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COMPONENTS:

Sodium Sulfite

ORIGINAL MEASUREMENTS:

1. SodIum sulfite; Na2S03; [7757-83-7]

2. SodIum sulfate; Na2S04; [7757-82-6]

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

VARIABLES:

Concentrations of the components
One temperature: 373 K

Durymanova, M.A.; Telepneva, A.E.

Zh. Prlklad. Khim. 1972, 45, 1610-12; J.
Appl. Chem. USSR (Eng. Transl.) 1972, 45,
1680-2.

PREPARED BY:

Mary R. Masson

EXPERIMENTAL VALUES: Composition of equilibrIum solutions at 100°C

Na2S03 Na2S04 Na2S03a Na2S04a Solid b

mass % mass % mol/kg mol/kg phase

20.8 - 2.084 0. A
19.4 3.4 1.994 0.310 B
19.4 3.7 2.002 0.339 B
19.2 4.2 1.989 0.386 B
18.4 6.4 1.941 0.599 B
18.0 6.5 1.892 0.606 B
17.5 8.6 1.879 0.819 B
16.9 8.4 1.795 0.792 B
15.9 11.0 1.726 1.059 B
15.5 12.5 1.708 1.222 B
15.5 11.3 1.680 1.087 B
15.3 12.0 1.670 1.162 B
15.2 12.9 1.677 1.263 B
14.8 13.5 1.638 1.326 B
14.7 13.5 1.624 1.324 B
14.5 14.7 1.625 1.462 B + C
14.3 14.8 1.600 1.470 B + C
13.1 16.6 1.478 1.662 C
12.4 17.1 1.395 1.708 C
11.0 19.3 1.252 1.949 C
10.4 19.3 1.174 1.933 C
10.3 19.5 1.164 1.956 C
9.5 20.5 1.077 2.062 C
8.5 22.6 0.979 2.309 C

(continued on next page)

AUXILIARY INFORHATION

METHOD M'PARATUS/PROCEDURE:
The systems were studied under isothermal
conditions in a thermostat filled with
glycerol. Equilibrium was reached after
5 days. SodIum sulfIte was determined
lodometrlcally, and sodium sulfate by
precIpItatIon of the sulfate as barium
sulfate and weIghing.

The identItIes of the solids were
determIned by the method of wet residues.

SOURCl AND PURl TY OF HAH.RI ilLS:
Sodium sulfate was of c.p. grade. Sodium
sulfite was prepared by saturating aqueous
c.p. sodium carbonate with the
stoichiometrIc amount of sulfur dioxide.

ESTIMATED ERROR:

Temperature: ±0.5 K
Analyses: no estImate possible.

REFERENCES:



COHPONENTS:

Sodium Sulfite

ORIGINAL MEASUREMENTS:

17

1. Sodium sulfite; Na2S03; [7757-83-7)

2. Sodium sulfate; Na2S04; [7757-82-6)

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

Durymanova, M.A.; Telepneva, A.E.

Zh. Priklad. Khim. 1972, 45, 1610-12; J.
Appl. Chem. USSR (Eng. Transl.) 1972. 45,
1680-2.

EXPERIMENTAL VALUES (contlnued):
Na2S03 Na2S04
mass % mass %

7.4
6.3
6.1
5.4
4.0
2.0
1.8
0.0

23.2
24.8
25.4
25.9
27.1
28.2
29.8
29.9

Na2S03a Na2S04a Solid b

mol/kg mol/kg phase

0.846 2.354 C
0.725 2.534 C
0.707 2.611 D
0.624 2.654 D
0.461 2.769 D
0.227 2.844 D
0.209 3.067 D
0.000 3.003 E

a Molallties calculated by the complIer.

b Solld phase: A - Na2S03' B - mixture of Na2S03 wlth a small amount of Na2S04'

C - mixture of 25% Na2S03 and 75% of Na2S04' D - mlxture of Na2S04 wlth a small

amount of Na2S03' E - Na2S04'

SST-B-
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COMPONENTS:

Sodium Sulfite

ORIGINAL MEASUREMENTS:

1. Sodium sulfite; Na2S03; [7757-83-7]

2. Sodlum sulfate; Na2S04; [7757-82-6]

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

VARIABLES:
Concentratlons of the components
One temperature: 298 K

EXPERIMENTAL VALUES:

Kuznetsova, A.G.; Yaroshenko, L.B.

Zh. Priklad. Khim. 1981, 54, 2197-2201;
J. Appl. Chem. USSR (Eng. Transl.) 1981,
54, 1929-32.

PREPARED BY:
Mary R. Masson

Compositlons of eguilibrlum solutions at 25°C

Na2S04 Na2S03 Na2S03a Na2S04a Solld b

mass % mass % mol/kg mol/kg phase

0.0 22.4 0.0 2.29 A
2.5 21.7 0.232 2.271 A
8.1 18.3 0.775 1.973 A

12.3 17.9 1.241 2.035 A
14.52 16.07 1.473 1.837 A + B
15.8 14.1 1.587 1.596 B
18.3 8.0 1. 748 0.861 B
22.03 0.0 1.989 0.0 B

Note: data were read from graph by the compiler.

Molalities calculated by the compller.a

b Solld phase: A - Na2S03.7H20,

B - Na2S04.10H20

METHOD APPARATUS/PROCEDURE:

An isothermal procedure was used. The
deslred amounts of salts and water were
placed in a vessel and stirred for 6 hr in
a thermostat. Sodium sulfite ln the
Solutlon was determlned iodometrlcally,
and the sum of sulfite and sulfate was
determlned by tltration wlth barlum
chlorlde soln. (nltchromazo lndlcator)
after oxidation wlth hydrogen peroxlde.

The solld phases were drled ln alr
after washlng wlth ethyl acetone. The
solid phase compositlon was determined by
Schreinemakers' method and checked by
chemical analysls.

SOURCI:. AND PURITY OF MAHRIALS:

Sodium sulfate was '~hemlcally pure" and
sodium sulflte was speclal purlty grade.

I:.STIMATED I:.RROR:
Temperature: a thermostat was used, but

the error was not stated.
Analyses: no estlmate posslble. There

was an error of up to 0.5% ln readlng
the graph.

REFERENCES:
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COMPONENTS:

1. Sodium sulfite; Na2S03; [7757-83-7]

2. SodJ.um sulfate; Na2S04; [7757-82-6]

3. Water; H2O; [7732-18-5)

ORIGINAL MEASUREMENTS:

Lewis, N.B.; Rivett, A.C.D.

J. Chern. Soc. 1924, 125, 1156-67.

VARIABLES:
Concentrations of the components
Temperature: 273 - 341 K

PREPARED BY:
Mary R. Masson

EXPERIMENTAL VALUES:
Systems in egui1ibrJ.um wJ.th hydrated solids

SEa

mass %

(mo1/kg)b

SEa

mass %

(mo1/kg)b

R~.n.Rr.NCES :

METHOD AI'PARA I'lIS /PRlln llUR~.:

~STlMAn.ll FRROR:

Temperature: ±0.02°, except at O.l°C,
where it was +O.l°C.

Analyses: about ±0.5%.

i
.1:

29.2
(3.272)

25.0
(2.645)

27.15
(2.957)

23.33 3.45
21.87 6.52
20.21 9.99

25.64 2.93
24.09 6.08
22.53 9.23
21.00 12.22

27.69 2.83
27.71 2.74
26.41 5.16
24.94 7.96
23.39 11.30
21.83 14.11

31.5

27.5

25.0

(continued on next page)

SOlJRO. AND PURITY OF HAHRIALS:

Various anhydrous and hydrated salts were
used. Consistent results were obtained
when the sulfite was BDH commercial
anhydrous sodium sulfite, which contains
some sodium sulfate as J.mpurJ.ty.

AUXILIARY INFORNATlON

23.7
(2.464)

21.7
(2.199)

20.0
(1. 983)

12.3
(1.113)

11.59 1.11
11.34 1. 76
11.37 1.77
11. 37 1. 79

18.04 3.79
17.09 5.97
16.45 7.59
16.46 7.66
16.48 7.64

20.64 1.84
19.38 4.67
18.09 7.62

21.61 4.14
19.44 8.97
18.27 11.05
16.81 14.54
16.77 14.50

A mixture was prepared of water, excess of
Na2S03.7H20, and varyJ.ng amounts of sodJ.um
sulfate, added either as anhydrous or
hydrated form. This was placed in a
sealed or well stoppered tube, then
sometJ.mes preheated, sometJ.mes not, and
placed in a thermostat at the desired
temperature, where J.t was rotated for
5-100 hr. Two samples of the solution
were wJ.thdrawn for ana1ysJ.s through a
cotton wool fJ.1ter. One was run into
excess of iodine, which was back-titrated
with thiosulfate to obtain the sulfite
concentratJ.on. The other was treated with
hydrogen peroxide to oxidize sulfite to
sulfate, then heated to dryness and weighed
to fJ.nd the total sulfate. Both measured
samples were weJ.ghed to find the Solutlon
densJ.ty.

21.0

25.0

17.5

0.10

1
!
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COHPONENTS:

Sodium Sulfite

ORIGINAL MEASUREMETS:

1. Sodium sulfite; Na2S03; [7757-83-7]

2. Sod1um sulfate; Na2S04; [7757-82-6]

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

EXPERIMENTAL VALUES (continued):

Lew1s, N.B.; R1vett, A.C.D.

J. Chem. Soc. 1924, 125, 1156-67.

Systems in egu1librium with hydrated solids

S a
E

mass %

(mol/kg)b

SEa

mass %

(mol/kg)b

33.0

37.5

42.5

47.5

25.29
25.33
22.75
21.36
20.10

24.73
24.81
23.54
22.38
21.14
19.94

24.32
24.42
22.88
21. 78
20.42
20.42
19.11
19.23

23.89
24.03
22.56
21.22

2.30
2.44
6.63
8.87

10.95

2.51
2.54
4.63
6.52
8.59

10.70

2.17
2.16
4.72
6.78
9.06
9.03

11.15
11.07

2.46
2.40
4.77
7.14

26.8
(2.905)

26.3
(2.831)

25.7
(2.744)

25.25
(2.680)

52.5

57.5

62.5

67.5

23.31
23.31
22.54
21.29
20.13
19.26

22.93
22.58
21.50
18.93

22.02
20.82
20.72
19.52
19.47
18.28
17.94

22.23
21.01
19.93
18.85

2.18
2.24
3.72
5.80
7.73
9.20

2.03
2.69
4.56
9.04

2.95
4.91
5.20
7.52
7.44
9.48

10.16

1.87
4.16
6.27
8.35

24.7
(2.603)

24.1
(2.519)

23.6
(2.451)

23.2
(2.397)

a Values obtained for mass % of Na2S03 were plotted against the values of mass % of

Na2S04' A series of straight-line plots was obtained. For each temperature, the

line was extrapolated to 0.0 mass % of Na2S04' The corresponding solubility of

Na2S03' expressed as mass %, is given here as SE'

The values were found to be in good agreement w1th solub1l1ties measured in the normal

manner.

b Molalities calculated by the comp1ler.

Note: no data on solid phases is given.



COMPONENTS:

Sodium Sulfite

ORIGINAL MEASUREMENTS:

21

1. Sodium sulfite; Na2S03; [7757-83-7]

2. Sodium sulfate; Na2S04; [7757-82-6]

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

VARIABLES:

Three temperatures: 313, 318, 333 K
Concentrations of the components

EXPERIMENTAL VALUES:

Lewis, N.B.; Rivett, A.C.D.

J. Chern. Soc. 1924, 125, 1162-7.

Mary R. Masson

Compos~tlon of egu~librium solutions

Na2S03

mass %

Temperature
1.01
3.90
4.24
9.76

10.92
13.60
15.56
17.78
19.37
20.27
20.79
20.87
21.86
24.17
25.09
25.03
20.99
21.37
21.60
22.47
22.82

30.26
27.84
27.48
22.69
22.02
18.59
16.59
13.66
12.52
10.62
10.35
10.13
9.56
8.05
5.70
4.94
9.25
7.20
5.26
3.96
2.83

Na2S03a

mol/kg

0.117
0.453
0.493
1.146
1.292
1.591
1.819
2.058
2.256
2.327
2.395
2.400
2.529
2.829
2.876
2.836
2.387
2.374
2.343
2.423
2.435

3.100
2.871
2.833
2.365
2.312
1.930
1.721
1.403
1.294
1.082
1.058
1.034
0.981
0.836
0.580
0.497
0.934
0.710
0.506
0.379
0.268

Solidb

phase

A
A
A
A

A + B
B
B
B
B
C
C
C
C
D
D
D
E
E
E
E
E

(continued on next page)

AUXI l.lARY INFORHATION

Mt. THOll AI'PARATlIS/PR()('~ IJURr.:

For satisfactory results in this system it
was necessary to form the solids from
homogeneous solutions. In pract~ce, this
meant that water had to be evaporated from
unsaturated solutions by gentle bo~ling

under reduced pressure. The solutions were
contained in stoppered tubes with side-arms
for the attachment of pressure tubing. The
tubes were rocked in a thermostat. Only a
small amount of solid was allowed to form,
because its composition would be expected to
change continuously.

