
COMPONENTS:

Sparingly Soluble Selenites

ORIGINAL MEASUREMENTS:

377

1. Copper(II) selenIte; CuSe03;
[10214-40-1]

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

VARIABLES:

One temperature: 291 K

Ripan, R.; Verlceanu, G.

StudJa UnIV. Babes-Bo1yal, Serf Chlm.
1968, 13, 31-37.

PREPARED BY:

Mary R. Masson

EXPERIMENTAL VALUES:

All concentratIons are expressed in unIts of mol dm-3 •

ConcentratIon KsO Mean KsO pKsO

10-4
mol 2 dm-6

1. 747 x 2.9 x 1O-~ 3.2 ± 0.4 x 10-8 7.49
1.741 x 10-4 3.1 x 10-

81.855 x 10-4 3.4 x 10-
8

mol 2 dm-6

1.848 x 10-4 3.4 x 10-
81.820 x 10-4 3.3 x 10-
81.880 x 10-4 3.4 x 10-

The concentration c in the saturated solution was calculated from the measured
conductivity K from the equatIon

1000K
c = ---xrr

ComplIer's note
Neither in the determinatIon of the Ionic conductivIty of the selenite ion nor in the
evaluatIon of the solubilIty product was hydrolysis of the selenIte ion taken Into
acco~~t. This would give_rise to errors, since~ for example, in a O.OOlM solutIon,
[Se03 ] = 0.000955M, [HSe03] = 0.000045M and [OH ] = 0.000045M, and hydroxide and
hydrogen selenIte have dIfferent ionic conductivIties from selenite. If the ionIC
conductivity of hydrogen selenIte were known, the experImental 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 concentrations of about the
same order of magnItude, the errors would cancel to some extent, but the KsO value cannot
be regarded as reliable.

AUXILIARY INFORNATION

METHOD APPARATUS/PROCEDURE:

The ionIC conductivity of the selenite ion
in water was determined by measuring the
mean molar conductivities of a series of
aqueous SolutIons of lithium selenite with
concentratIons below 2 x 10-3mol dm-3 • The
mean molar conductivity at infinite dilution
was found by extrapolation to be
172 ± 2.9 n-1cm2mol-1 at 18°C. At that
temperature, the ionic conductivity of the
lIthIum ion is 33.4 n-1cm2mol-1 , so the
ionic conductivity of the selenite ion is
105.2 n-1cm2mol-1

The well washed copper selenite was
mixed with 150 ml of water and agitated
intermittently for 1 hr. From this,
10-20 ml was taken in the conductivIty cell
and the conductivity measured. The
sampling and measurement were repeated until
a constant value for the conductivIty was
obtained.

The value of AO = (A+ + A_), the molar
conductivity, was calculated with A_ = 105.2
and A+ = 90.6 n-1cm2mol-1 .

SOURCl-. AND PURl TV OF HATERIALS:

Lithium selenite was prepared from
sublImed selenium dioxide by
neutralizatIon with lithIum hydroxide.
An approximately O.OSM SolutIon was
standardIzed gravimetrically, and this was
used to prepare the varIOUS dIlutions.

The composItIon of the selenite was
checked by analysis.

l-.STIMATED ERROR:

Temperature: ±O.S K
Error in KsO (2s) = 0.4 x 10-8 (compiler)

REFERENCES:
1. Landolt-Bornstein Physica1isch

Chemische Tabe11en II 1923, p. 1105.
2. Monk, C.B. J. Chem. Soc. 1949, 429.
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COMPONENTS:

1. Copper selenIte; CuSe03; [10214-40-1]

2a. NltrJc aCld; HN03 ; [7697-37-2]

2b. SulfurIc aCId; H2S04 ; [7664-93-91

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

VARIABLES'
HN03 and H2S04 concentratIons

One temperature: 293 K

ORIGINAL MEASUREMENTS:

Chukhlantsev, V.G.

Zh. Neorg. Khlm. 1956, 1, 2300-5; *Russ.
J. Inorg. Chem. 1956, 1, 132-8.

PREPARED BY:

Mary R. Masson

EXPERIMENTAL VALUES:

All concentratIons are expressed In unIts of mol d -3m .

