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COHPONU,TS:

Copper(l,1I) Sulfite

(,;VALUATOR:

1. Copper(I,II) sulfite; CU2S03.CuS03;
[15293-86-4]

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

CRITICAL EVALUATIO~:

H.D. Lutz,
Dept. of Chemistry,
University of Siegen,
FR Germany.

June 1983.

Copper(I,II) sulfite crystallizes from aqueous solution in the form of the hydrate

CU2S03.CuS03.2H20 (Chevreul's salt) (1) [13814-81-8]. The formation of other hydrates,

e.g. Pean's salt (2), could not be confirmed (3). Copper(I,II) sulfite has been claImed

to be Insoluble In water (4,5), slightly soluble In sulfurous aCId (4,5) and In other

aClds (4,6), soluble In aqueous NH3 solutions (4,7), and insoluble In CuS04 solutIons

(8). NumerIcal data have been given by Terres et al. (9), Pesin et al. (10), and

MargulIS et al. (11). Pesin et al. (10) report that the solubilIty of CU2S03.CuS03.2H20

In pure water is 1.09 x 10-3 mol kg-1 (molality) (0.042 mass %) at 298.2 K and

3.62 x 10-3 mol kg-1 (0.140 mass %) at 333.2 K. Margulis et al. (11) determined

c(Cu2S03.CuS03) = 8.71 x 10-5 "mol dm-3 at 293 K and 1.9 x 10-6 mol dm-3 at 363K. The

data glven by Terres et al. (9) may be extrapolated to pure water to be in the range

1 x 10-3 to 1 x 10-2 mol kg-I. Thus the solubility given by Pesin et al. (10) may be of

the right order of magnitude. The same seems to be true for the positive temperature

coefflClent of solubility reported by Pesin et al. (10). Pesin et al. (10) also report

that the solubility of copper(I,II) sulfite increases to 3.20 x 10-3 and 1.22 x 10-2 mol

kg- 1 at 298.2 K and 333.2 K, respectIvely, with concentration of CuS04.5H20 increasing to

30 mass %. The solubility of copper(I,II) sulfite Increases to m(CuO) = 0.170 and 0.043

mol kg-1 with lncreasing S02 content at 288.2 and 298.2 K, respectIvely, as reported by

Terres et al. (9). Normal copper(II) sulfite or hydrates of it are not known.
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COMPONENTS: ORIGINAL MEASUREMENTS:

1. Copper(I,II) sulfite; CU2S03.CuS03;
[15293-86-4]

2. Sulfur dioxide; S02; [7446-09-5]

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

1. Terres, E.; Ruhl, G.
Angew. Chem. 1934, 47, 332-4.

4. Terres, E.; Ruhl, G.
Beitrage zur Chemie der schweflIgen
Saure, Beiheft zu den Zeltschrlften des
Vereinsdeutscher Chemiker No 8, 1934.

VARIABLES:

Two temperatures: 288 and 298 K
Concentration of S02

PREPARED BY:

H.D. Lutz, B. Engelen

EXPERIMENTAL VALUES:
The authors report the solubility of CU2S03.CuS03.2HZO (Chevreul's salt) [13814-81-8] in
aqueous sulfurous acid solutions at 15 and 25°C. The experimental data are gIven In a
graph, in the first paper. Numerical data are reported in the second paper.
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AllXI LI ARY INFORNATION

METHOD M'PARATUS/PROCEDURE:

S02-H20 mixtures were treated together with
solid copper(I,II) sulfite in closed glass
ampoules at the stated temperatures. The
solutions obtained were filtered through a
fine glass frit, and after oxidation of the
sulfite were analysed for sulfate and copper
content.

SOllRCI:. AND PURITY OF ~L\n.RI ALS;
Chevreul's salt was obtained from copper
sulfate and sodium sulfite.

ESTIMATED ERROR:

REFERENCES:
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cm,p(JNF~TS :

Copper(l,1I) Sulfite

ORIGINAL MEASUREMENTS:

1. Copper(I,II) sulf1te; cU2S03·cuS03; 1. Terres, E. ; Ruhl, G.
[15293-86-4] Angew. Chem. 1934, 47, 332-4.

2. Terres, E. ; Ruhl, G.
2. Sulfur dinxide; S02; [7446-09-5] 3eltrage zur Chemie der schwefligen

Saure, Belheft zu den Zeltschrlften des
3. Water; H2O; [7732-18-5] Verelnsdeutscher Chemiker No B, 1934.

EXPERIHENTAL VALUES (contInued):

Composition of the saturated solutionsa

S02 CuO m(CuO)b

mol % mol % 10-2 mol kg-1

Temperature = 15°C

1.84 0.02 1.13
3.18 0.08 4.59
6.72 0.18 10.7
8.26 0.28 17.0
8.73 0.27 16.5
9.65 0.21 12.9

10.25 0.24 14.9

Temperature = 25°C

0.05 0.01 0.56
3.72 0.02 1.15
6.32 0.04 2.37
8.47 0.06 3.64
9.45 0.07 4.29
9.54 0.06 3.68

10.05 0.04 2.47
11.32 0.09 5.64
12.18 0.17 10.8

Solid phase

"
"

"

"
"
"

"
fI

a The mixtures separate into two liquid layers at concentrations of S02 between 12.2 and
93 mol %.

b Compilers.
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Copper(l,1I) Sulfite

ORIGINAL MEASUREMENTS:
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1. Copper(I,II) sulfite; CU2S03.CuS03;
[15293-86-4]

2. Copper(II) sulfate; CuS04; [7758-98-7]

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

VARIABLES:

Two temperatures: 298 and 333 K
Concentration of CuS04

EXPERIMENTAL VALUES:

Pesin, Ya.M.; Shabashova, M.L.