Sulflte was determined by reaction with
excess of iodine and titration of the excess
with thiosulfate. Total sulfate was
determined after oxidation wlth hydrogen
peroxide by weighing as sodium sulfate.

~lJlIRl.~. ANll PURITY m ~lA'I~RI'\LS;

~.STIMATI:.D FRROR:

Temperature: ±0.2°C
Analyses: about ±0.5%

IU.H.RENCES:
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cmlPONr.NTS:

Sodium Sulfite

ORIGINAL MEASUREMENTS:

1. Sod~um sulf~te: Na2S03: [7757-83-7]

2. Sod~um sulfate; Na2S04; [7757-82-6]

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

EXPERIMENTAL VALUES (continued):

Lew~s, N.B.; R~vett, A.C.D.

J. Chern. Soc. 1924, 125, 1162-7.

Na2S03
mass %

Temperature = 45°C

2.01
7.56
7.51
9.62

12.93
15.05
17.47
19.85
22.36
20.52
22.33
23.81
24.72
25.52
24.10
24.75
26.35
28.06
28.19
26.36
21.33
22.71
23.48
23.91
23.82
24.61
24.64
25.16
25.89
26.53

Temperature = 40°C

1.03
3.73
6.43
8.99

12.83
13.01
12.61
14.54
16.76
17.85
19.53
20.74
24.49
25.38
18.07
20.01
22.33
22.63
22.76
25.06
27.46
27.60
28.63
25.58
26.08

30.16
25.58
25.57
24.05
20.66
18.68
15.81
13.87
10.60
12.01
9.92
8.87
7.84
7.61
8.59
7.28
3.86
2.90
2.29
2.56

10.43
7.78
7.11
5.88
5.96
3.79
3.85
3.11
2.29
1. 79

31.6
29.3
26.8
24.5
21.5
21.2
21.6
20.03
17.30
16.09
14.23
12.71
9.92
8.41

16.78
14.30
11.49
11.34
10.80
8.25
7.09
7.02
6.75
7.73
5.88

0.235
0.897
0.890
1.151
1.545
1.802
2.077
2.376
2.646
2.413
2.615
2.806
2.908
3.028
2.841
2.889
2.996
3.225
3.217
2.942
2.480
2.592
2.684
2.702
2.691
2.727
2.734
2.783
2.860
2.937

0.121
0.442
0.764
1.072
1.550
1.569
1. 521
1.763
2.017
2.144
2.339
2.473
2.962
3.041
2.201
2.417
2.677
2.719
2.718
2.981
3.329
3.349
3.515
3.043
3.041

3.130
2.694
2.690
2.553
2.190
1.984
1.668
1.473
1.113
1.253
1.031
0.928
0.818
0.801
0.898
0.754
0.389
0.296
0.232
0.254
1.076
0.788
0.721
0.590
0.598
0.373
0.379
0.305
0.224
0.176

3.302
3.080
2.826
2.593
2.305
2.269
2.311
2.155
1.847
1. 715
1.512
1.345
1.065
0.894
1.813
1.533
1.222
1.209
1.144
0.871
0.763
0.756
0.735
0.816
0.608

Solidb

phase

A
A
A
A
B
B
B
B
U
C
C
C
C
C

C + D
D
D
D
D
U
E
E
E
E
E
E
E
E
E
E

A
A
A
A
A

A + B
B metastable

B
B
B
B
B
B
B
C
C
C
C
C
C
?

?

?
D
D



COHPONEI-<TS:

Sodium Sulfite

ORIGINAL MEASUREMENTS:

23

1. Sodium su1f1te; Na2S03: [7757-83-7]

2. Sod1um sulfate; Na2S04: [7757-82-6]

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

EXPERIMENTAL VALUES (cont1nued):

Lewis, N.B.; Rivett, A.C.D.

