin calculated from the data of Devyatykh et aZ and that
measured by Palmer.

There is also a marked difference between the solubility of phosphine in
didecyl phthalate calculated from data given by Devyatykh and that in
dibutyl phthalate measured by Palmer. Expressed as V01'PH3/vOl'solvent

at 295.7 K the former gives 22.2 and the latter 3.23. If it could
be assumed that Devyatykh's data could be extrapolated to a partial
pressure of phosphine of 1 atm, the corresponding mole fraction
solubility at 295.7 K for didecyl phthalate would be about 0.3 compared
with the value of 0.0342 given by Palmer for dibutyl phthalate at this
temperature.

.-
solubilities measured with conventional apparatus by Palmer et aZ. are
likely to be reliable. Solubilities for a partial pressure of 1 atm
calculated from distribution constants determined by gas chromatography
by Devyatykh et aZ. are likely to be unreliable. They may, perhaps, be
used to estimate relative solubilities in the solvents which were
studied but such estimates may not be precise.

The solubility in cyclohexanol at 299.2 K was measured by Cauquil (4)
using very simple apparatus. The mole fraction solubility at a partial
pressure of 1 atm, calculated from the Ostwald coefficient reported by
this author, is close to values for other polar solvents reported by
Palmer et aZ. The value for cyclohexanol may therefore be accepted as
a tentative value in the absence of other data for this solvent.

The solubility in trifluoroacetic acid was measured by Fujioka and
Cady (5) who also used very simple apparatus. They calculated the
ostwald coefficient to be 15.9 from measurements at 653 mmHg and
299.2 K. This corresponds to a mole fraction solubility of 0.040 at this
pressure and about 0.046 at 760 mmHg. These measurements are in sharp
contrast to those of Palmer et aZ. who reported an Ostwald coefficient
of 2.46 at 760 mmHg and 293.2 K for 95.3% trifluoroacetic acid and a
value of 2.64 at 760 mmHg and 294.7 K for a 96.8% sample. Unfortunately
the purity of the acid used by Fujioka and Cady was not stated and direct
comparison of the two sets of work may not be justified.

(cont-. )



282 Phosphine Solubilities

COHPONENTS:

1. Phosphine, PH3 , [7803-51-2]

2. organic liquids.

CRITICAL EVALUATION:

References:

EVALUATOR:
P. G. T. Fogg,
School of Chemistry,
Polytechnic of North London,
Holloway,
London N7 8DB
united Kingdom.

August 1983

1. Palmer, M. G.; Lessels, R.W.M.; Childs, A. F.; McCoubrey, J. C.

Albright & Wilson (Mfg.) Ltd., Technical Note No. 60, 1963.

(Quoted by Gerrard, W. Ga8 SoZubiZitie8 - Wide8pread AppZiaation8,

Pergamon Press, Oxford, 1980.)

2. Devyatykh, G. G.; Ezheleva, A. E., Zorin, A. D., Zueva, M. V.

Zh. Neorgan. Khim. 1963, 8, 1307.

(RU88. J. Inorg. Chem. 1963, 8, 678.)

3. Gerrard, W.

SoZubiZity of Ga8e8 in Liquid8, Plenum Press, New York, 1976.

4. Cauquil, G.

J. Chim. PhY8. PhY8. Chim. BioZ. 1927, 24, 53.

5. Fujioka, G. S. , Cady, G.H.

J. Amer. Chem. Soa. 1957, ?9, 2451.



Phosphine Solubilities 283

COMPONENTS:

1. Phosphine; PH 3; [7803-51-2]

2. Alkanes

VARIABLES:

ORIGINAL MEASUREMENTS:
Palmer, M. G.; Lessels, R. W. M.;
Childs, A. F.; McCoubrey, J. C.
AZbright & WiZson (Mfg.) Ltd.,
TeahniaaZ Note No. 60, 1963.
Quoted by Gerrard, W., "Gas SoZu­
biZities - Widespread AppZiaations",
1980, Pergamon Press, Oxford.

PREPARED BY:

P. G. T. Fogg

EXPERIMENTAL VALUES:

Mole fraction Ostwald
Solvent T/K xPH3

(1 atm) Coefficient,
L

Pentane; CsH 12 ; 294.65 0.0200 4.33
[109-66-0]

Hexane; C6Hl~; 294.65 0.0354 6.79
[110-54-3]

Heptane; C,H16; 294.65 0.0413 7.12
[142-82-5]

2,2,4-Trimethylpentane; 294.4 0.0400 6.19
CeHl e ; [540-84-1]

Decane; CloH 22; 294.05 0.0432 5.73
[124-18-5]

Dodecane; C1 2H261 293.15 0.0469 5.35
[112-40-3]

Measurements were made at a total pressure equal to barometric
pressure (unspecified) and solubility values were adjusted to
a partial pressure of phosphine of 101.325 kPa (1 atm) using
Henry's law.

AUXILIARY INFORMATION .-

1. Prepared from zinc amalgam;
phosphorus and dilute phosphoric
acid; contained 2.5% hydrogen
as impurity; dried with cone.
H3PO~ and with P20S'

METHOD/APPARATUS/PROCEDURE:

Gas saturated with solvent vapor
was passed into a glass absorption
vessel connected to a gas burette.
A measured volume of liquid was
introduced into the vessel and
stirred with a magnetic stirrer. A
measured volume of gas was added
from a gas burette to restore the
total pressure in the absorption
vessel to its original value which
was apparently equal to barometric
pressure. The procedure was re­
peated several times and the mean
value of the solubility was taken.
The apparatus was shielded from
draughts and measurements made at
room temperature.
In calculating the solUbility of
the gas, account was taken of the
partial vapor pressure of the
solvent and the partial pressure
of hydrogen present as an impurity
in the phosphine.

SOURCE AND PURITY OF MATERIALS:

2. CSH12 ; C6Hl~; C,H 16 ;
pure materials supplied
petroleum Ltd; CloH2 2;
technical grade samples
by distillation.

ESTIMATED ERROR:

REFERENCES:

CeHl e :
by Esso
C12 H26 :
purified



284 Phosphine Solubilities

COMPONENTS:

1. Phosphine I PH 31 [7803-51-2]

2. 2,6-Dimethyl-2-heptanel C9H1Sl

[5557-98-2]

VARIABLES:

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Palmer, M. G.l Lessels, R. W. M.l
Childs, A. F.l McCoubrey, J. C.
ALbright & WiLson (Mfg.) Ltd.,
TeahniaaL Note No. 60, 1963.
Quoted by Gerrard, W., "Gas SoLu­
biLities - Widespread AppLiaations",
1980, Pergamon Press, Oxford.

PREPARED BY:

P. G. T. Fogg

T/K

293.65

Ostwald Coefficient, L

5.87

Measurements were made at a total pressure equal to barometric
pressure (unspecified) and solubility values were adjusted to
a partial pressure of phosphine of 101.325 kPa (1 atm) using
Henry's law.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Gas saturated with solvent vapor
was passed into a glass absorption
vessel connected to a gas burette.
A measured volume of liquid was
introduced into the vessel and
stirred with a magnetic stirrer. A
measured volume of gas was added
from a gas burette to restore the
total pressure in the absorption
vessel to its original value which
was apparently equal to barometric
pressure. The procedure was re­
peated several times and the mean
value of the solubility was taken.
The apparatus was shielded from
draughts and measurements made at
room temperature.

In calculating the solubility of
the gas, account was taken of the
partial vapor pressure of the
solvent and the partial pressure
of hydrogen present as an impurity
in the phosphine.

SOURCE AND PURITY OF MATERIALS:

1. Prepared from zinc amalgam,
phosphorus and dilute phosphoric
acidl contained 2.5% hydrogen
as impurity I dried with cone.
H3P04 and with P20S.

2. G.P.R. grade, distilled under
reduced pressure (ca. 17 mmHg),
to remove dissolved gases.

ESTIMATED ERROR:

REFERENCES:
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COMPONENTS:

1. Phosphine; PHs; [7803-51-2]

2. Alicyclic compounds

VARIABLES:

ORIGINAL MEASUREMENTS:
Palmer, M. G.; Lesse1s, R. W. M.;
Childs, A. F.; McCoubrey, J. C.
ALbright & WiLson (Mfg.) Ltd.,
TeahniaaL Note No. 60, 1963.
Quoted by Gerrard, W., "Gas SoLu­
biHties - Widespread AppHaations",
1980, Pergamon Press, Oxford.

PREPARED BY:

P. G. T. Fogg

EXPERIMENTAL VALUES:

Mole Ostwald
Solvent T/K fraction Coefficient,

xPHs (1 atm) L

Cyc1ohexene; C6HI O; [110-83-8] 294.15 0.0280 6.85
Cyc1ohexane; C6 H12; [110-82-7] 291. 65 0.0326 7.47
undecafluoro(trif1uoromethy1)- 294.95 1. 31

cyc1ohexane; C,l' 14; [355-02-2]

1,2,3,4-Tetrahydronaphtha1ene; 295.25 0.0291 5.34
Clo H12 ; [119-64-2]

2,6,6-Trimethy1bicyc1o[3.1.1]- 292.65 19.5
hept-2-ene, (a-pinene); CloH16;
[80-56-8]

Oecahydronaphtha1ene; CloHlB;. 295.35 0.0316 5.05
[91-17-8] .

Measurements were made at a total pressure equal to barometric
pressure (unspecified) and solubility values were adjusted to
a partial pressure of phosphine of 101.325 kPa (1 atm) using
Henry's law.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Gas saturated with solvent vapor
was passed into a glass absorption
vessel connected to a gas burette.
A measured volume of liquid was
introduced into the vessel and
stirred with a magnetic stirrer. A
measured volume of gas was added
from a gas burette to restore the
total pressure in the absorption
vessel to its original value which
was apparently equal to barometric
pressure. The procedure was re­
peated several times and the mean
value of the solubility was taken.
The apparatus was shielded from
draughts and measurements made at
room temperature.
In calculating the solubility of
the gas, account was taken of the
partial vapor pressure of the
solvent and the partial pressure of
hydrogen present as an impurity in
the phosphine.

y Vol 21-K*

SOURCE AND PURITY OF MATERIALS:

1. Prepared from zinc amalgam,
phosphorus and dilute phosphoric
acid; contained 2.5% hydrogen
as impurity; dried with conc.
HS P0 4 and with P20S'

2. Cyclohexene
Technical grade, purified by dis­
tillation. Other solvents
"Ana1ar" or G.P.R. grade, dis­
tilled under reduced pressure
(ca. 17 rnrnHg) to remove dis­
solved qases.

ESTIMATED ERROR:

REFERENCES:



286 Phosphine Solubilities

COMPONENTS:

1. Phosphine; PH 3; [7803-51-2]

2. Aromatic compounds

VARIABLES:

EXPERIMENTAL VALUES:

Solvent

Benzene; C6H6; [71-43-2]
Benzenamine; C6H,N; [62-53-3]

Dimethylbenzene; CeHlo;
[1330-20-7]

(l-Methylethyl) benzene; C9H12;
[98-82-8]

1,2-Benzenedicarboxylic acid,
dibutyl ester; C16H2204;
[119-64-2]

Hexafluorobenzene 98.5%;
C6F6; [392-56-3]

ORIGINAL MEASUREMENTS:
Palmer, M. G.; Lessels, R. W. M.;
Childs, A. F.; McCoubrey, J. C.
Albright & Wilson (Mfg.) Ltd.,
Technical Note No. 60, 1963.
Quoted by Gerrard, W., "Gas Solu­
bilities - Widespread Applications",
1980, Pergamon Press, Oxford.

PREPARED BY:

P. G. T. Fogg

Mole fraction Ostwald
T/K xPH3 (1 atm) Coefficient,

L

295.15 0.0260 7.26

295.15 0.0105 2.80

294.65 0.0320 6.52

294.65 0.0316 5.68

295.65 0.0342 3.23

295.4 4.36

Measurements were made at a total pressure equal to barometric
pressure (unspecified) and solubility values were adjusted to
a partial pressure of phosphine of 101.325 kPa (1 atm) using
Henry's law.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Gas saturated with solvent vapor
was passed into a glass absorption
vessel connected to a gas burette.
A measured volume of liquid was
introduced into the vessel and
stirred with a magnetic stirrer. A
measured volume of gas was added
from a gas burette to restore the
total pressure in the absorption
vessel to its original value which
was apparently equal to barometric
pressure. The procedure was re­
peated several times and the mean
value of the solubility was taken.
The apparatus was shielded from
draughts and measurements made at
room temperature.

In calculating the solubility of the
gas, account was taken of the
partial vapor pressure of the
solvent and the partial pressure of
hydrogen present as an impurity in
the phosphine.

SOURCE AND PURITY OF MATERIALS:

1. Prepared from zinc amalgam,
phosphorus and dilute phosphoric
acid; contained 2.5% hydrogen
as impurity; dried with cone.
H3P04 and with P20 S '

2. C6H6; C6H,N; CeHI 0: "Analar" or
G.P.R. grade; distilled under re­
duced pressure (ca. 17 mmHg) to
remove dissolved gases; C9H12;
~l6I!2.204 ~ ~ec,h,nical grade, puri­
t';':'ri "" ,.Ho .. ; "''';nn

ESTIMATED ERROR:

REFERENCES:
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COMPONENTS:

1. Phosphine; PH 3;

2. Methylbenzene;

VARIABLES:

EXPERIMENTAL VALUES:

T/K

293.85
295.15
313.4
334.95

[7803-51-2]

[108-88-3]

Mole fraction
xpH3 (1 atm)

0.0290
0.0304
0.0194
0.0129

ORIGINAL MEASUREMENTS:
Palmer, M. G.; Lessels, R. W. M.;
Childs, A. F.; McCoubrey, J. C.
AZbright & wiZson (Mfg.) Ltd.,
TechnicaZ Note No. 60, 1963.
Quoted by Gerrard, W., "Gas SoZu­
biZities - Widespread AppZiaations",
1980, Pergamon Press, Oxford.