Soln. InItIal FInal [Cu2+] pCu log <lL(H) p[SeO~-]
pH pH

HN0 3 2.97 6.39 5.38 x 10-4 3.27 1.60 4.87
2.27 5.63 2.12 x 10-3 2.67 2.37 5.04
2.00 5.40 3.41 x 10-3 2.47 2.61 5.08

H2SO4 2.53 5.86 1. 11 x 10-3 2.96 2.12 5.08
2.12 'j.58 3.54 x 10-3 2.45 2.40 4.85
2.03 5.45 4.03 x 10-3 2.40 2.55 4.95

8.14
7.71
7.55

8.04
7.30
7.35

The average value IS KsO = 2.09 x 10-8 mo1 2dm-6 .

(pKsO = 7.68)

Notes.

[Se tot ] = [Cu2+] and [SeO~-] = [Setot]/<lL(H)

where <lL(H) = (l + [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 INFORMATION

METHOU N'PARATUS/PROC~DURE:

SolutIons of nItrIc and sulfuric aCIds
were saturated wIth copper 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
("Moskl p" pH meter. to 0.01 pH unI t) and the
copper concentratIon was determIned (method
not stated).

SOURer. ANIl PURITY OF HAHRI ALS:

C.P.-grade reagents were used. Copper
selenite was prepared by mixIng a O.lN
SolutIon of copper sulfate wIth a 5%
excess of O.lN sodium selenIte solution,
in the cold. After 24 hours standIng, the
precipitate was separated by
centrIfugation and washed wIth water.
Copper was determIned as the element after
precIpItation on a platInum net, and
selenIum was determIned gravImetrIcally as
the element.

~.STIMATt.D r.RROR:

The spread In the results IS 0.84 of a log
unit.
Temperature: probably to.05 K

REHRENCr.S.

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

1. Copper(II) selenite; CuSe03;
[10214-40-1]

2a. AmmonIa solution; [1336-21-6]
2b. HydrochlorIc acid; [7647-01-0]
2c. SulfurIc acid: [7697-37-2]
2d. AcetIC acid;
3. Water: H20; [7732-18-5]

ORIGINAL MEASUREMENTS:

Geilman, W.; WrIgge, W.

Z. Anorg. Allgern. Chern. 1931, 197, 353-63.

One temperature, presumably ambient.

VARIABLES: PREPARED BY:

Mary R. Masson

expressed in units of mg/250 mI.
HydrochlorIc Sulfuric AcetIC

aCId acid acid
[Cu] [Se] [Cu] [Se] [Cu] [Se]
1.6 2.0 1.6 2.0 1.6 2.0

38.9 48.9 55.8 68.7 3.2 3.9
92.6 115.0 109.0 134.7 13.4 16.6

233.2 288.0 244.8 301.4 19.0 28.8
560.6 698.4 560.6 698.4 25.1 31.3

" " " " 32.1 40.0
" " " " 46.2 58.4
" " " " 60.6 75.7
" " " " 85.7 106.5"

"
"
"

0.0 (water)
0.01
0.02
0.05
0.10
0.20
0.50
1.00
2.00

EXPERIMENTAL VALUES:
The concentrations of Cu and Se are

Normallty* Ammola
of Solvent solutIon

[Cu] [Se]
1.6 2.0
2.2 13.8
6.6 26.1

45.5 116.5
181.1 285.1
560.6 698.4

" "

a For ammonia solution, hydrochloric acid and acetic acid, the normality is equal to the
concentration expressed In mol dm-3• For sulfuric aCId, the normality must be
dIVIded by 2 to obtain the concentration In mol dm-3

A value for the solubIlity product can be obtained from the data for aqueous solutions.
1.6 mg/250 ml or copper = 0.0064 g/l. = 0.0001007M and 2.0 mg/250 ml of
Se = 0.008 g/l. = 0.0001013M.
Thus, the solubilIty product is 8 2 6

KsO = 1.02 x 10- mol dm- (pKsO = 7.99).

AUXILIARY INFORNATION

METHOD N'PARATUS/PROCEDURE:

The copper selenite dihydrate (2-g samples)
was digested with 250 ml of each solvent,
for 24 hr. Selenium in the filtrate was
determined as the element after reduction
with sulfur diOXIde in concentrated
hydrochloric acid medium. Dissolved copper
was determIned in the filtrate from the
selenium determination by preCIpitatIon with
hydrogen sulfIde.

SOURCI:. AND PURITY OF HATERIALS:
Not stated.

Note: data are also given from experiments
on the relative rates of dissolution of
copper selenite and copper sulfide, in the
presence and absence of aIr or hydrogen
perOXIde.

ESTIMATED ERROR:

No estimates possible.

REFERENCES:


