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COMPONENTS:

Sparingly Soluble Selenites

ORIGINAL MEASUREMENTS:

1. Strontium selenite; SrSe03:
[14590-38-6 ]

2. Water; H20; [7732-18-5]

VARIABLES:

One temperature: 291 K

R~pan, R.; Ver~ceanu, G.

Studia UnIV. Babes-Bolyai, Ser. Chlm.
1968, 13, 31-37.

PREPARED BY:

Mary R. Masson

EXPERIMENTAL VALUES:
All concentrations are expressed in units of mol dm-3

Concentrat~on KsO Mean KsO pKsO
mol 2 dm-6

2.832 x 10-3 8.0 x 10-6 7.9 ± 0.8 x 10-6 5.10
2.915 x 10-3 8.5 x 10-6

2.893 x 10-3 8.4 x 10-6 mol 2 dm-6

2.770 x 10-3 7.7 x 10-6

2.746 x 10-3 7.5 x 10-6

2.743 x 10-3 7.5 x 10-6

The concentration c ~n the saturated solution was calculated from the measured
conduct~vity K from the equation

1000K
c = --,::r

Compiler's note
Neither in the determinat~on of the ion~c conduct~v~ty of the selenite ion nor ~n the
evaluation of the solub~lity product was hydrolysis of the selenite ~on taken ~nto

acco~nt. ThIS would give rise to errors, since, for example, in a O.OOlM solut~on,

[Se03-] = 0.000955M, [HSe03] = 0.000045M and [OH-] = 0.000045M, and hydrox~de and
hydrogen selenite have different ~onic conduct~vities from selen~te. If the ~onic

conduct~vity of hydrogen selenite were known, the exper~mental results could have been
Interpreted correctly (cf. ref. 2), but this value does not seem to be available.

However, because the calibration and sample solutions had concentrat~ons of about the
same order of magn~tude, the errors would cancel to some extent, but the KsO value cannot
be regarded as reliable.

AUXILIARY INFORHATION

METHOD N'PARATUS/PROCeDURE:

The ionic conductivity of the selenite ion
~n water was determ~ned by measur~ng the
mean molar conductiv~ties of a ser~es of
aqueous solutions of lithium selen~te with
concentratIons below 2 x 10-3mol dm-3 . The
mean molar conductivity at infinite d~lution

was found by extrapolation to be
172 ± 2.9 n-1cm2mol-1 at 18°C. At that
temperature, the ion~c conduct~vity of the
lIthIum ~on is 33.4 n-1cm2mol- 1 , so the
IonIC conductlv~ty of the selen~te ion ~s

105.2 n-1cm2mol- 1•
The well washed strontium selenite was

m~xed w~th 150 ml of water and ag~tated

~nterm~ttently for 1 hr. From th~s,

10-20 ml was taken ~n the conductlv~ty cell
and the conduct~vity measured. The
sampl~ng and measurement were repeated until
a constant value for the conductivIty was
obtained.

The value of AO = (A+ + A_), the molar
conduct~v~ty, was calculated with A_ = 105.2
and A+ = 102 n-1cm2mol- 1 .

SOURCe AND PURITY OF ~L\HR[ALS;

Lith~um selenite was prepared from
subl~med selen~um d~ox~de by
neutralization w~th l~th~um hydrox~de.

An approximately 0.05M solut~on was
standardized grav~metrically, and th~s was
used to prepare the var~ous dIlutions.

The compos~tion of the selenIte was
checked by analysis.

t:.STIMAn.D ~.RROR:

Temperature: ±0.5 K
Error in KsO (2s) = 0.8 x 10-6 (comp~ler)

REFERr.NCES:
1. Landolt-Bornstein Physicallsch­

Chemische Tabellen II 1923, p. 1105.
2. Monk, C.B. J. Chem. Soc. 1949, 429.
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COMPONENTS:
1. Strontium selenite; SrSe03; [14590-38-6]

2a. HydrochlorIc acid; HCl; [7647-01-0]

2b. NItric acid; HN03 ; [7697-37-2]

3. Water; H20; [7732-18-5]

VARIABLES:
HCl and HN03 concentratIons

One temperature: 293 K

ORIGINAL MEASUREMENTS:

Chukhlantsev, V.G.

Zh. Neorg. KhIm. 1956, 1, 2300-5; *Russ.
J. Inorg. Chem. (Eng. Transl.) 1956, 1,
132-8.