PREPARED BY:

P. G. T. Fogg

Ostwald Coefficient,
L

7.15

Measurements were made at a total pressure equal to barometric
pressure (unspecified) and solUbility values were adjusted to
a partial pressure of phosphine of 101.325 kPa (1 atm) using
Henry's law.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Gas saturated with solvent vapor
was passed into a glass absorption
vessel connected to a gas burette.
A measured volume of liquid was
introduced into the vessel and
stirred with a magnetic stirrer. A
measured volume of gas was added
from a gas burette to restore the
total pressure in the absorption
vessel to its original value which
was apparently equal to barometric
pressure. The procedure was re­
peated several times and the mean
value of the solubility was taken.
The apparatus was shielded from
draughts for measurements at room
temperature (293.85 K). Tempera­
tures were thermostatically control­
led for other measurements.
In calculating the solubility of
the gas, account was taken of the
partial vapor pressure of the
solvent and the partial pressure of
hydrogen present as an impurity in
the phosphine.

SOURCE AND PURITY OF MATERIALS:

1. Prepared from zinc amalgam,
phosphorus and dilute phosphoric
acid; contained 2.5% hydrogen
as impurity; dried with cone.
H3P04 and with P20S.

ESTIMATED ERROR:

REFERENCES:
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COMPONENTS:

Phosphine Solubilities

ORIGINAL MEASUREMENTS:

1. Phosphine; PHs; [7803-51-2]

2. Cyc1ohexano1; C6H120;

[108-93-0]

VARIABLES:

EXPERIMENTAL VALUES:

Cauqui1, G.

J. Chim. PhyB. PhyB. Chim. BioZ.

1927, 24, 53-55.

PREPARED BY:

P. G. T. Fogg

T/K

299.2

PPH S/ mrnHg

766

Ostwald
Coefficient,

L

2.856

Mole fraction*
X PHS (1 atm.)

0.01226

760 mrnHg = 1 atm = 1.013 x 10 5 Pa.

* Value of xPHs (1 atm) has been calculated by the compiler using

densities of cyc1ohexano1 at 293.2 K and 303.2 K given in refs.

(1) and (2), respectively, and values of van der Waals constants

for phosphine given in ref. (1).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

A measured volume of cyc1ohexano1
was put into contact with a

measured volume of phosphine in a

graduated tube over mercury. The
final volume of gas and the

temperature and pressure were

measured when equilibrium had been
reached. The author considered

that no allowance for the vapor

pressure of cyc1ohexano1 at the

temperature of measurement was
necessary.

SOURCE AND PURITY OF MATERIALS:

2. All dissolved air was removed

by boiling; b.p. 334.1 K
(766 mrnHg).

ESTIMATED ERROR:

REFERENCES:
1. Handbook of Chemistry and PhysicB,

(6lst edition), C.R.C. Press,
Cleveland, Ohio, 1980.

2. Timrnermans, J. PhYBico-ChemicaZ
Constants of Pure Organic Com­
pounds, Vol. II, Elsevier,
London, 1965.
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2. Petroleum ethers and liquid

paraffin

COMPONENTS:

1. Phosphine: PH3:

VARIABLES:

EXPERIMENTAL VALUES:

[7803-51-2]

ORIGINAL MEASUREMENTS:
Palmer, M. G.: Lessels, R. W. M.:
Childs, A. F.: McCoubrey, J. C.
Albright & Wilson (Mfg.) Ltd.,
Technical Note No. 60, 1963.
Quoted by Gerrard, W., "Gas Solu­
bilities - Widespread Applications",
1980, Pergamon Press, Oxford.

PREPARED BY:

P. G. T. Fogg

Solvent

Liquid paraffin
40/60 Petroleum
60/80 "
80/100 "

100/120 "
120/160 "

Ostwald
T/K Coefficient,

L

292.35 4.86
ether 292.15 4.36

" 292.15 8.02
" 296.15 6.42
" 295.65 6.15
" 293.9 6.14

Measurements were made at a total pressure equal to barometric
pressure (unspecified) and solubility values were adjusted to
a partial pressure of phosphine of 101.325 kPa (1 atm) using
Henry's law.

AUXILIARY INFORMATION ._

METHOD/APPARATUS/PROCEDURE:

Gas saturated with solvent vapor
was passed into a glass absorption
vessel connected to a gas burette.
A measured volume of liquid was
introduced into the vessel and
stirred with a magnetic stirrer. A
measured volume of gas was added
from a gas burette to restore the
total pressure in the absorption
vessel to its original value which
was apparently equal to barometric
pressure. The procedure was re­
peated several times and the mean
value of the solubility was taken.
The apparatus was shielded from
draughts and measurements made at
room temperature.
In calculating the solubility of
the gas, account was taken of the
partial vapor pressure of the sol­
vent and the partial pressure of
hydrogen present as an impurity in
the phosphine.

SOURCE AND PURITY OF MATERIALS:

1. Prepared from zinc amalgam,
phosphorus and dilute phosphoric
acid: contained 2.5% hydrogen
as impurity: dried with cone.
H3P0 4 and with P20S'

2. Solvents were "l'.nalar" or G.P.R.
grade: distilled under reduced
pressure (ca. 17 mmHg) to remove
dissolved gases.

ESTIMATED ERROR:

REFERENCES:
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COMPONENTS:

1. Phosphine; PH 3; [7803-51-2]

2. Aliphatic compounds containing

oxygen.

VARIABLES:

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Palmer, M. G.; Lessels, R. W. M.;
Childs, A. F.; McCoubrey, J. C.
AZbright & wiZson (Mfg.) Ltd.,
TeahniaaZ Note No. 60, 1963.
Quoted by Gerrard, W., "GaB SoZu­
biZities - Widespread AppZiaations",
1980, Pergamon Press, Oxford.

PREPARED BY:

P. G. T. Fogg

Solvent

Trifluoroacetic acid 95.3%;
C2HF30; [76-05-1]

Trifluoroacetic acid 96.8%;
C2HF30; [76-05-1]

Acetic acid; C2H~02; [64-19-7]
1,2-Ethanediol; C2H602; [107-21-1]
2-Propanone; C3H60; [67-64-1]

1,2-EpoxypropenJ'; C3H60; [75-56-9]

NitropropanJ'; C3H7N02; [25322-01-4]
3-oxo-butanoic acid, ethyl estel;

C6HI003; [141-97-9]

T/K

293.15

294.65

294.15

292.35
295.55

295.95

294.4

294.95

Mole fraction
x PH3 (1 atm)

0.0075
0.0033

0.0132
0.0088

0.0157

0.0114

Ostwald
Coefficient,

L

2.46

2.64

3.19
1. 45
4.45

3.06

4.26
2.23

Measurements were made at a total pressure equal to barometric
pressure (unspecified) and solubility values were adjusted to
a partial pressure of phosphine of 101.325 kPa (1 atm) using
Henry's law.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Gas saturated with solvent vapor
was passed into a glass absorption
vessel connected to a gas burette.
A measured volume of liquid was
introduced into the vessel and
stirred with a magnetic stirrer. A
measured volume of gas was added
from a gas burette to restore the
total pressure in the absorption
vessel to its original value which
was apparently equal to barometric
pressure. The procedure was re­
peated several times and the mean
value of the solubility was taken.
The apparatus was shielded from
draughts and measurements made at
room temperature.

In calculating the solubility of
the gas, account was taken of the
partial vapor pressure of the
solvent and the partial pressure
of hydrogen present as an impurity
in the phosphine.

SOURCE AND PURITY OF MATERIALS:

1. Prepared from zinc amalgam,
phosphorus and dilute phosphoric
acid; contained 2.5% hydrogen
as impurity; dried with conc.
H3PO~ and with P20S.

2. Compounds marked with * were
technical grade and purified by
distillation. Other solvents
were "Analar" or G.P.R. grade
distilled under reduced pressure
(ca. 17 mmHg) to remove dissolved

ESTIMATED ERROR: gases.

REFERENCES:
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COMPONENTS:

1. Phosphine; PH 3; [7803-51-2]

2. Tetrahydrofuran; C4HeO;

[109-99-9]

VARIABLES:

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Palmer, M. G.; Lessels, R. W. M.;
Childs, A. F.; McCoubrey, J. C.
A~bvight & Wi~Bon (Mfg.) Ltd.,
Technica~ Note No. 60, 1963.
Quoted by Gerrard, W., "GaB So~u­

biZitieB - WideBpvead App~icationB",
1980, Pergamon Press, Oxford.

PREPARED BY:

P. G. T. Fogg

T/K

295.15

Mole fraction
.:x:PH 3 (1 atm)

0.0245

Ostwald Coefficient,
L

7.49

Measurements were made at a total pressure equal to barometric
pressure (unspecified) and solubility values were adjusted to
a partial pressure of phosphine of 101.325 kPa (1 atm) using
Henry's law.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Gas saturated with solvent vapor
was passed into a glass absorption
vessel connected to a gas burette.
A measured volume of liquid was
introduced into the vessel and
stirred with a magnetic stirrer. A
measured volume of gas was added
from a gas burette to restore the
total pressure in the absorption
vessel to its original value which
was apparently equal to barometric
pressure. The procedure was re­
peated several times and the mean
value of the solubility was taken.
The apparatus was shielded from
draughts and measurements made at
room temperature.
In calculating the solubility of the
gas, account was taken of the
partial vapor pressure of the
solvent and the partial pressure of
hydrogen present as an impurity in
the phosphine.

SOURCE AND PURITY OF MATERIALS:

1. Prepared from zinc amalgam,
phosphorus and dilute phosphoric
acid; contained 2.5% hydrogen
as impurity; dried with cone.
H3P04 and with P20S'

2. "Analar" or G.P.R. grade,
distilled under reduced pressure
(ca. 17 mmHg) to remove dis­
solved gases.

ESTIMATED ERROR:

REFERENCES:
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2. Nitrobenzene; C6HsN02;
[98-95-3]

COMPONENTS:

1. Phosphine; PH 3; [7803-51-2]

ORIGINAL MEASUREMENTS:
Palmer, M. G.; Lessels, R. W. M.;
Childs, A. F.; McCoubrey, J. C.
AZbright & WiZson (Mfg.) Ltd.,
TeahniaaZ Note No. 60, 1963.
Quoted by Gerrard, W., "Gas SoZu­
biZities - Widespread AppZiaations",
1980, Pergamon Press, Oxford.

VARIABLES:

EXPERIMENTAL VALUES:

PREPARED BY:

P. G. T. Fogg

T/K

293.65
295.65
313.25

Mole fraction
xPH3 (1 atm)

0.0139
0.0127
0.0100

Ostwald Coefficient,
L

3.06

Measurements were made at a total pressure equal to barometric
pressure (unspecified) and solubility values were adjusted to
a partial pressure of phosphine of 101.325 kPa (1 atm) using
Henry's law.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Gas saturated with solvent vapor
was passed into a glass absorption
vessel connected to a gas burette.
A measured volume of liquid was
introduced into the vessel and
stirred with a magnetic stirrer. A
measured volume of gas was added
from a gas burette to restore the
total pressure in the absorption
vessel to its original value which
was apparently equal to barometric
pressure. The procedure was re­
peated several times and the mean
value of the solubility was taken.
The apparatus was shielded from
draughts for measurements at room
temperature (293.65 K). Tempera­
tures were thermostatically con­
trolled for other measurements.

In calculating the solubility of
the gas, account was taken of the
partial vapor pressure of the
solvent and the partial pressure of
hydrogen present as an impurity in
the phosphine.

SOURCE AND PURITY OF MATERIALS:

1. Prepared from zinc amalgam,
phosphorus and dilute phosphoric
acid; contained 2.5% hydrogen
as impurity; dried with conc.
H3P04 and with P20S.

ESTIMATED ERROR:

REFERENCES:
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2. Dinonylamine, (N-nonyl-l-nonan­

amine) 1 C1 8 Hag N1
[2044-21-5]

COMPONENTS:

1. Phosphine 1 PH a1

VARIABLES:

EXPERIMENTAL VALUES:

[7803-51-2]

ORIGINAL MEASUREMENTS:
Palmer, M. G.1 Lessels, R. W. Mo1
Childs, A. F.1 McCoubrey, J. C.
Atbright & Witson (Mfg.) Ltd.,
Teahniaat Note No. 60, 1963.
Quoted by Gerrard, W., "Gas Sotu­
bitities - Widespread Apptiaations"
1980, Pergamon Press, OXford.

PREPARED BY:

P. G. T. Fogg

T/K

294.4

Mole fraction
xPHa (1 atm)

0.0593

Ostwald Coefficient,

L

4.55

Measurements were made at a total pressure equal to barometric
pressure (unspecified) and solubility values were adjusted to
a partial pressure of phosphine of 101.325 kPa (1 atm) using
Henry's law.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Gas saturated with solvent vapor
was passed into a glass absorption
vessel connected to a gas burette.
A measured volume of liquid was
introduced into the vessel and
stirred with a magnetic stirrer. A
measured volume of gas was added
from a gas burette to restore the
total pressure in the absorption
vessel to its original value which
was apparently equal to barometric
pressure. The procedure was re­
peated several times and the mean
value of the solUbility was taken.
The apparatus was shielded from
draughts and measurements made at
room temperature.
In calculating the solubility of
the gas, account was taken of the
partial vapor pressure of the
solvent and the partial pressure
of hydrogen present as an impurity
in the phosphine.

SOURCE AND PURITY OF MATERIALS:

1. Prepared from zinc 'amalgam,
phosphorus and dilute phosphoric
acid1 contained 2.5% hydrogen
as impurity; dried with cone.
HaPO~ and with P20S'

2. Technical grade purified by
distillation.

ESTIMATED ERROR:

REFERENCES:
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COMPONENTS:

1. Phosphine; PH]; [7803-51-2]

2. Tetrachloromethanel CC1~1

[56-23-5]
or
1,2-oichloroethanel C2H~C121

[107-06-2]
VARIABLES:

ORIGINAL MEASUREMENTS:
Palmer, M. G.l Lessels, R. W. M.l
Childs, A. F.; McCoubrey, J. C.
AZbright & wiZson (Mfg.) Ltd.,
TechnicaZ Note No. 60, 1963.
Quoted by Gerrard, W., "Gas SoZu­
bilities - Widespread AppZications"
1980, Pergamon Press, Oxford.

PREPARED BY:

P. G. T. Fogg

EXPERIMENTAL VALUES:

Mole fraction Ostwald
Solvent T/K xPH ] (1 atm) Coefficient,

L

Tetrachloromethane 293.65 0.0165 4.19

1,2-0ichloroethane 294.4 0.0176 5.48

Measurements were made at a total pressure equal to barometric
pressure (unspecified) and solubility values were adjusted to
a partial pressure of phosphine of 101.325 kPa (1 atm) using
Henry's law.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Gas saturated with solvent vapor was
passed into a glass absorption vessel
connected to a gas burette. A
measured volume of liquid was
introduced into the vessel and
stirred with a magnetic stirrer. A
measured volume of gas was added
from a gas burette to restore the
total pressure in the absorption
vessel to its original value which
was apparently equal to barometric
pressure. The procedure was re­
peated several times and the mean
value of the solubility was taken.
The apparatus was shielded from
draughts and measurements made at
room temperature.