Zh. Prikl. Khim. 1950, 23, 350-6; *J.
Appl. Chem. USSR (Eng. Transl.) 1950, 23,
365-72.

PREPARED BY:

H.D. Lutz

The authors report the solubility of CU2S03.CuS03.2H20 (Chevreul's salt) [13814-81-8] 1n

water and 1n Solut1ons of various CuS04 concentrat1on at 25 and 60°C.

Concentration Compos1tion of saturated solutions

of CuS04· 5H20 25°C 60°C

mass % mass % 103m mass % 103m

Determlnation Mean mol kg-1 Determ1nation Mean mol kg-1

Copper Sulfur value (compiler) Copper Sulfur value (compiler)

0 0.042 0.042 0.042 1.09 0.141 0.139 0.140 3.62
10 0.086 0.090 0.088 2.43 0.309 0.315 0.312 8.64
20 0.090 0.102 0.096 2.85 0.331 0.337 0.334 9.94
30 0.098 0.102 0.100 3.20 0.380 0.378 0.379 12.18

AUXI LI ARY INFORNATION

METHOD APPARATUS/PROCEDURE:

Saturation method. The water and the
solutions of CuS04 were boiled to drive off
the oxygen. Equilibrium was established
after 24 hr. The solutions were analysed
for copper and sulfur (methods not given,
but are assumed to be the same as in a
prev10us paper by the authors (1), 1.e.
copper was determined iodometrically and
sulfur as BaS04).

SST-J

SOURCe AND PURl11' OF HAl ~.RI ALS:

CU2S03.CuS03.2H20 was prepared (as
described in a previous paper by the
authors (1» by add1ng a 10% solution of
CuS04 to a Solut1on of sod1um sulf1te at
70-80°C. The crystalline prec1p1tate
that formed (after standlng for 2-3 hr)
was washed ~ith water unt1l the react10n
for the S04 - lon d1sappeared, and then
dried at 90-100°C.

eSTIMATeD ~RROR:

REFERENCI::S:

1. Pes1n, Ya.M.; Shabashova, M.L. Zh.
Prlkl. Khlm. 1950, 23, 278.
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COMPONENTS:

Copper(l,1I) Sulfite

ORIGINAL MEASUREMENTS:

1. Copper(I,II) sulfite; CU2S03.CuS03;
[15293-86-4J

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

VARIABLES:

Six temperatures: 293 - 363 K

Margulis, E.V.; Rod1n, I.V.

Zh. Neorg. Khim. 1982, 27, 374-7; ·~Russ.

J. Inorg. Chem. (Eng. Trans].) 1982, 27,
211-3.

PREPARED BY:

H.D. Lutz

EXPERIMENTAL VALUES:
The authors report the solub1lity of CU2S03.CuS03.2H20 (Chevreul's salt) [13814-81-8] 1n

water at varIOUS temperatures, and the solubility product of this compound, def1ned as

KsO(Cu2S03.CuS03.2H20)= [Cu2+J[Cu+]2[S032-]2.

Composit1on of the saturated solut1ons

t;oC Cu 105c(Cu) CU2S03·CuS03

mg/dm3 mol dm-3 K /mo1 5 dm- 15 1Q5ca/mol dm-3
sO

20 16.6 26.1 1.21 x 10-18 8.71

30 12.4b 22.1 b 5.27 x 1O-19b 6.50

40 2.7 4.25 1.39 x 10-22 1.42

50 1.8 2.84 1.84 x 10-23 0.94

70 0.94 1.48 7.10 x 10-25 0.49

90 0.37 0.58 6.56 x 10-27 0.19

a Calculated by the comp1ler from mg Cu/dm3 •

b Incons1stent data (12.4 mg Cu/dm3 I 22.1 x 10-5 mol dm-3).

AUXILIARY INFORMATION

METHOD M'PARATUS/PROCEDURE:
The solub1l1ty of copper(I,II)sulf1te was
stud1ed by the 1sothermal method. The
experiments were carrIed out In a water
thermostat wIth mechanIcal stIrr1ng In
closed flasks. The tIme requ1red for
saturatIon was 2.5 hr. The solutIons were
analysed for sulfIte (method not gIven).

SOliRG. ANI) PURl TV OF ~IAl ~.RI ALS:

Copper(I,II)sulflte was precip1tated from
CuS04 solutions w1th Na2S03 (molar ratIo
Na2S03/CuS04 = 1:1) at temperatures
> 40°C. After st1rr1ng for 2 hr, the
precipitate was fIltered off, washed wIth
water and acetone, and dried 1n a1r at
room temperature.

~STHIATW ~.RROR:

Temperature: ±0.5 K.

Rt.FI-.RENC~S :