PREPARED BY:

Hary R. Hasson

EXPERIMENTAL VALUES:
dm-3All concentratIons are expressed in unIts of mol

Soln. InItial FInal [Sr 2+] pSr log cxL(H) p[SeO§-] pKsO
pH pH

10-3HCl 3.12 8.49 1.18 x 2.93 0.15 3.08 6.01
2.79 7.76 2.61 x 10-3 2.59 0.40 2.99 5.58
2.01 5.87 1.6 x 10-2 1.80 2.15 3.85 5.65

HN03 1.98 5.69 1.84 x 10-2 1. 74 2.30 4.03 5.77
2.88 7.97 1.89 x 10-3 2.72 0.30 3.02 5.74
2.45 6.79 5.89 x 10-3 2.23 1.21 3.44 5.67

The average value is KsO = 1.82 x 10-6 mo1 2dm-6 .

(pKsO = 5.74)

Notes.

[Setot ] = [Sr2+] and [SeO§-] = [Setot]/cxL(H)

where CXL(H) = (1 + [H+]/K2 + [H+]2/K1K2 )

and the aCId dISSOCIation constants have the values K1 = 4 x 10-3 and

K2 = 1.0 x 10-8 (ref. 1).

AUXILIARY INFORNATION

METHOD APPARATUS/PROCEDURE:

SolutIons of hydrochloric and nitrIc acids
were saturated WIth strontium selenite by
stIrrIng in a thermostat at 20°C for 8 hr.
The remainIng solid phase was removed by
centrIfugation, then the pH was measured
(tlHoskIP" pH meter, to 0.01 pH unit) and the
strontIum concentratIon was measured (method
not stated).

SOURCt ANO PURl TY OF ~L\'I ~ RI ALS:

C.P.-grade reagents were used. StrontIum
chlorIde (O.IN) was mIxed WIth O.IN sodIum
selenIte to precIpItate crystallIne
strontIum selenIte, whIch was washed WIth
water and drIed at 40°C. StrontIum was
determIned by preCIpItatIng the oxalate,
then tItratIng WIth permanganate, and
selenIum was determIned graVImetrIcally.

ESTIMAH.D r.RROR:

The spread In the results is 0.43 of a log
unit.
Temperature: probably to.05 K

REFERr.NCES:

1. Rumpf, P. Compt. Rendu 1933, 197, 686.
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COMPONENTS:

Sparingly Soluble Selenites

ORIGINAL MEASUREMENTS:

1. StrontIum selenIte; SrSe03;
[14590-38-6]

2. Water; H20; [7732-18-5]

VARIABLES:

One temperature: 293 K

Chukhlantsev, V.G.

Zh. Neorg. Khim. 1956, 1, 2300-5; *Russ.
J. Inorg. Chem. (Ens. Transl.) 1956, 1,
132-8.

PRePARED BY:

Mary R. Masson

EXPERIMENTAL VALUES:
All concentrations are expressed in units of mol dm-3

Number A V [Sr 2+] [Se tot ] 12 d -6KsO ' mo m

1 289 1 9.57 x 10-4 9.57 x 10-4 9.1 x 10-7

2 270 1 8.93 x 10-4 8.93 x 10-4 8.0 x 10-7

3 277 1 9.17 x 10-4 9.17 x 10-4 8.4 x 10-7

The average value IS KsO = 8.5 x 10-7 mo1 2 dm-6 . (pKsO = 6.07).

The author has neglected to allow for hydrolySIS of the selenIte Ion In thIS part of the
experiment.

COMMENTS AND/OR ADDITIONAL DATA

The complIer has recalculated the results to take account of the hydrolYSIS of the
selenIte Ions: the computer program HALTAFALL (2) was used. The values for the
dISSOCIatIon constants were from ref. (3).

Number [Sr2+] [Setot ] [SeO~-] KsO ' mo1 2 dm-6 Mean KsO'
mo1 2 dm-6

1 9.57 x 10-4 9.57 x 10-4 9.27 x 10-4 8.9 x 10-7

2 8.93 x 10-4 8.93 x 10-4 8.64 x 10-4 7.7 x 10-7

3 9.17 x 10-4 9.17 x 10-4 8.87 x 10-4 8.1 x 10-7 8.2 x 10-7

AUXILIARY INFORHA11ON

METHOD A1'PARATUS/PROO.DURr :

The radIoactIve Isotope 89Sr was used.
RadioactIvity was measured on a "B" counter.
The results represent the average values of
four determinations (two duplicates In two
positIons), and the values were corrected
for background radIatIon. The experImental
procedure is descrIbed In (1).
CalculatIons were carried out USIng the
formula

A
Li = Jsp·VN

where A IS the radIoactIvIty of the sample
In cpm, I sp is the speCIfIC radioactIvity of
a standard SolutIon In cpm/mg Sr, V IS the
volume In ml of the saturated radIoactive
solutIon, N is the molecular weIght of
strontIum, and L

l
IS the strontIum

concentratIon.