In calculating the solubility of
the gas, account was taken of the
partial vapor pressure of the
solvent and the partial pressure of
hydrogen present as an impurity in
the phosphine.

SOURCE AND PURITY OF MATERIALS:

1. Prepared from zinc amalgam,
phosphorus and dilute phosphoric
acidl contained 2.5% hydrogen
as impurity 1 dried with cone.
H3PO~ and with P20S.

2. Solvents were "Analar" or G.P.R.
grade 1 distilled under reduced
pressure (ca. 17 mmHg) to remove
dissolved gases.

ESTIMATED ERROR:

REFERENCES:
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COMPONENTS:

1. Phosphine; PH 3; [7803-51-2]

2. Carbon disulfide; CS2;

[75-15-0]

VARIABLES:

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Palmer, M. G.; Lessels, R. W. M.;
Childs, A. F.; McCoubrey, J. C.
ALbright & WiLson (Mfg.) Ltd.,
TeahniaaL Note No. 60, 1963.
Quoted by Gerrard, W., "Gas SoLu­
biLities - Widespread AppLiaations",
1980, Pergamon Press, Oxford.

PREPARED BY:

P. G. T. Fogg

T/K

294.15

Mole fraction
xPH3 (1 atm)

0.0250

Ostwald Coefficient,
L

10.25

Measurements were made at a total pressure equal to barometric
pressure (unspecified) and solubility values were adjusted to
a partial pressure of phosphine of 101.325 kPa (1 atm) using
Henry's law.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Gas saturated with solvent vapor
was passed into a glass absorption
vessel connected to a gas burette.
A measured volume of liquid was
introduced into the vessel and
stirred with a magnetic stirrer. A
'measured volume of gas was added
from a gas burette to restore the
total pressure in the absorption
vessel to its original value which
was apparently equal to barometric
pressure. The procedure was re­
peated several times and the mean
value of the solubility was taken.
The apparatus was shielded from
draughts and measurements made at
room temperature.
In calculating the solubility of
the gas, account was taken of the
partial vapor pressure of the
solvent and the partial pressure
of hydrogen present as an impurity
in the phosphine.

SOURCE AND PURITY OF MATERIALS:

1. Prepared from zinc'amalgam,
phosphorus and dilute phosphoric
acid; contained 2.5% hydrogen
as impurity; dried with conc.
H3P04 and with P20S'

2. No details given.

ESTIMATED ERROR:

REFERENCES:
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COMPONENTS:

1. Phosphine; PHs; [7803-51-2]

2. Various Liquids.

ORIGINAL MEASUREMENTS:

Devyatykh, G.G.; Ezheleva, A.E.;
Zorin, A.D.; Zueva, M.V.

Russ. J. Inorg. Cnem.1963 ~8.
678-682.

VARIABLES:
Temperature

PREPARED BY:
P.G.T. Fogg.

EXPERIMENTAL VALUES:

Solvent Distribution constant
VO~H3 /volsolvent

Heat of solution
/kcal mol- 1

2-Furancarboxaldehyde, C5H~02;

[98-01-1]

1,2-Benzenedicarboxylic acid,
didecyl ester, C2eH~60~;

[84-77-5]

Triethoxysilane, C6H160SSi;
[998-30-1]

Silicic acid, tetraethyl ester,
CeH2 oO~Si; [78-10-4]

Silicone 702-DF

Silicone VKZh-94B

11.8 -3.4

23.5 -4.0

12.2 -5.4

12.45 -5.0

15.3 -3.6

25.3 - 6.0

Temperature = 293.2 K.

Distribution constants were measured between 278.2 K and 323.2 K. The
partial pressures of phosphine at which these measurements were made were
not stated. The total pressure of phosphine and carrier gas was about
760 mmHg. in each case. Distribution constants were reported at one

AUXILIARY INFOR}~TION

SOURCE AND PURITY OF MATERIALS:

1. Prepared from phosphorus and
aqueous alkali; purified by
vacuum distillation; no
impurities detected by
chromatography.

H2 & N2: passed through activated
carbon and through molecular
sieve.

A chromatographic method was used.
Temperatures were controlled to
to.5K. The support phase consisted
of Nichrome spirals. The carrier
gas was either nitrogen or hydrogen.
The volume, VI' of the liquid phase
was calculated from the weight of
the column before and after filling
with liquid and allowing to drain.
The free volume, Vg , was equated

with the retention volume for hydrog-
en gas. The distribution cons tant, I-E::-·S:":T:":I:'"'MA-T-E-D-ER-R-O-R-:--------------f
K, was calculated from the James and
Martin equation.

METHOD/APPARATUS/PROCEDURE :

VR = Vg + XVI

where VR is the retention volume

for phosphine.

REFERENCES:
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COMPONENTS:
1. Phosphine; PHs; [7803-51-2]

2. Various liquids

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Devyatykh, G.G.; Ezheleva, A.E.;
Zorin, A.D.; Zueva, M.V.

Russ. J. Inorg. Chern. 1963,8,
678-682.

temperature only but heats of solution, said to have been calculated
from the variation of distribution constants with temperature, were
given.

If it is assumed that distribution constants vary with temperature
according to equations of the form :

In K = (-~H/RT) + A

where K is the distribution constant for a temperature T, ~H is the
heat of solution of phosphine in the solvent and A is a constant for
the solvent, then distribution constants at any temperature in the
range 278.2 K to 323.2 K may be estimated from a value at 293:2 K
and the corresponding value of the heat of solution. The equation
for K may be written in the form:

K = exp [A + (B/T)]

The following values of A and B have been calculated by the compiler:

Solvent A B/K
2-Furancarboxaldehyde -3.371 1712

1,2-Benzenedicarboxylic acid,
didecyl ester -3.712 2014

Triethoxysilane -6.772 2719

Silicic acid, tetraethyl ester -6.065 2518

Silicone 702-DF -3.455 1813

Silicone VKZh-94B -7.073 3021

In the opinion of the compiler these distribution constants cannot be
equated with Ostwald coefficients unless the assumption is made that
equilibrium was established between gas and liquid phases under the
conditions of the experiment. -

In addition,possible adsorption of phosphine at the stationary phase­
carrier gas interface may have lowered the accuracy of the
results. 'I
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COMPONENTS:

1. Phosphine; PHs; [7803-51-2]

2. Various liquids

VARIABLES:

Temperature, pressure

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Devyatykh, G.G.; Ezheleva, A.E.
Zorin, A.D.; Zueva, M.V.

RUSB. J. Inorg. Chern. 1963,8,
678-682.

PREPARED BY:

P.G.T. Fogg.

Solvent Pressure
range
/mmHg

2-Ethoxyethanol, C~HI002; 0.3-25.0
[110-80-5]

Distribution constant
VOlpHs/volsolvent

9.4

Heat of
solution
/kcal mol- 1

-0.95

l,l~-oxybis [2-chloro­
ethane]; C~H8C120;

1111-44-4]

Nitrobenzene, CsHsN0 2 ;
[98-95-3]

Liquid paraffin

Silicone PFMS-4F

Temperature = 293.2K

0.05-19.0 20.0 -2.2

0.02-18.0 8.59 -1.56

0.1 -43.0 15.9 -3.0

0.03-23.0 16.5 -2.3

760 mmHg = latm = 1. 013 X 105 Pa.

Distribution constants were measured between 278.2 K and 323.2 K over a
range of partial pressures of phosphine and a total pressure of about 760
mmHg. At a fixed temperature fue distribution constants did not depart
from the mean values by more than ±3%. These mean values were reported at
one temperature only but heats of solution, said to have been calculated
from the variation of distribution constants with temperature, were given.
If it is assumed that distribution constants vary with temperature accord­
ing to equations of the form :

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

A chromatographic method was used.
Temperatures were controlled to
± 0.5 K. The support phase consisted
of Nichrome spirals. The carrier
gas was either nitrogen or hydrogen.
The volume, "1., of the liquid phase
was calculatea from the weight of the
column before and after filling with
liquid and allowing to drain. The
free volume, Vg , was equated with the

retention volume for hydrogen gas.
The distribution constant, X, was
calculated from the James and Martin
equation.

VR = Vg + KV1

where VR is the retention volume for

phosphine.

SOURCE AND PURITY OF MATERIALS:

1. Prepared from phosphorus and
aqueous alkali; purified by
vacuum distillation; no
impurities detected by chromat­
ography.

H2and N2: passed through activat­
ed carbon and through molecular
sieve.

ESTIMATED ERROR:

REFERENCES:
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1. Phosphine: PHs: [7803-51-2]
2. Various liquids.

EXPERIMENTAL VALUES:

In K = (-AH/RT) + A

Devyatykh, G.G.: Ezheleva, A.E.
Zorin, A.D.: Zueva, M.V.

Russ. J. Inorg. Chern. 1963.8.
678-682.

where K is the distribution constant for a temperature T, AH is the
heat of solution of phosphine in the solvent and A is a constant for
the solvent, then distribution constants at any temperature in the
range 278.2 K to 323.2 K may be estimated from a value at 293.2K and
the corresponding value of the heat of solution. The equation for K
may be written in the form:

K = exp [A + (BIT)]

The following values of A and B have been calculated by the compiler:

Solvent

2-Ethoxyethanol
l,l~-oxybis (2-chloroethane]

Nitrobenzene
Liquid paraffin

Silicone PFMS-4F

A

0.609

-0.782
-0.528

-2.386
-1.147

B/K

478
1108

785

1511
1158

In the opinion of the compiler these distribution constants cannot be
equated with Ostwald coefficients unless the assumption is made that
equilibrium was established between gas and liquid phases under the
conditions of the experiment.

In addition,possible adsorption of phosphine at the stationary phase­
carrier gas interface may have lowered the accurary of the results.



300 Phosphine Solubilities

COMPONENTS:

1. Phosphine; PH 3; [7803-51-2]

2. Carbon disulfide; CS2;
[75-15-0]

3. Phosphorus; P~; [7723-14-0]

VARIABLES:

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Palmer, M. G.; Lessels, R. W. M.;
Childs, A. F.; McCoubrey, J. C.
Atbright & witson (Mfg.) Ltd.,
Teahniaat Note No. 60, 1963.
Quoted by Gerrard, W., "Gas Sotu­
bitities - Widespread Apptiaations",
1980, Pergamon Press, Oxford.

PREPARED BY:

P. G. T. Fogg

T/K

294.15

Percentage by weight
of CS 2

88.69

Percentage by weight
of P~

11.31

Ostwald
Coefficient,

L

6.25

Measurements were made at a total pressure equal to barometric
pressure (unspecified) and solubility values were adjusted to
a partial pressure of phosphine of 101.325 kPa (1 atm) using
Henry's law.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Gas saturated with solvent vapor
was passed into a glass absorption
vessel connected to a gas burette.
A measured volume of liquid was
introduced into the vessel and
stirred with a magnetic stirrer. A
measured volume of gas was added
from a gas burette to restore the
total pressure in the absorption
vessel to its original value which
was apparently equal to barometric
pressure. The procedure was re­
peated several times and the mean
value of the solubility was taken.
The apparatus was shielded from
draughts and measurements made at
room temperature.

In calculating the solubility of
the gas, account was taken of the
partial vapor pressure of the
solvent and the partial pressure
of hydrogen present as an impurity
in the phosphine.

SOURCE AND PURITY OF MATERIALS:

1. Prepared from zinc amalgam,
phosphorus and dilute phosphoric
acid; contained 2.5% hydrogen
as impurity; dried with cone.
H3PO~ and with P20S.

ESTIMATED ERROR:

REFERENCES:
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ORIGINAL MEASUREMENTS:
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1. Phosphine; PH3; [7803-51-2]

2. Trifluoroacetic acid; C2HF30 2 ;
[76-05-1]

VARIABLES:

EXPERIMENTAL VALUES:

Fujioka, G. S.; Cady, G. H.

J. Amer. Chern. Soc.
1957, 79, 2451-2454.

PREPARED BY:

P. G. T. Fogg

T/K

299.2

PpH /mmHg
3

653

Ostwald Coefficient
L

15.9

Mole fraction*
xPH 3

0.040

760 mmHg = 1 atm

1 atm = 1.013 x 105 Pa

* Calculated by the compiler using the density of trifluoroacetic acid
at 25 0 C given in ref. (l).

AUXILIARY INFORMATION

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

1. No details given.

2. Supplied by Minnesota Mining and
Manufacturing Co. and used without
further purification.

REFERENCES:

1. Encyclopedia of Chemical
Technology, 3rd ed. Vol. 10,
Wiley, New York, 1980.

This solubility measurement was
carried out during investigations of
inorganic reactions in anhydrous
trifluoroacetic acid. Phosphine was
confined over mercury in a gas
measuring tube and a measured sample
of trifluoroacetic acid was added
above the mercury by a hypodermic
syringe. The apparatus was shaken
for several hours until the new
volume of gas was constant. The
amount of gas absorbed was calculateet":::":":::":":-:-::-=-:::::-:':---------------4
from the change in volume of the gas ESTIMATED ERROR:
phase. In the calculation of the
partial pressure of phosphine the
total pressure was corrected to
allow for the partial pressure of
trif1uoroacetic acid but details of
the correction were not given.



302 Arsine Solubilities

COHPONENTS:

1. Arsine; AsHs; [7784-42-1]

2. Organic liquids

CRITICAL EVALUATION:

EVALUATOR:
P. G. T. Fogg,
School of Chemistry,
Polytechnic of North London,
Holloway,
London, N7 8DB,
UNITED KINGDOM.

August 1983

The data published by Devyatykh et aZ. (1) and those published
by Corriez and Berton (2) have been discussed in detail by Gerrard (3).
The data of Devyatykh et aZ. (1) were determined using a gas chromato­
graphic technique. The solubility refers to that at a very low
pressure of arsine and it is unlikely that extrapolation to one atmos­
phere pressure is valid. In addition, possible adsorption at the
stationary phase-carrier gas interface could have occurred and the
results should be viewed with caution. It is unwise to use the data
given by Devyatykh to predict gas solubilities at 1 atmosphere pressure.
The data may, perhaps, be used to estimate relative solubilities in the
solvents which were studied but such estimates may not be very percise.

Solubilities measured by Corriez and Berton are consistent with
the properties of the solvents which were studied and may be accepted
as provisional values.

References

1. Devyatykh, G. G.; Ezhe1eva, A. E.; Zorin, A. D.; Zueva, M. V.

Zh. Neorgan. Khim. 1963, 8, 1307 (RUBS. J. Inorg. Chem. 1963, 8,

678) .

2. Corriez, P.; Berton, A.

BuZZ. Boa. Chim. Franae 1950, 43.

3. Gerrard, w.
Gas BoZubiZities - Widespread AppZiaations, Pergamon Press,

OXford, 1980.
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ORIGINAL MEASUREMENTS:
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1. Arsine; AsH 3 ; [7784-42-1]

2. Hydrogen cyanide and aliphatic
nitriles.

VARIABLES:

EXPERIMENTAL VALUES:

Solvent

Hydrocyanic acid; HCN; [74-90-8]

Acetonitrile; C2H3N; [75-05-8]

Propanenitrile (propionitrile);
C3H5N; [107-12-0]

Butanenitrile (butyronitrile);
C4H7N; [109-74-0]

Corriez, P.; Berton, A.

Bull. Soc. Chim. France
1950, 43-45.

PREPARED BY:

P. G. T. Fogg

Bunsen Mole fraction*
T/K coefficient :x: (1 atm)

0:
ASH

3

287.2 0.7 0.0012

287.2 5.3 0.0122

287.2 7.9 0.0242

287.2 8.0 0.0302

* Calculated by compiler using the density of arsine given in ref. (1) and
the densities of solvents given in refs. (2) and (3).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The initial volume of gas was measured

over mercury in a gas burette at the

barometric pressure. This volume was

adjusted to 0 °c and 1 atm by the

relation PV = RT. Gas was passed

into an absorption pipette containing

a known volume of liquid S. The

final volume of gas was measured at

the barometric pressure, Ptotal.

The final pressure of arsine, PASHa'

was taken to be Ptotal minus vapor

pressure of pure solvent. The final

volume of gas was adjusted from PASH3

to 1 atm and 0 °c. The Bunsen ab­

sorption coefficient, a, was the

difference between the initial and

final adjusted volumes divided by

the volume of solvent.

SOURCE AND PURITY OF MATERIALS:

No information given.

REFERENCES:

1. Mellor, J.W., Comprehensive
Treatise on Inorganic &
Theoretical Chemistry, Vol. IX,
Longmans, London. 1929.

2. Timmermans, J., PhySiOO-ChemicaZ
Constants of Pure Organic Compounds
Vol. 1, Elsevier , Amsterdam. 1950.

3. Timmermans, J., Physico-Chemicaz-­
Constants of Pure Organic Compounds
Vol. 2, 1965.
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COMPONENTS:

1. Arsinei AsHs; [7784-42-1]

2. Various liquids

VARIABLES:

Temperature, pressure

EXPERIMENTAL VALUES:

Arsine Solubilities

ORIGINAL MEASUREMENTS:

Devyatykh, G.G.; Ezhe1eva, A.E.;
Zorin, A.D.; Zueva, M.V.

RUBB. J. Inorg. Chern. 1963,8,
678-682.

PREPARED BY:

P.G.T. Fogg

Solvent Pressure
range

/mmHg

Distribution constant
volASHs/volsolvent

Heat of
solution
/kcal mo1- 1

2-Ethoxyethanol,
C4Hl 002; [110-80-5]

1,1'-oxybis [2-chloro­
ethaneJ, C4HeC120;
[111-44-4 ]

Nitrobenzene, CsHSN02;
[98-95-3]

Liquid paraffin

Silicone PFMS-4F

Temperature = 293.2 K

0.2 - 23.4 16.5

0.05- 13.4 22.4

0.01- 17.0 11. 72

0.2 - 26.5 22.7

0.02- 17.5 31.4

760 mmHg = 1 atm = 1.013 x 105pa •

-0.98

-1. 80

-3.5

-3.2

Distribution constants were measured between 278.2 K and 323.2 Kover
a range of partial pressures of arsine and a total pressure of about
760 mmHg. At a fixed temperature the distribution constants did not
depart from the mean values by more than ±3%. These mean values were
reported at one temperature only but heats of solution, said to have
been calculated from the variation of distribution constants with
temperature, were given. If it is assumed that distribution constants
vary with temperature according to equations of the form :

AUXILIARY INFORHATlON

METHOD/APPARATUS/PROCEDURE:

A chromatographic method was used.
Temperatures were controlled to
± 0.5K. The support phase consisted
of Nichrome spirals. The carrier
gas was either nitrogen or hydrogen.
The volume, VI' of the liquid phase
was calculated from the weight of
the column before and after filling
with liquid and allowing to drain.
The free volume, Vg , was equated wit~
the retention volume for hydrogen
gas. The distribution constant, K,
was calculated from the James and
Martin equation:

VR = Vg + XVI

where VR is the retention volume

for arsine.

SOURCE AND PURITY OF MATERIALS:

1. Prepared by reaction between
Zn sAs 2 and aqueous acid;
purified by vacuum distillation;
no impurities detected by
chromatography.

H2 & N2 : passed through
activated carbon and through
molecular sieve.

ESTIMATED ERROR:

REFERENCES:



COMPONENTS:

1. Arsine; AsH ; [7784-42-1]

2. Various liquids

EXPERIMENTAL VALUES:

Arsine Solubilities

ORIGINAL MEASUREMENTS:

Devyatykh, G.G.; Ezheleva, A.E.;
Zorin, A.D.; Zueva, M.V.

RUBB, J. Inorg. Chern. 1963,8,
678-682.

305

In K = (-~H/RT) + A

where K is the distribution constant for a temperature T,~H is the
heat of solution of arsine in the solvent and A is a constant for .
the solvent, then distribution constants at any temperature in the
range 278.2 K to 323.2 K may be estimated from a value at 293.2 K
and the corresponding value of the heat of solution. The equation
for K may be written in the form.

K = exp [A + (B/T)]

The following values of A and B have been calculated by the compiler:

Solvent

2-Ethoxyethanol
l,l~-oxybis [2-chloroethane]

Nitrobenzene

Liquid paraffin

silicone PFMS-4F

A

1.120

-1.184
-0.630

-2.888

-2.049

B/K

493

1259
906

1762

1611

In the opinion of the compiler these distribution constants cannot
be equated with Ostwald coefficients unless the assumption is made
that equilibrium was established between gas and liquid phases under
the conditions of the experiment.

In addition,possible adsorption of arsine at the stationary phase­
carrier gas interface may have lowered the accuracy of the results.
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COMPONENTS:

1. Arsine, AsHs; [7784-42-1]

2. Various liquids

VARIABLES:
Temperature

EXPERIMENTAL VALUES:

Arsine Solubilities

ORIGINAL MEASUREMENTS:

Devyatykh, G.G.; Ezheleva, A.E.;
Zorin, A.D.; Zueva, M.V.

RUBB. J. Inorg. Chern. 1963,8,
678-682.

PREPARED BY:
P.G.T. Fogg

Solvent

2-Furancarboxaldehyde; C5H~02;

[98-01-1]

1,2-Benzenedicarboxylic acid,
didecyl ester; C28H~ eO~; [84-77-5]

Triethoxysilane, CeHleOsSi;
[998-30-1]

Silicic acid, tetraethyl ester,
C8H200~Si; [78-10-4]

Silicone 702-DF

Silicone VKZh-94B

Temperature = 293.2 K

Distribution constant
volASHs/volsolvent

15.68

31.8

19.7

17.0

38.0

26.2

Heat of
solution
/kcal mol- 1

-3.6

-3.0

-5.8

-4.3

-4.7

-5.6

Distribution constants were measured between 278.2 K and 323.2 K. The
partial pressures of arsine at which these measurements were made were
not stated but would have been very small. The total pressure of arsine
and carrier gas was about 760 mmHg in each case. Distribution constants
were reported at one temperature only but heats of solution, said to have
been calculated from the variation of distribution constants with

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

A chromatographic method was used.
Temperatures were controlled to
± 0.5 K. The support phase consisted
of Nichrome spirals. The carrier gas
was either nitrogen or hydrogen.
The volume, Vl, of the liquid phase
was calculated from the weight of
the column before and after filling
with liquid and allowing to drain.
The free volume, V , was equated withg
the retention volume for hydrogen
gas. The distribution constant,K ,
was calCUlated from the James and
Martin equation :

SOURCE AND PURITY OF MATERIALS:

1. Prepared by reaction between
ZnsAs2 and aqueous acid;
purified by vacuum distillation.
no impurities detected by
chromatography.

H2 & N2 : passed through
activated carbon and through
molecular sieve.

ESTIMATED ERROR:

V
R

= Vg + XV
l

where VR is the retention volume for REFERENCES:

arsine.



COMPONENTS:

Arsine Solubilities

ORIGINAL MEASUREMENTS:

307 .

1. Arsine, AsHs; [7784-42-1]

2. Various liquids

EXPERIMENTAL VALUES:

temperature, were given.

Devyatykh, G.G.; Ezheleva, A.E.;
Zorin, A.D.; Zueva, M.V.

RUBB. J. Inorg. Chern. 1963,8,
678-682.

If it is assumed that distribution constants vary with temperature accord­
ing to equations of the form :

In K = ( -AH/RT) + A

where K is the distribution constant for a temperature T, AH is the heat
of solution of arsine in the solvent and A is a constant for the solvent,
then distribution constants at any temperature in the range 278.2 K to
323.2 K may be estimated from a value at 293.2 K and the corresponding
value of the heat of solution. The equation for K may be written in the
form:

x = exp lA + (B/T)]

The following values of A and B have been calculated by the compiler:

Solvent

2-Furancarboxaldehyde
1,2-Benzenedicarboxylic acid, didecyl
ester

Triethoxysilane

Silicic acid, tetraethyl ester

Silicone 702-DF

Silicone VKZh-94B

A

-3.430

-1. 693

-6.980

-4.551

-4.434

-6.35l

B/K
1813

1511

2920

2165

2367

2820

In the op1n1on of the compiler these distribution constants cannot be
equated with Ostwald coefficients unless the assumption is made that
equilibrium was established between gas and liqu~~ phases under the
conditions of the experiment.

In addition, possible adsorption of the arsine at the stationary phase­
carrier gas interface may have lowered the accuracy of the results.
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COMPONENTS:

1. Arsine; ASH 3 ; [7784-42-1)

2. Various liquids.

VARIABLES:

EXPERIMENTAL VALUES:

Arsine Solubilities

ORIGINAL MEASUREMENTS:

Corriez, P.; Berton, A.

Bull. Soc. Chim. France,

1950, 43-45.

PREPARED BY:

P. G. T. Fogg

Solvent

Huile de vaseline (liquid paraffin)

2-Propanone (acetone); C3H60;
[67-64-1)

Tetrahydronaphthalene (tetralin) .
C10H22 ; [119-64-2]

2-Aminoethanol (monoethanolamine);
C2H7NO; [141-43-5]

2,2' , 2"-Nitrilotris-ethanol
(triethanolamine); C6H15N0 3 ;
[102-71-6]

1 atm = 1.015 x 105 Pascal

T/K

290.2

298.2

298.2

285.2

285.2

Bunson
coefficient

0:

8

9.3

10

1. 75

0.8

Mole fraction*
x

ASH3
(1 a tIn)

0.030

0.062

0.0047

0.0047

* Calculated by the compiler using the density of arsine given in ref. (1)
and the densities of solvents given in ref. (2)

AUXILIARY INFOR}~TION

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

REFERENCES:

2. Acetone was 'pure' grade.
Tetralin, monoethanolamine, and
triethanolamine were 'technical'
grades.

1. Mellor, J.W.Comprehensive Treatise
on Inorganic & Theoretical
Chemistry, Vol. IX, Longmans,
London, 1929.

2. Timmermans, J., Physico-Chemical
Constants of Pure Organic Compoundl
Vol. 2, Elsevier, Amsterdam, 1965.

The initial volume of gas was
measured over mercury ~n a gas
burette at the barometric pregsure.
This volume was adjusted to 0 C and
1 atm by the relation PV = RT. Gas
was passed into an absorption pipette
containing a known volume of solvent.
The final volume of gas was measured
at the barometric pressure, Pt t 1·
The final pressure of arsine, 0 a
PASH

3
was taken to be Ptotal minus

the vapor pressure of the pure ESTIMATED ERROR:
solvent. The final volume of gas was
adjusted from PAsH to 1 atm and OOC.

The Bunsen absorption coefficient, 0:,

was the difference between the
initial and final adjusted volumes
divided by the volume of solvent.



COMPONENTS:

Arsine Solubilities

ORIGINAL MEASUREMENTS:
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2. Chlorinated alkanes.

1. Arsine; AsH 3 ; [7784-42-1] Corriez, P.; Berton, A. BuZZ. Soc.
Chim. France 1950, 43-45

VARIABLES:

EXPERIMENTAL VALUES:

PREPARED BY:

P. G. T. Fogg

I 298.2

Solvent

Dichloromethane; CH 2C12 ; [75-09-2]

Trichloromethane, (Chloroform);
CHC1 3 ; [67-66-3]

Tetrachloromethane, (carbon
tetrachlorid~ CC1'4; 1[56-23-5]

l,2-Dichloroethane;' C2H4C1 2 ;
[107-06-2]

1,1, 2, 2-Tetrachloroethane; C2H2C14 ;
[79-34-5]

l,2-Dichloroethene; C2H2C12 ;
[540-59-0]

Trichloroethene; C2HC13 ; [79-01-6]

Tetrachloroethene; C2C14 ; [127-18-4]

T/K

298.2

298.2

298.2

298.2

298.2

298.2

298.2

Bunsen
coefficient

ex

10.7

10.9

11. 7

8.8

9.7

12.3

12.5

11.2

1-101e fraction*
X

ASH3
(1 atm)

0.0300

0.0379

0.0485

0.0304

0.0440

0.0404

0.0482

0.0490

REFERENCES:

1. Mellor, J.W., Comprehensive
Treatise on Inorganic &
TheoreticaZ Chemistry, Vol. IX,
Longmans, London. 1929.

2. R.R. Dreisbach, PhysicaZ Properties
of ChemicaZ Compounds, A.C.S.,
Washington. 1959, 1961.

3. Handbook of Chemistr~Physics
(61st edition), C.R.C. Press,
Cleveland, Ohio. 1980.

4. Lange's Handbook of Chemistry
(12th edition), McGraw-Hill,
New York. 1979.

* Calculated by compiler using the density of arsine given in ref. (1) and
the densities of solvents given in refs. (2), (3) and (4).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
The initial volume of gas was measured No information given.
over mercury in a gas burette at the

barometric pressure. This volume was

adjusted to 0 °C and 1 atm by the

relation PV = RT. Gas was passed

into an absorption pipette containing

a known volume of liquid S. The

final volume of gas was measured at

the barometric pressure, Ptotal.

The final pressure of arsine, PAsHg'

was taken to be Ptotal minus vapor

pressure of pure solvent. The

final volume of gas was adjusted from

PAsH3 to 1 atm and 0 °C. The Bunsen

absorption coefficient, a, was the

difference between the initial and

final adjusted volumes divided by

the volume of solvent.

Y Vol 2l-L



310 Stibine Solubilities

COHPONENTS:

1. Stibine; SbHs; [7803-52-3]

2. Organic liquids

CRITICAL EVALUATION:

EVALUATOR:

P. G. T. Fogg,
School of Chemistry,
Polytechnic of North London,
Holloway,
London, N7 8DB,
UNITED KINGDOM.

AUrTust 1983

Distribution constants for systems consisting of the gas and
eight different liquids have been measured by Devyatykh et aZ. (1)
us~ng a chromatographic technique. (See comments under arsine evalua-
tion and on compiled tables.) It is, however, unwise to equate these
constants with Ostwald/coefficients in order to calculate solubilities
for a particular partial pressure of gas. Analogy with measurements
on phosphine reported by these authors makes it likely that such
estimates could be several hundred per cent too large. The data may
perhaps be used to estimate relative solubilities of stibine in dif­
ferent solvents but such estimates are unlikely to be very precise.

References

1. Devyatykh, G. G.; Ezheleva, A. E.; Zorin, A. D.; Zueva, M. V.

Zh. Neorgan. Khirn. 1963,8, 1307 (Russ. J. Inorg. Chern. 1963, 8,

678) •



COMPONENTS:

Stibine Solubilities

ORIGINAL MEASUREMENTS:
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1. Stibine; SbHs; [7803-52-3]

2. Various liquids

VARIABLES:

Temperature

Devyatykh, G.G.; Ezheleva, A.E.;
zorin, A.D.; Zueva, M.V.

RUBB. J. Inorg. Chern. 1963,8,
678-682

PREPARED BY:

P.G.T. Fogg

EXPERIMENTAL VALUES:

Solvent

2-Furancarboxaldehyde; CSH402;
[98-01-1]

Triethoxysilane; C6H160SSi;
[998-30-1]

Silicic acid, tetraethyl ester;
CeH2004Si; [78-10-4]

Silicone VKZh-94~'

Temperature = 293.2 K.

Distribution constant
volSbII(volsolvent

25.2

39.8

28.5

58.8

Heat of solution
/kcal mol- 1

-4.1

- 6.0

- 5.4

- 6.2

Distribution constants were measured between 278.2 K and 323.2 K. The
partial pressures of stibine at which these measurements were made were
not stated. The total pressure of stibine and carrier gas was about
760 rnrnHg in each case. Distribution constants were reported at one
temperature only but heats of solution, said to have been calculated from
the variation of distribution constants with temperature, were given.

If it is assumed that distribution constants vary with temperature accord­
ing to equations of the form :

AUXILIARY INFORMATION

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

1. Prepared from SbCl s and aqueous
sodium tetrahydroborate;
purified by vacuum distillation;
chromatographic analysis
indicated about 5% H2•

H2 & N2: passed through activated
carbon and through molecular
sieve.

A chromatographic method was used.
Temperatures were controlled to
±0.5K. The support phase consisted
of Nichrome spirals. The carrier
gas was either nitrogen or hydrogen.
The volume, Vl ' of the liquid phase
was calculatea from the weight of
the column before and after filling
with liquid and allowing to drain.
The free volume, Vg , was equated
with the retention volume for hydrog- ~:=:~,=~==-=:-::~--- --1
en gas. The distribution constant, ESTIMATED ERROR:
X, was calculated from the James and
Martin equation:

V
R

= Vg + KVl

where VR is the retention volume

for stibine.

REFERENCES:
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COMPONENTS:

1. Stibine: SbH s : [7803-52-3]

2. Various liquids.

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Devyatykh, G.G.: Ezheleva, A.E.:
zorin, A.D.: Zueva, M.V.

RUSB. J. Inorg. Chern. 1963,8,
678-682.

In K = (-~H/RT) + A

where K is the distribution constant for a temperature T, ~H is the
heat of solution in the solvent and A is a constant for the solvent,
then distribution constants at any temperature in the range 278.2 K
to 323.2 K may be estimated from a value at 293.2 K and the correspond­
ing value of the heat of solution. The equation for K may be written
in the form :

K = exp [A + (B/T)]

The following values of A and B have been calculated by the compiler:

Solvent A B/K

2-Furancarboxaldehyde -3.814 2064
Triethoxysilane -6.620 3021
Silicic acid, tetraethyl ester -5.924 2719
Silicone VKZh-94B -6.573 3122

In the opinion of the compiler these distribution constants cannot
be equated with Ostwald coefficients unless the assumption is made
that equilibrium was established between gas and liquid phases under
the conditions of the experiment.

In addition, possible adsorption of stibine at the stationary phase­
carrier gas interface may have lowered the accuracy of the results.



COMPONENTS:

Stibine Solubilities

ORIGINAL MEASUREMENTS:

313

1. Stibine; SbH3; [7803-52-3]

2. Various liquids

VARIABLES:

Temperature

Devyatykh, G. G.; Ezheleva, A. E.;

Zorin, A. D.; Zueva, M. V.

RUBB. J. Inorg. Chem.

1963, 8, 678-682.

PREPARED BY:

P. G. T. Fogg

EXPERIMENTAL VALUES:

Solvent

2-Ethoxyethanol; C~Hl002;

[110-80-5]
1,l'-oxybis[2-chloroethane];

C~H8C120; [111-44-4]
Nitrobenzene; CsHsN02;

[98-95-3]

Liquid paraffin

PSbH3 /mmHg

0.3

0.2

0.2
0.3

Distribution
constant
volSbH3

/volsolvent

40.7

28.9

22.9

39.7

Heat of
solution

/kcal mol- 1

-1.2

-3.5

-1.82

Temperature = 293.2 K. 760 mmHg = 1 atm = 1.013 x 105 Pa.

Distribution constants were measured between 278.2 K and 323.2 K with a
total pressure of stibine and carrier gas of about 760 mmHg. Distribu­
tion constants were reported at one temperature only but heats of solution,
said to have been calculated from the variation of distribution constants
with temperature, were given. If it is assumed that distribution
constants vary with temperature according to equations of the form:

ln X = (-~H/RT) + A

where X is the distribution constant for a temperature T, ~H is the heat

(cont. )

AUXILIARY INFORMATION

METHon/APPARATUS/PROCEDURE:

A chromatographic method was used.

Temperatures were controlled to

±0.5 K. The support phase consisted

of Nichrome spirals. The carrier

gas was either nitrogen or hydrogen.

The volume, Vt ' of the liquid phase
was calculated from the weight of

the column before and after filling

with liquid and allowing to drain.

The free volume, V , was equated withg
the retention volume for hydrogen

gas. The distribution constant, X,

was calculated from the James and

Martin equation:

VR = Vg + XVR,

where VR is the retention volume for

stibine.

Y Vol 21-11

SOURCE AND PURITY OF MATERIALS:

1. Prepared from SbC13 and aqueous
sodium tetrahydroborate; puri­
fied by vacuum distillation;
chromatographic analysis indi­
cated about 5% H2.

H2 and N2: passed through activated
carbon and through mole­
cular siev~.

ESTIMATED ERROR:

REFERENCES:
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COMPONENTS:

Stibine Solubilities

ORIGINAL MEASUREMENTS:

1. Stibine; SbHs; [7803-52-3]

2. Various liquids

EXPERIMENTAL VALUES:

Devyatykh, G. G.; Ezheleva, A. E.;

Zorin, A. D.; Zueva, M. V.

Russ. J. Ino~g. Chem.

1963, 8, 678-682.

of solution of stibine in the solvent and A is a constant for the solvent,
then distribution constants at any temperature in the range 278.2 K to
323.2 K may be estimated from a value at 293.2 K and the corresponding
value of the heat of solution. The equation for K may be written in the
form:

K = exp [A + (BIT)].

The following values of A and B have been calculated by the compiler:

Solvent

2-Ethoxyethanol

1,1'-oxybis[2-chloroethane]

Nitrobenzene

A

1. 645

-2.647

0.006

B/K

604

1762

916

In the 0p1n10n of the compiler these distribution constants can not

be equated with Ostwald coefficients unless the assumption is made that

equilibrium was established between gas and liquid phases under the

conditions of the experiment.

In addition, possible adsorption of stibine at the stationary phase­

carrier gas interface may have lowered the accuracy of the results.
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COHPONENTS:

1. Silane; SiH4 ;
Germane; GeH 4 ;

Stannane; SnH 4 ;

2. Organic liquids.

CRITICAL EVALUATION:

[7803-62-5]

[7782-65-2J

[2406-52-2J

EVALUATOR:

P. G. T. Fogg,
School of Chemistry,
Polytechnic of North
Holloway,
London N7 8DB,
united Kingdom.

lQR1

London,

Devyatykh et at. (1) measured distribution constants for each of the

three gases and several solvents by a chromatographic method. It is,
however, unwise to equate these constants with Ostwald coefficients

in order to estimate solubilities. The data may, perhaps, be used to

estimate relative solubilities but such estimates may not be precise.

The solubility of silane in cyclohexane was measured by

Cauquil (2). Very simple apparatus was used. The possibility that

equilibrium between gas and liquid was not achieved should be borne

in mind.

References:

1. Devyatykh, G. G.; Ezheleva, A. E.; Zorin, A. D.; Zueva, M. V.

Zh. Neorgan. Khim. 1963, 8, 1307.

(Russ. J. Inorg. Chem. 1963, 8, 678.)

2. Cauquil, G.

J. Chim. Phys. Phys. Chim. Biot. 1927, 24, 53.
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COMPONENTS:

Solubilities of Silane, Germane and Stannane

ORIGINAL MEASUREMENTS:

1. Silane; SiH 4; [7803-62-5]

2. Various liquids

VARIABLES:

Temperature, pressure

EXPERIMENTAL VALUES:

Devyatykh, G.G.; Ezhe1eva, A.E.;
zorin, A.D.; Zueva, M.V.

RUBB. J. Inorg. Chern. 1963,8,
678-682.

PREPARED BY:

P.G.T. Fogg

Solvent Pressure
range

/mmHg

Distribution constant
vo1SiH~/vo1so1vent

Heat of
solution

/kca1 mo1- 1

-------------------------------------1
2-Ethoxyethano1; C4HI002; 0.5 -17.18
[110-80-5]

3.24 -1.2

1,1~-oxybis [2-ch1oro­
ethane]; C4HeC120;
[111-44-4]

Nitrobenzene, CsHsN02;
[98-95-3]

Liquid paraffin

Silicone PFMS-4F

Temperature = 293.2 K.

0.06 -21. 0 4.02 -1.2

0.03 -18.7 4.38 -0.93

0.5 -50.0 5.46 -3.8

0.05 -34.0 6.4 -2.2

760 mmHg = 1 atm = 1.013 x 10 5 Pa.

Distribution constants were measured between 278.2 K and 323.2 K over a
range of partial pressures of silane and a total pressure of about 760
mmHg. At a fixed temperature the distribution constants did not depart
from the mean values by more than ±3%. These mean values were reported
at one temperature only but heats of solution, said to have been calcul­
ated from the variation of distribution constants with temperature, were
given. If it is assumed that distribution constants vary with temperat­
ure according to equations of the form :

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

A chromatographic method was used.
Temperatures were controlled to
± 0.5 K. The support phase consist­
ed of Nichrome spirals. The carrier
gas was either nitrogen or hydrogen.
The volume, VI' of the liquid phase
was ca1culatea from the weight of
the column before and after filling
with liquid and allowing to drain.
The free volume, V , was equatedg
with the retention volume for
hydrogen gas. The distribution
constant,K , was calculated from
the James and Martin equation :

where VR is the retention volume for

silane.

SOURCE AND PURITY OF MATERIALS:
1. Prepared by disproportionation

of triethoxysi1ane in the
presence of metallic sodium;
distilled with low temperature
still; chromatographically
pure.

H2 & N2: passed through activated
carbon and through molecular
sieve.

ESTIMATED ERROR:

REFERENCES:



Solubilities of Silane, Germane and Stannane 317

COMPONENTS:

L Silane; SiH 4 ; [7803-62-5]

2. Various liquids

EXPERIMENTAL VALUES:

In X = ( -~H/RT) + A

ORIGINAL MEASUREMENTS:

Devyatykh, G.G.; Ezheleva, A.E.;
Zorin, A.D.; Zueva, M.V.

Russ, J. Inorg. Chem. 1963,8,
678-682.

where X is the distribution constant for a temperature T,~H is the
heat of solution of silane in the solvent and A is a constant for
the solvent, then distribution constants at any tenperature in the
range 278.2 K to 323.2 K may be estimated from a value at 293.2 K
and the corresponding value of the heat of solution. The equation
for X may be written in the form :

X = exp [A + (B/T)]

The following values of A and B have been calculated by the compiler:

Solvent

2-Ethoxyethanol
l,l~oxybis [2-chloroethane]

Nitrobenzene
Liquid paraffin

Silicone PFMS-4F

A

-0.885

-0.670
-0.1l.20

-4.828
-1.922

B/K

604
604

468
1913

1108

In the opinion of the compiler these distribution constants cannot be
equated with Ostwald coefficients unless the assumption is made that
equilibrium was established between gas and liquid phases under the
conditions of the experiment.

In addition,possible adsorption of the silane at the stationary phase­
carrier gas interface may have lowered the accuracy of the results.
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COMPONENTS:

1. Silane; SiH~; [7803-62-5]

2. Various liquids

VARIABLES:
Temperature

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Devyatykh, G.G.; Ezhe1eva, A.E.;
zorin, A.D.; Zueva, M.V.