[ComplIer: presumably, the procedure was to
prepare a sample of strontIum selenIte
contaInIng 89Sr , and then to make a
saturated aqueous solutIon of thIS solid,
and determine ItS radIoactIvIty as descrIbed
above. ]

SOllRCL AND PURITY OF ~L\'I ~ RI ALS;

~.STIMAn.D ~RROR:

The spread In the results is 0.06 of a log
unIt.
Temperature: probably ±0.05 K

IU-.H.R.ENO,S.

1. Spitsyn, V.I.; Kodochogov, P.N.; et
al., Nethods InvolVIng Use of
RadIoactIve Tracers, p. 234, lzd. AN
SSSR, Moskva, 1955.

2. IngrI, N.; Kakolowicz, W.; Sillen, L.G.;
Warnqvlst, B. Talanta 1967, 14, 1261.

3. Rumpf. P. Compt. Rendu 1933, 197, 686.



COMPONENTS:

1. Strontium selenite; SrSe03;
[14590-38-6)

2. Water; H20; [7732-18-5)

VARIABLES:

One temperature: 298 K

EXPERIMENTAL VALUES:

Sparingly Soluble Selenites

ORIGINAL MEASUREMENTS:

Leschinskaya, 2.1.; Averbukh, M.A.;
Selivanova, N.M.

Zh. Fiz. Khim. 1965, 39, 2036-8; *Russ.
J. Phys. Chem. 1965, 39, 1082-3.

PREPARED BY:

Mary R. Masson
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All concentratlons are expressed ln units of mol dm-3 at 25°C.

Time of mixlng Concentration

(days) at 25°C of Sr

3 1.4 x 10-3

5 1.8 x 10-3

7 2.07 x 10-3

10 2.09 x 10-3

12 2.11 x 10-3

Mean 2.09 x 10-3

KsO ' (authors)

mo1 2 dm-6

4.37 x 10-6
pKsO = 5.36

Concentration

of SeO~­

1.35 x 10-3
1. 74 x 10-3

2.01 x 10-3
2.03 x 10-3
2.05 x 10-3
2.03 x 10-3

KsO (complIer)

mo1 2 dm-6

4.23 x 10-6

pKsO = 5.37

In their calculations, the authors omitted to allow for hydrolysis of the selenite ion.
The compiler recalculated the results to take account of this, making use of the program
HALTAFALL (1~. The dissociation constant values were those of Haglsawa (2), namely
Ka1 = 10-2 .6 mol dm-3 and Ka2 = 10-8 . 32 mol dm-3• For thlS system, the neglect of
hydrolysis did not have a great influence on the results.

AUXI LI ARY INFORNATION

METHOD M'PARATUS/PROCEDURE:

Solid strontium selenite was equilibrated
wlth water for 10 -12 days, in a thermostat
at 25°C. The saturated Solutl0n was
filtered through a glass filter, then the
concn. of strontium was determined by flame
spectrophotometry, with an experimental
error of 1.0 - 1.5% of the quantity
measured.

SOURCI:. AND PURITY OF HATER! ALS:

Strontium selenite was made by the
reactions of aqueous solutions of
strontium chloride and sodium selenite in
stoichiometric proportions at 25°C.

ESTIMATED ERROR:
Error in temperature probably ±0.1 K (cf.
ref. 3).
Error in KsO (2s) = ±0.20 x 10-6 (based on
results for days 7 - 12).

Rr.FERENCES:

1. Ingri, N.; Kakolowicz, W.; Sillen, L.G.;
Warnqvist, B. Talanta 1967, 14, 1261.

2. Hagisawa, H. Bull. Inst. Phys. Chem.
Res., Tokyo 1939, 18, 648.

3. Selivanova, N.M.; Leschinskaya, 2.1.;
Klushlna, T.V. Zh. Fiz. Khlm. 1962,
36, 1349. ----
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