Russ. J. Inopg. Chern. 1963,8,
678-682

PREPARED BY:
P.G.T. Fogg

Solvent Distribution constant

vo1SiH{vo1so1vent

Heat of solution
/kca1 mo1- 1

2-Furancarboxa1dehyde; C5H~02;

[98-01-1]

1,2-Benzenedicarboxy1ic acid,
didecy1 ester; C28H~sO~;

[84-77-5]

Triethoxysilane; CSHlSOsSi;
[998-30-1]

Silicic acid, tetraethyl ester;
C8H200~Si; [78-10-4]

Silicone 702-DF

Silicone VKZh-94B

3.08 -4.4

4.8 -3.8

2.8 -6.0

5.10 -5.4

3.8 -2.0

3.0 -4.3

Temperature = 293.2 K

Distribution constants were measured between 278.2 K and 323.2 K. The
partial pressures of silane at which these measurements were made were not
stated. The total pressure of silane and carrier gas was about 760 mmHg
in each case. Distribution constants were reported at one temperature
only but heats of solution, said to have been calculated from the

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

A chromatographic method was used.
Temperatures were controlled to ±0.5K.
The support phase consisted of
Nichrome spirals. The carrier gas
was either nitrogen or hydrogen. The
volume, V1, of the liquid phase was
calculated from the weight of the
column before and after filling with
liquid and allowing to drain. The
free volume, V , was equated with

g
the retention volume for hydrogen gas.
The distribution constant, K, was
calculated from the James and Martin
equation:

where VR is the retention volume

for silane.

SOURCE AND PURITY OF MATERIALS:
1. Prepared by disproportionation

of triethoxysi1ane in the
presence of metallic sodium;
distilled with low temperature
still; chromatographically pure.

H2 & N2: passed through activat­
ed carbon and through molecular
sieve.

ESTIMATED ERROR:

REFERENCES:
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Solubilities of Silane, Germane and Stannane

ORIGINAL MEASUREMENTS:

319

1. Silane; SiH~; [7803-62-5]

2. Various liquids

EXPERIMENTAL VALUES:

Devyatykh, G.G. Ezhe1eva, A.E.
Zorin, A.D.; Zueva, M.V.

Russ. J. Inorg. Chern. 1963,8,
678-682.

variation of distribution constants with temperature, were given.

If it is assumed that distribution constants vary with temperature
according to equations of the form:

1n K = (-~H/RT) + A

where K is the distribution constant for a temperature T, ~H is the
heat of solution in the solvent and A is a constant for the solvent, then
distribution constants at any temperature in the range 278.2 K to 323.2K
may be estimated from a value at 293.2 K and the corresponding value
of the heat of solution. The equation for K may be written in the
form :

K = exp [A + (B/T) ]

The following values of A and B have been calculated by the compiler:

acid,

Solvent

2-Furancarboxa1dehyde

1,2-Benzenedicarboxy1ic
didecy1 ester

Triethoxysi1ane

Silicic acid, tetraethyl

Silicone 702-DF

Silicone VKZh-94B

A

-6.431

-4.957
-9.274

ester-7.644

-2.100

-6.286

B/K

2215

1913

3021

2719

1007

2165

In the op~n~on of the compiler these distribution constants cannot be
equated with Ostwald coefficients unless the assumption is made that
equilibrium was established between gas and liquid phases under the
conditions of the experiment.

In addition, possible adsorption of silane at the stationary phase­
carrier gas interface may have lowered the accuracy of the results.
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COMPONENTS:

Solubilities of Silane, Germane and Stannane

ORIGINAL MEASUREMENTS:

L Silane, SiH 4 ; [7803-62-5]

2. Cyclohexanol, C6H120; [108-93-0]

VARIABLES:

EXPERIMENTAL VALUES:

Cauquil, G.

J. Chim. Phys. Phys. Chim. BioZ.
1927, 24, 53-55.

PREPARED BY:

P. G. T. Fogg

T/K

299.2

PSiH /mmHg
4

765

Ostwald coefficient
L

0.097

l-1ole fraction*
x

SiH4
(1 atm)

0.00042

760 mmHg = 1 atm

1 atm = 1.013 x 105 Pa

* Calculated by the compiler using constants of the van der Waals
equation for SiH 4 given in ref. (1) and densities of C6H120 given
in refs. (1) and (2)

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

A measured volume of cyclohexanol
was put into contact with a measured
volume of silane in a graduated tube
over mercury. The final volume of
gas and the temperature and pressure
were measured when equilibrium had
been reached. The author considered
that no allowance for the vapor
pressure of cyclohexanol at the
temperature of measurement was
necessary.

SOURCE AND PURITY OF MATERIALS:

C
6

H
12

0: dissolved air removed by
boiling.
b.p. 334.1 K (766 mmHg)

ESTIMATED ERROR:

REFERENCES:
1. Handbook of Chemist~y & Physics

(6lst edition), C.R.C. Press,
Cleveland, Ohio. 1980.

2. J. Timmermans, Physico-ChemicaZ
Constants of Pupe O~ganic Compound
Vol. 2, Elsevier, Amsterdam. 1965.
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COMPONENTS:

1. Germane, GeH~; [7782-65-2]

2. Various liquids

VARIABLES:

Temperature, pressure

ORIGINAL MEASUREMENTS:

Devyatykh, G.G.; Ezheleva, A.E.;
Zorin, A.D.; Zueva, M.V.

Russ. J. Inorg. Chern. 1963,8,
678-682.

PREPARED BY:

P.G.T. Fogg.

EXPERIMENTAL VALUES:

Solvent

2-Ethoxyethanol, C~HI002;

[110-80-5]

1,1" -oxybis
[2-chloroethane],
C~HBC:L20; [111-44-4]

Nitrobenzene, CsHsN02;
[98-95-3]

Liquid paraffin

Silicone PFMS-4F

Temperature = 293.2K.

Pressure Distribution constant Heat of
range volGeH~/vOlsolvent solution

/mmHg /kcal mol- l

0.1 - 18.5 6.24 -1.3

0.05- 16.3 8.57 -1.5

0.03- 19.0 9.0 -1. 64

0.4 - 43.5 9.4 -3.4

0.03- 22.0 11. 7 -3.0 .

760 mmHg = 1 atm = 1. 013 x 105 Pa.

Distribution constants were measured between 278.2 K and 323.2 K over a
range of partial pressures of germane and a total pressure of about 760
mmHg. At a fixed temperature the distribution constants did not depart
from the mean values by more than ±3%. These mean values were reported
at one temperature only but heats of solution, said to have been calcul­
ated from the variation of distribution constants with temperature, were
given. If it is assumed that distribution constants vary with temperature

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

A chromatographic method was used.
Temperatures were controlled to
± 0.5 K. The support phase
consisted of Nichrome spirals. The
carrier gas was either nitrogen
or hydrogen. The volume, VI' of
the liquid phase was calcUlated
from the weight of the column before
and after filling with liquid and
allowing to drain. The free
volume, Vg ' was equated with the
retention volume for hydrogen gas.
The distribution constant, X, was
calculated from the James and
Martin equation:

VR = Vg + XVI

where V
R

is the retention volume for

germane.

Y Vol 21-!fl*

SOURCE AND PURITY OF MATERIALS:

1. Prepared by reduction of GeCl~ by
lithium tetrahydroaluminate in
ether; distilled with low
temperature still; contained 5% H2

H2 and N2 : passed through
activated carbon and through
molecular sieve.

ESTIMATED ERROR:

REFERENCES:
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COMPONENTS:
1. Germane, GeH~; [7782-65-2]

2. Various liquids

EXPERIMENTAL VALUES:

according to equations of the form:

ln K = (-~H/RT) + A

ORIGINAL MEASUREMENTS
Devyatykh, G.G.; Ezheleva, A.E.
zorin, A.D.; Zueva, M.V.

RUBB. J. Inopg. Chem. 1963,8,
678-682. ----

where K is the distribution constant for a temperature T,~H is the heat
of solution of germane in the solvent and A is a constant for the solvent,
then distribution constants at any temperature in the range 278.2 K may
be estimated from a value at 293.2 K and the corresponding value of the
heat of solution. The equation for K may be written in the form:

K exp [A + (B/T)]

The following values of A and B have been calculated by the compiler:

Solvent

2-Ethoxyethanol
l,l~-o~ybis 12-chloroethane]

Nitrobenzene
Liquid paraffin

Silicone PFMS-4F

A

-0.402

-0.428

-0.619

-3.598

-2.692

B/K

655
755

826
1712

1511

In the op~n~on of the compiler these distribution constants cannot be
equated with Ostwald coefficients unless the assumption is made that
equilibrium was established between gas and liquid phases under the
conditions of the experiment.

In addition,possible adsorption of the germane at the stationary phase­
carrier gas interface may have lowered the accuracy of the results.
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COMPONENTS:
1. Germane; GeH4; [7782-65-2]

2. Various liquids

VARIABLES:
Temperature

ORIGINAL MEASUREMENTS:
Devyatykh, G.G.; Ezheleva, A.E.;
Zorin, A.D.; Zueva, M.V.

Russ. J. Inorg. Chern. 1963,8,
678-682.

PREPARED BY:
P.G.T. Fogg

EXPERIMENTAL VALUES:

Solvent Distribution constant
V01GeH{volsolvent

Heat of solution
/ kcal mol- 1

2-Furancarboxaldehyde, CSH402;
[98-01-1]
1,2-Benzenedicarboxylic acid,
didecyl ester, C2eH4s04; [84-77-5]

Triethoxysilane, CSHlSOsSi;
[998-30-1]

Silicic acid, tetraethyl ester,
CeH2004Si; [78-10-4]

Silicone 702-DF

Silicone VKZh-94B

Temperature = 293.2 K

8.31 -4.5

7.4 -3.4

6.8 -4.4

11.72 -6.4

6.14 -3.2

3.98 -4.3 .

Distribution constants were measured between 278.2 K and 323.2 K. The
partial pressures of germane at which these measurements were made were
not stated. The total pressure of germane and carrier gas was about
760 mmHg in each case. Distribution constants were reported at one
temperature only but heats of solution, said to have been calculated
from the variation of distribution constants with temperature, were given.

AUXILIARY INFORMATION._

METHOD/APPARATUS/PROCEDURE:

A chromatographic method was used.
Temperatures were controlled to
± 0.5K. The support phase consisted
of Nichrome spirals. The carrier
gas was either nitrogen or hydrogen.
The volume, Vl' of the liqUid phase
was calculated from the weight of
the colunn before and after filling
with liquid and allowing to drain.
The free volume, Vg , was equated with

the retention volume for hydrogen
gas. The distribution constant, K,
was calculated from the James and
Martin equation:

V
R

= Vg + XV l

where VR is the retention volume for

germane.

SOURCE AND PURITY OF MATERIALS:

1. Prepared by reduction of GeC1 4
by lithium tetrahydroaluminate
in ether; distilled with low
temperature still; contained 5%
H2.

H2 and N2 : passed through
activated carbon and through
molecular sieve

ESTIMATED ERROR:

REFERENCES:
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COMPONENTS:

1. Germane; GeH~; [7782'::'65-2]

2. Various liquids

EXPERIMENTAL VfiLUES:

ORIGINAL MEASUREMENTS

Devyatykh, G.G.; Ezheleva, A.E.
Zorin, A.D.; Zueva, M.V.

Russ. J. Inorg. Chern. 1963,8,
678-682.

If it is assumed that distribution constants vary with temperature
according to equations of the form:

ln K = (-~H/RT) + A

where K is the distribution constant for a temperature T,~H is the
heat of solution in the solvent and A is a constant for the solvent,
then distribution constants at any temperature in the range 278.2 K
to 323.2 K may be estimated from a value at 293.2 K and the correspond­
ing value of the heat of solution. The equation for K may be written
in the form:

K = exp [A + (B/T)]

The following values of A and B have been calculated by the compiler:

Solvent
2-Furancarboxaldehyde

1,2-Benzenedicarboxylic acid,
didecyl ester

Triethoxysilane

Silicic acid, tetraethyl ester
Silicone 702-DF
Silicone VKZh-94B

A

-5.611

-3.R37

-5.639

-8.530
-3.681

-6.003

B/K
2266

1712

2215

3222
1611
2165

In the opinion of the compiler these distribution constants cannot be
equated with Ostwald coefficients unless the assumption is made that
equilibrium was established between gas and liquid phases under the
conditions of the experiment.

In addition,possible adsorption of the germane at the stationary phase­
carrier gas interface may have lowered the accuracy of the results.
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COMPONENTS:

1. Stannane; SnH~; [2406-52-2]

2. various liquids

VARIABLES:

Temperature, pressure

ORIGINAL MEASUREMENTS:

Devyatykh, G. G.; Ezhe1eva, A. E.;

zorin, A. D.; Zueva, M. V.

RUBB. J. Inorg. Chem.
1963, 8, 678-682.

PREPARED BY:

P. G. T. Fogg

EXPERIMENTAL VALUES:

Solvent

2-Ethoxyethano1; C~H1002;

[110-80-5]

1,l'-oxybis[2-ch1oroethane]i
C~H8C120; [111-44-4]

Nitrobenzene; C6HsN02;
[98-95-3]

Liquid paraffin
Silicone PFMS-4F

p SnH~

/mmHg

0.5

0.3

0.9
1.2
0.9

Distribution
constant
vo1snH~

/vo1so1vent

26.2

27.3

15.4
17.0
12.1

Heat of
solution

/kca1 mo1- 1

-1.54

-2.3

-1.82
-3.9
-2.8

Temperature = 293.2 K. 760 mmHg = 1 atm = 1.013 x 105 Pa.

Distribution constants were measured between 278.2 K and 323.2 K with a
total pressure of stannane and carrier gas of about 760 mmHg. At a
fixed temperature the distribution constants did not depart from the mean
values by more than ±3%. These mean values were reported at one tempera­
ture only but heats of solution, said to have been calculated from the
variation of distribution constants with temperature, were given. If it
is assumed that distribution constants vary with temperature according to
equations of the form:

(cant ,1

AUXI LIARY INFORMATION'-

METHOD/APPARATUS/PROCEDURE:

A chromatographic method was used.
Temperatures were controlled to

±0.5 K. The support phase consisted

of Nichrome spirals. The carrier
gas was either nitrogen or hydrogen.

The volume, V
t

' of the liquid phase
was calculated from the weight of

the column before and after filling
with liquid and allowing to drain.

The free volume, Vg ' was equated with
the retention volume for hydrogen
gas. The distribution constant, X,

was calculated from the James and

Martin equation:

VR = Vg + XV t

where VR is the retention volume for

stannane.

SOURCE AND PURITY OF MATERIALS:

1. Prepared by reduction of SnCl~

with aqueous sodium tetrahydro­
borate in acid; purified by
vacuum distillation; contained
tV 5% H2 •

H2 and N2: passed through activated
carbon and through mole­
cular sieve.

ESTIMATED ERROR:

REFERENCES:
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COMPONENTS: ORIGINAL MEASUREMENTS:

1. Stannane; SnH~;

2. Various liquids

[2406-52-2] Devyatykh, G. G.; Ezheleva, A. E.;
Zorin, A. D.; Zueva, M. V.

RUBB. J. Inorg. Chem.

1963, 8, 678-682.

EXPERIMENTAL VALUES:

ln K = (-lIH/RT) + A

where K is the distribution constant for a temperature T, lIH is the heat
of solution of stannane in the solvent and A is a constant for the solvent,
then distribution constants at any temperature in the range 278.2 K to
323.2 K may be estimated from a value at 293.2 K and the corresponding
value of the heat of solution. The equation for K may be written in the
form:

K = exp [A + (BIT)].

B/KA

The following values of A and B have been calculated by the compiler:

Solvent

2-Ethoxyethanol

1,l'-oxybis[2-chloroethane]

Nitrobenzene
Liquid paraffin

Silicone PFMS-4F

0.621
-0.643

-0.391
-3.864

-2.315

775

1158
916

1964

1410

In the op~n~on of the compiler these distribution constants can not

be equated with Ostwald coefficients unless the assumption is made that
equilibrium was established between gas and liquid phases under the

conditions of the experiment.

In addition,possible adsorption of stannane at the stationary phase­

carrier gas interface may have lowered the accuracy of the results.
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COMPONENTS:

1. Stannane; SnH4;

2. Various liquids

VARIABLES:

Temperature

EXPERIMENTAL VALUES:

[2406-52-2]

ORIGINAL MEASUREMENTS:

Devyatykh, G. G.; Ezheleva, A. E.;

Zorin, A. D.; Zueva, M. V.
RUBB. J. Inorg. Chem.

1963, 8, 678-682.

PREPARED BY:

P. G. T. Fogg

Solvent

Distribution
constant

VOl
snH4

/volsolvent

Heat of solution
/kcal mol- 1

2-Furancarboxaldehyde; CsH402;
[98-01-1]

1,2-Benzenedicarboxylic acid, didecyl
ester; C2eH4604; [84-77-5]

Triethoxysilane; C6H1603Si;
[998-30-1]

Silicic acid, tetraethyl ester;
CeH2004Si; [78-10-4]

Silicone 702-DF

Silicone VKZh-94B

18.2 -4.6

8.3 -4.0

31. 7 -6.0

21.6 -5.0
10.0 -3.0 .

7.26 -5.6

Temperature = 293.2 K.

Distribution constants were measured between 278.2 K and 323.2 K. The
partial pressures of stannane at which these measurements were made were
not stated. The total pressure of stannane and carrier gas was about
760 mmHg in each case. Distribution constants were reported at one
temperature only but heats of solution, said to have been calculated from
the variation of distribution constants with temperature, were given. (

cont.

AUXILIARY INFORMATION.·

METHOD/APPARATUS/PROCEDURE:

A chromatographic method was used.

Temperatures were controlled to

±0.5 K. The support phase consisted

of Nichrome spirals. The carrier

gas was either nitrogen or hydrogen.

The volume, Vi' of the liquid phase
was calculated from the weight of
the column before and after filling

wit? liquid and allowing to drain.

The free volume, Vg ' was equated with
the retention volume for hydrogen

gas. The distribution constant, X,
was calculated from the James and

Martin equation:

VR = Vg + XV£

where VR is the retention volume for

stannane.

SOURCE AND PURITY OF MATERIALS:

1. Prepared by reduction of SnC14
with aqueous sodium tetrahydro­
borate in acid; purified by
vacuum distillation; contained
'\, 5% H2'

H2 and N2: passed through acti­
vated carbon and through
molecular sieve.

ESTIMATED ERROR:

REFERENCES:



328

COMPONENTS:

Solubilities of Silane, Germane and Stannane

ORIGINAL MEASUREMENTS:

1. Stannane; SnH 4 ;

2. Various liquids

[2406-52-2] Devyatykh, G. G.; Ezheleva, A. E.;

Zorin, A. D.; Zueva, M. V.
RUsB. J. Inopg. Chern.

1963, 8, 678-682.

EXPERIMENTAL VALUES:

If it is assumed that distribution constants vary with temperature
according to equations of the form:

ln K = (-6H/RT) + A

where K is the distribution constant for a temperature T, 6H is the heat
of solution in the solvent and A is a constant for the solvent, then
distribution constants at any temperature in the range 278.2 K to 323.2 K
may be estimated from a value at 293.2 K and the corresponding value of
the heat of solution. The equation for K may be written in the form:

K = exp [A + (BIT)].

The following values of A and B have been calculated by the compiler:

Solvent

2-Furancarboxaldehyde
1,2-Benzenedicarboxylic acid, didecyl ester

Triethoxysilane
Silicic acid, tetraethyl ester

Silicone 702-DF

Silicone VKZh-94B

A

-4.998

-4.753

-6.848

-5.514

-2.849

-7.635

B/K

2316
2014

3021
2518

1511
2820

In the op~n~on of the compiler these distribution constants can not
be equated with Ostwald coefficients unless the assumption is made that

equilibrium was established between gas and liquid phases under the

conditions of the experiment.

In addition,possible adsorption of stannane at the stationary phase­
carrier gas interface may have lowered the accuracy of the results.



SYSTEM INDEX

Paae numbers preceded with e refer to evaluations whereas those not
preceded with e refer to compiled tables.Systems are indexed under
solvents not under gases.

A

Acetic acid
+ phosphine

Acetic acid, ethyl ester
+ N, N-dimethyh1ethanamine

Acetic acid, octyl ester
+ ammonia

Acetic, trifluoro-, acid
+ phosphine

Acetone see 2-propanone
Acetonitrile

+ arsine
+ l~, N-dimethylmethanaI:line

Adiponitrile see hexanedinitrile
2-Aminoethanol see ethanol, 2-amino­

Aniline see benzenamine

B

e281,e282,290

e85,199

e8,60

e281,e282,290,301

e302,303
e86,207

Benzenamine
+ ammonia
+ n,N-dimethylmethanarnine
+ methanarnine
+ N-I.1ethylnethanarnine
+ phosphine

Benzenamine,N,N-diethyl­
+ ammonia
+ N, N-diI:lethylinethanarnine
+ rnethanamine
+ N-methylmethanarnine

Benzenarnine, N,N-dirnethyl-
+ N,N-dimethylmethanamine
+ rnethanamine
+ N-I:lethylrnethanarnine

Benzenamine,N-ethyl-
+ N,N-dirnethylrnethanarnine
+ methanarnine
+ N-rnethylmethanamine

Benzenarnine, N-rnethyl-
+ N,N-dimethylme~hanamine

+ methanamine
+ N-methylrnethanarnine

Benzene
+ ammonia
+ N,N-dimethylmethanamine
+ methanarnine
+ N-rnethylmethanamine
+ phosphine

Benzene, bromo­
+ ammonia
+ N,N-dirnethylrnethanarnine
+ rnethanarnine
+ N-methylrnethanarnine

Benzene,1-bromo-3-methyl-
+ N,N-dimethylmethanarnine
+ methanarnine
+ N-methylrnethanamine

Benzene,chloro­
+ ar;u:nonia
+ N,N-dimethylmethanamine
+ N-rnethylmethanamine

329

elO,ell,16,74,75,e90
e86,213

e81,e91,1l9
e83,162

e281,e282,286

15
e86,222

e81,e90,127
e83,170

e86,221
e81,e90,126
e83,e91,168

e86,219
e81,e90,124

e83,167

214
e81,e90,123

e83,165

e3,e4,13,28-32,e90
e84,184,185
e80,e81,lOO

e82,140
e281,e282,286

elO,28
e86,228
e81,131

e83,161,175

e87,230
e81,132

176

e9,elO,28,70
e87

e83,175
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16

16
185
100
141

elO,28

e91,185
100
140

e85,203
e81,108
e82,155

16
e86,218

122
e91,166

e87,229
e83,155,175

e315,327,328

e281,e282,286

e4,13,28,33
185

e81,100
e82,140

e281,e282,287

e281,e282,286

e281,e282,286

e281,e282,286

e86,e91,216,217
121
164

e281,e282,287

e302,306,307
e315,323,324

e281,e282,296,297
e315,318,319
e315,327,328

16
e84,e87,e91,192-194

e90,106
e91,153

e302,304,305
e86,e91,211,212

e315,321,322
118
161

e281,e282,292,298,299
e315,316,317
e315,325,326
e310,313,314

Benzene,chloromethyl­
+ ammonia

Benzene, 1, 3-dimethyl-
+ N,N-dimethylmethanamine
+ methanamine
+ N-methylmethanamine

Benzene, dimethyl-
+ phosphine

Benzene,ethoxy-
+ N,N-dimethylmethanamine
+ methanamine
+ N-methylmethanamine

Benzene,hexafluoro-
+ phosphine

Benzene,iodo
+ N,N-dimethylmethanamine
+ N-methylmethanamine

Benzene,methyl­
+ ar.urlonia
+ N,N-dimethylmethanamine
+ methanamine
+ N-methylmethanamine
+ phosphine

Benzene, (l-methylethyl)­
+ phosphine

Benzene,1-methyl-2-nitro-
+ N,N-dimethylmethanamine
+ methanamine
+ N-methylmethanamine
+ phosphine

Benzene, nitro­
+ arsine
+ N,N-dimethylmethanamine
+ aermane
+ methanamine
+ N-methylmethanamine
+ phosphine
+ silane
+ stannane
+ stibine

Benzene,1,3-5-trimethyl­
+ ammonia
+ N,N-dimethylmethanamine
+ methanamine
+ N-methylmethanamine

Benzene alcohol see benzenemethanol
Benzeneethanamine

+ ammonia
1,2-Benzenedicarboxylic acid

+ stannane
1,2-Benzenedicarboxylic acid, dibutyl ester

+ phosphine
1,2-Benzenedicarboxylic acid, didecyl ester

+ arsine
+ germane
+ phosphine
+ silane
+ stannane

Benzenemethanamine
+ ammonia
+ N,N-dimethylmethanamine
+ methanamine
+ N-methylmethanamine

Benzenemethanol
+ ammonia
+ N,N-dimethylrnethanamine
+ methanamine
+ N-methylmethanamine
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e6,45
190

e6,46

181,182

e86,2l5
120

e9l,163

e302,303

e252,267

e5,e6,45-47
e9l,189
e90,105
e82,148

e275,276,284

e252,253,254
e252,257,258

e80,e90,92 93

e85,e9l,204,205
e90,1l0
e82,156

ammonia
N,N-dimethylrnethanamine
methanamine
N-methylmethanamine

Benzoic acid, ethyl ester
+ N,N-dimethylmethanamine
+ methanamine
+ N-methylmethanamine

Benzonitrile
+ N,N-dimethylmethanamine
+ methanamine
+ N-methylmethanamine

Benzylamine see benzenemethanamine
Benzyl chloride see benzene, (chloromethyl)­

l,l-Bicyclohexyl
+ ammonia e2,e3,24,25,e90

Bicyclo(3,1,1)-hept-2-ene,2,6,6-trimethyl-
+ phosphine e28l,e282,285

Bromobenzene see benzene, bromo­
l-Bromo-3-methylbenzene see benzene, l-bromo-3-methyl­
l-Bromo-naphthalene see naphthalene, l-bromo­
m-Bromotoluene see benzene,1-bromo-3-methyl-

1,3-Butanediol
+ l-propanarnine

Butaneni trile
+ arsine

Butane
+ ethanamine
+ ethanamine-d2
+ methanamine

Butanoic acid,3-oxo-,ethyl ester
+ phosphine

I-Butanol
+
+
+
+

2-Butanol
+ ammonia

l-Butanol,3-methyl-
+ ammonia
+ N,N-dimethylmethanarnine

2-Butanone
+ N,N-d-methylmethanamine

iso-Butylamine see 2-methyl-l-propanamine
1,3-Butylene glycol see 1,3-butanediol

Butyronitrile see butanenitrile

e2,23

e3,3l,32

e7,e8
181,182

e3,27
e28l,e282,285

e2,20-23,e90
e28l,e282,285

e6,49
e28l,e282,288

e3l5,320

Carbon disulfide
+ phosphine e28l,e282,295,300

Carbon tetrachloride see methane, tetrachloro­
chlorobenzene see benzene chIoro-
Chloroform see methane, trichloro-
cyclohexane

+ ammonia
+ phosphine

Cyclohexane,methyl-
+ ammonia

Cyclohexane,undecafluoro(trifluorornethyl)-
+ phosphine e28l,e282,285

Cyclohexanol
+ aIlUnonia
+ phosphine
+ silane

cyclohexanone
+ ammonia
+ N,N-dimethylmethanamine

cyclohexene
+ ammonia
+ phosphine

cyclohexene (ternary)
+ ammonia

c
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Cyclopentanone
+ N,N-dimethylmethanamine 179,180

D

19

e2,13,16
e281,e282,283

e8,20
e85,198
e81,104
e82,152

16
e84,183

e80,e89,e90,98,99
e82,e90,139

e281,e282,273
see ethane,1,2-dichloro-

Decahydronaphthalene see naphthalene, cis-decahydro­
Decalin see naphthalene, decahydro-
Decane

+ amll10nia
+ N,N-dimethylmethanamine
+ methanamine
+ N-methylmethanamine
+ phosphine

Dichloroethylene
Diesel

+ ammonia
N,N-Diethylaniline see benzenamine, n,n-diethyl­
N,N-Diethylbenzenamine see benzenamine, n,n-diethyl­

Diethylene glycol see ethanol,2,2-oxybis­
Diethyl ether see ethane,l,l"-oxybis­

N,N-Dimethylaniline see benzenamine, n,n-dirnethyl-
N,N-Dimethylbenzenamine see benzenamine, n,n-dimethyl­
N,N-Dimethylfonnamide see formamide, n,n-dimethyl-

Dinonylamine see I-nonanamine,n-nonyl­
Dioctylether see octane,l,l"-oxybis

1,4-Dioxane
+ ammonia
+ N,N-dimethylmethanamine
+ methanamine
+ N-methylmethanamine

Dipentylether see pentane,l,l"-oxybis
Dodecane

+ ammonia
+ phosphine

E

e85,200

e252,275

e9,67
e302,309

e281,e282,294

e302,304,305
e315,321,322

e281,e282,298,299
e315,316,317
e315,325,326
e310,313,314

75

e6,e7,50
e252,275
e252,276

e85,e86,e89,e91,195
e252,278

e80,101,102
e82,149

e252,277
e281,e282,290

e252,267
e252,274

Ethanamine,n,n-diethyl­
+ ammonia

Ethane(2-chloro-l,1-oxybis
+ arsine
+ germane
+ phosphine
+ silane
+ stannane
+ stibine

Ethane,1,2-dichloro­
+ ammonia
+ arsine
+ phosphine

1,2-Ethanediamine,n,n"-bis-(2-aminoethyl)­
+ I-butanamine

1,2-Ethanediol
+ ammonia
+ I-butanamine
+ 2-butanamine
+ N,N-dimethylmethanarnine
+ N-ethyl-ethanamine
+ rnethanamine
+ N-methylrnethanamine
+ 2-methyl-l-propanamine
+ phosphine
+ I-propanamine
+ 2-propanamine

2,2"-(1,2-ethanediylbis(oxy»bis ethanol
see ethanol,2,2"-(1,2-ethanediylbis(oxy»bis­

Ethane,l,l"-oxybis-
+ N,N-dimethylmethanamine
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e85,201,202
107

e82,154

e7,54

e7,54

e302,308

e6,75
e302,308

e252,274
e252,275
E252,267

e302,309

e302,309

e252,275

e302,309

e302,309

e7,54
e85,e91,227

e90,134
e91,174

e7,51,52,e90
e252,269

e80,102
e252,267
e252,274

e5,38-42,e90
e84,187

e82,144,145

e302,304,305
e315,321,322

e281,e282,298,299
e315,316,317
e315,325,326
e310,313,314

sthane, 1, 1, 2, 2-tetrachloro­
+ arsine

Ethanol, 2,2"-(oxybis(2,1-ethanediyloxy))bis
+ I-butanamine

Ethanol
+ ammonia
+ N,N-dimethylmethanamine
+ N-methylmethanamine

Ethanol,2-amino-
+ ammonia
+ arsine

Ethanol,2-chloro-
+ ammonia

Ethanol,2,2-dichloro­
+ ammonia

Ethanol,2, 2' - (l 2-ethanediylbis (oxy) )bis­
+ 2-p:r upanamine
+ I-butanamine
+ I-propanamine

Ethanol,2-ethoxy­
+ arsine
+ germane
+ phosphine
+ silane
+ stannane
+ stibine

Ethanol,2,2' ,2"nitrilotris­
+ arsine

Ethanol,2,2'-oxybis­
+ arrunonia
+ I-butanamine
+ methanamine
+ I-propanamine
+ 2-propanamine

Ethanone,l-phenyl
+ N,N-dimethylmethanamine
+ methanamine
+ N-methylmethanamine

Ethanol,2,2,2-trichloro­
+ ammonia
+ N,N-dimethylmethanamine
+ methanamine
+ N-methylmethanamine

Ethene,tetrachloro-
+ arsine

Ethene,1,2-dichloro-
+ arsine

Ethene,trichloro-
+ arsine

N-Ethylaniline see benzenamine, N-ethyl­
N-Ethylbenzenamine see benzenamine, N-ethyl­

Ethylbenzoate see benzoic acid, ethylester
Ethylene glycol see 1,2-ethanediol
Ethyl ether see ethane, l,l'-oxybis-
Ethyl phenyl ether see benzene,ethoxy-

F

Formamide,N,N-dimethyl­
+ ammonia
+ N,N-dimethylmethanamine
+ methanamine
+ N-methylmethanamine

16
e86,e91,209

e81,e91,1l3,lH
159
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2-Furancarboxdldehyde
+ ars~ne

+ germane
+ phosphine
+ silane
+ stannane
+ stibine

Furan,tetrahydro­
+ phosphine

e3n,306,307
e3l5,323,324

e28l,e282,296,297
e3l5,3l8,3l9
e3l5,328,328
e3l0,3ll,312

e28l,e282,29l

G

Glycerol see 1,2,3 propanetriol
Glyceryltriacetate see 1,2,3-propanetriol triacetate

H

e252,275

e302,303

ell,76-78

elO,71,e90

elO,73,e90

elO,72,e90

e84,l81,182
e281,e282,287

e281,e282,284

e2,13,16,17,e90
see 1,6-hexanediamine

ammonia el,e88-e90,13-l5
ethanamine e252,255,256
ethanamine-d2 e234,242,243
methanamine-d, N-rnethyl- e234,244,245
methanamine e80,e88-e90,94,95
methanamine-d2 e234,238,239
methanamine-d5 e234,240,241
methan-d3-amine e234,235,237
N-methylmethanamine e82,e88,e89,e91,135-138
N-(methyl-d3)-methan-d3-amine e234,246,247
N-(methyl-d3)-methan-d3 amine-d e234,248,249
N,N-diethyl-ethanamine e252,280
N,N-dimethylmethanamine e83,e84,e88,e89,

e91,178-l80
e281,e282,283
e252,259-263
e252,268-270
e234,264-266
e234,271-273

Heptane
+ N,N-dimethylmethanamine
+ phosphine

2-Heptane,2,6-dimethyl-
+ phosphine

Hexadecane
+ ammonia

Hexamethylenedianine
Hexane

+
+
+
+
+
+
+
+
+
+
+
+
+

+ phosphine
+ I-propanamine
+ 2-propanamine
+ l-propanamine-d
+ 2-propanamine-d

1,6-Hexanediamine
+ l-butanamine

Hexanedini trile
+ ar.llnonia

Hydrazine
+ ammonia

Hydrazine,l,l-dimethyl­
+ ammonia

Hydrazine,methyl-
+ ammonia

Hydrocyanic acid
+ arsine

K

Kerosine
+ aliUnonia 18

L

Liquid paraffin
+ arsine
+ germane
+ phosphine
+ silane
+ stannane
+ stibine

e302,304,305,308
e3l5,32l,322

289,298,299
e315,316,3l7
e3l5,325,326
e310,313,314
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M

e302,309

e2S2,279
e86,208

81,11S,116
e234,2S0,2S1

e9,16,67,68
e302,309

e87,223,224
e81,128
e83,173

e4,eS,3S-38,e90
e84,186

e82,142,143

e9,67
e302,309

e87,e91,22S,226
e81,e90,128-130
e83,e91,171-173

e281,e282,294

Mesitylene see benzene,1,3,S-trirnethyl
Methanamine, N,N-dimethyl­

+ methanamine
+ methanaQine-d2

Methane,dichloro-
+ arsine

Methane, nitro-
+ N,N-diethylethanamine
+ N,N-dimethylmethanamine

Methane,tetrachloro­
+ ammonia
+ arsine
+ N,N-dimethylmethanamine
+ methanamine
+ N-methylmethanamine
+ phosphine

Methane,trichloro­
+ ammonia
+ arsine
+ N,N-dimethylmethanamine
+ methanamine
+ N-rnethylmethanamine

Methanol
+ amlTlonia
+ N,N-dimethylmethanamine
+ N-methylmethanamine

N-Methylaniline see benzenamine, n-methyl­
N-Methylbenzenamine see benzenamine, n-methyl­
3-Methyl-l-butanol see I-butanol,3-nethyl-

Methylcyclohexane see cyclohexane,methyl-
I-Methyl naphthalene see naphthalene, I-methyl­
I-Methyl-2-nitrobenzene see benzene,1-methyl-2-nitro­

Methylphenylketone see ethanone,l-phenyl
2-Methyl-l-propanol see I-propanol,2-methyl­

Monoethanolamine see 2-aminoethanol

N

e281,e282,28S

e80,e90,96,97

e281,e282,293

e302,308
e281,e282,28S

e3,26

e3,26

34,e90

e87,233

e87,231,232
e81,133

177

Naphthalene 1,2,3,4-tetrahydro­
+ arsine
+ phosphine

Naphthalene
+ N,N-dimethylmethanamine

Naphthalene,cis-decahydro-
+ ammonia

Naphthalene,decahydro
+ phosphine

Naphthalene,trans-decahydro­
+ ammonia

Naphthalene,l-bromo-
+ N,N-dimethylmethanamine
+ methanamine
+ N-methylmethanamine

Naphthalene,l-chloro
+ N,N-dimethylmethanamine

Naphthalene,l-methyl-
+ ar:unonia

Nitrobenzene see benzene, nitro­
Nitromethane see methane,nitro­
Nitropropane see propane, nitro-

o-Nitrotoluene see benzene,1-methyl-2-nitro­
I-Nonanamine,n-nonyl-

+ phosphine
Nonane

+ methanamine
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o

l-Octanamine
+ ammonia
+ N,N-dimethylmethanamine
+ methanamine
+ N-methylmethanamine

Octane
+ ammonia

Octane,l-chloro­
+ ammonia

Octane,l,l"-oxybis­
+ ammonia
+ N,N-dimethylmethanamine
+ methanamine
+ N-methylmethanamine

iso-Octane see 2,2,4-trimethylpentane
l-Octanol

+ ammonia
+ N,U-dimethylmethanamine
+ methanamine
+ N-methylmethanamine
+ I-propanamine

Octylamine see l-octanamine
3-0xo-butanoic acid ethyl ester

see butanoic acid, 3-oxo-ethyl ester
l,l'-Oxybisoctane see octane, 1, l'-oxybis-

16,e90
e86,220
e90,125

169

e2,13,16

e9,69

e8,16,59
e85,e91,206
e81,e90,112

158

e6,16,48
e85,e91,191

e90,109
e82,e91,148

e252,267

P

289

e8,61

e8,63

e8,64

e8,62

e9,65

e81, III
157

181,182

e302,303

e2,15
e281,e282,283

e281,e282,283

e281,e282,290

e7,53
e85,e86,e91,197

e80,102,103
e82,150,151

e252,267

Pentane
+ phosphine

Pentane, l,l"-oxybis­
+ methanamine
+ N-methylmethanamine

Pentane, 2,2,4-trimethyl-
+ ammonia
+ phosphine

3-Pentanone
+ N,N-dimethylmethanamine

Petroleum ether
+ phosphine

I-Phenyl benzoate see benzoic acid, I-phenyl ester
Phosphoric acid tributyl ester

+ ammonia
Phosphorous acid, dibuthylester

+ ammonia
Phosphorous acid, triethyl ester

+ ammonia
Phosphorous acid, triphenyl ester

+ ammonia
Phosphorus (ternary)

+ phosphine 300
2-pinene see bicyclo(3,1,1)-hept-2-ene,2,6,6-trimethyl­

Propanenitrile
+ arsine

1,2,3-Propanetriol
+ ammonia
+ N,N-dimethylmethanamine
+ methanamine
+ N-methylmethanamine
+ I-propanamine

1,2,3-Propanetriol triacetate
+ ammonia

Propane, nitro-
+ phosphine



System Index

l-Propanol
+ ammonia
+ N,N-dimethyl~ethanamine

+ N-methyl~ethanamine

2-Propanol
+ ammonia

l-Propanol,2-~ethyl­

+ ammonia
2-Propanol,2-methyl­

+ ammonia
2-Propanone

+ ammonia
+ arsine
+ N,N-dirnethyl~ethanarnine

+ phosphine
Propene,1,2-epoxy­

+ phosphine
Propionitrile see propanenitrile

N-Propylarnine see l-propanarnine
Pyridine

+ N,N-dirnethylmethanamine
+ ~ethanar.line

+ N-rnethylmethanamine
2-Pyrrolidinone,1-methyl-

+ arnn10nia

Q

Quinoline
+ ar:unonia
+ N,N-dimethylmethanar.line
+ methanamine
+ N-~ethylrnethanamine

S

Silane,tetramethyl­
+ ammonia

Silane,triethoxy­
+ ammonia
+ arsine
+ phosphine
+ stannane
+ stibine

Silicic acid, tetraethyl ester
+ arsine
+ germane
+ phosphine
+ silane
+ stannane
+ stibine

Silicone PFMS-4F
+ arsine
+ germane
+ phosphine
+ silane
+ stannane

Silicone VKZH-94B
+ arsine
+ germane
+ phosphine
+ silane
+ stannane
+ stibine

e5,38,43,e90
188

e82,146,147

e5,38,44

e6,45,46

e6,45,46,e90

e7,e8,53,55
e302,308

e85,196
e281,e282,290

e281,e282,290

210
e81,1l7
e83,160

e8,56-58

ell,75
210

e81,1l7
e83,160

ell,79

e9,66
e302,306,307

e281,e282,296,297
e315,327,328
e310, 311,312

e302,306,307
e315,323,324

e281,e282,296,297
e315,318,319
e315,327,328
e310,311,312

e302,304,305
e315,321,322

298,299
e315,316,317
e315,325,326

e302,306,307
e315,323,324

296,297
e315,318,319
e315,327,328
e310,311,312
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T

Silicone 702-0F
+ arsine
+ germane
+ phosphine
+ silane
+ stannane

System Index

e302,306,307
e315,323,324

296,297
e315,318,319
e315,327,329

Tetrachloromethane see methane,tetrachloro­
Tetralin see naphthalene,tetrahydro­
Tetramethylsilane see silane,tetramethyl­
Toluene see benzene, methyl-
Toluene,m-bromo- see benzene,1-bromo-3-methyl
Triacetin see 1,2,3-propanetrial triacetate
Trichloromethane see lilethane, trichloro-

1,1,1-Trichloro-2-hydroxyethane see ethanol, 2,2,2-trichloro
Triethylamine see ethanamine,n,n-diethyl­
Triethylenetetramine

see 1,2-ethanediamine,n,n"-bis(2-aminoethyl)­
Triethylene glycol

see ethanol,2,2"-(1,2-ethanediylbis(oxy»bis­
1, 3, 5-Trimethylbenzene see benzene,1,3,5-trimethyl-

x

m-Xylene see benzene,1,3-dimethyl-
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