J. Chern. Soc. 1924, 125, 1162-7.

Na2S03 Na2S04 Na2S03a Na2S04a Solidb

mass % mass % mol/kg mol/kg phase

Temperature 40°C

27.52 4.79 3.226 0.498 D
23.62 8.07 2.743 0.832 E
23.80 6.90 2.725 0.701 E
24.89 5.24 2.826 0.528 E
26.47 2.67 2.964 0.265 E
27.61 0.87 3.063 0.086 E

a Mo1a11ties calculated by the compiler.

b So11ds A, B, C, D and E are series of mixed crystals corresponding to the f1ve
solut10n curves noted by these authors. U sign1fies an unstable solid. Several
metastable systems were observed.
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COMPONENTS:

Sodium Sulfite

ORIGINAL MEASUREMENTS:

1. Sodium sulf~te; Na2S03; [7757-83-7]

2. Sod~um sulfate; Na2S04; [7757-82-6]

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

VARIABLES:

Concentrat~ons of the components
Four temperatures: 273 311 K

EXPERIMENTAL VALUES:

Stable system at 25°C

Rivett, A.C.D.; Lewis, N.B.

Rec. Trav. Chern. Pays-Bas 1923, 42,
954-63.

PREPARED BY:

Mary R. Masson

Metastable system at 25°C

21.61
19.44
18.27
16.81
16.77
16.81
16.81
16.80
16.85
14.61
11.39
9.22
6.59
4.11
2.53

4.14
8.97

11.05
14.49
14.50
14.54
14.54
14.55
14.52
15.25
16.43
17.31
18.11
19.66
20.4

2.309
2.154
2.051
1.941
1.936
1.943
1.943
1.942
1.948
1.653
1.252
0.996
0.694
0.428
0.260

0.393
0.882
1.101
1.485
1.485
1.491
1.491
1.492
1.490
1. 531
1.603
1.659
1.693
1.816
1.864

27.29
26.57
25.45
26.32
23.40
21.88
20.35
18.52
18.34
16.94
15.43
14.39

1.69
3.99
6.75
7.47

10.93
12.34
13.82
16.18
16.32
17.82
19.12
20.51

3.049
3.036
3.010
3.154
2.827
2.639
2.453
2.250
2.227
2.060
1.870
1. 754

0.168
0.405
0.703
0.794
1.172
1.321
1.478
1. 744
1.758
1.923
2.057
2.218

(continued on next page)

AtiXI L1ARY INFORHATION

M!-.THOll APPARATUS/PRO( ~ /lURE:

M~xtures of solids were equilibrated w~th

water ~n closed tubes maintained at constant
temp. Two samples of the solution phase
were drawn off through cotton wool, and
analysed for sulf~te, by react~on w~th

excess of standard iod~ne and back-t~tration

of the excess with standard th~osulfate, and
for su1f~te + sulfate, by oxid~zing sulfite
to sulfate with hydrogen peroxide, then
evaporating all to dryness and weighing to
obtain total sulfate. The density of the
solut~on was also measured. The moist
sol~ds were sim~larly analysed.

SOliRer AND !'URI n or ~L\'II RI ALS:

Commercial "pure" samples of Na2S03.7H20
and Na2S04.10H20 were used. The mixtures
prepared were heated to about 80°C; the
undissolved hydrated crystals broke down
to a f~ne white anhydrous powder.

~.STIMATl:.D I RROR:
Temperature: ±0.02°C, except at O.l°C,
where ~t was +O.l°C
Analyses: about ±0.5%

R!'.H.R~ NC~.S:
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COHPONENTS: ORIGINAL MEASUREMENTS:

1. Sod1um sulhte; Na2S03; [7757-83-7] RHett, A.C.D.; Lew1s, N.B.

2. Sodium sulfate; Na2S04; [7757-82-61 Rec. Trav. Chern. Pays-Bas 1923, 42,
954-63.

3. Water; H2O; [7732-18-5 ]

EXPERIMENTAL VALUES: (contlnued):

Stable system at 37.5°C Metastuble system at 17.5°C

Na2S03 Na2S04 Na2S03a Na2S04a Na2S03 Na2S04 Na2S03a Na2S04a

mass % mass % mol/kg mol/kg mass % nldSS % mol/kg mol/kg

27.51 1.80 3.088 0.179 18.87 1.82 1.888 0.162
26.15 3.35 2.943 0.335 18.04 3.79 1.831 0.341
25.29 4.13 2.843 0.412 17.09 5.97 1.762 0.546
24.81 5.28 2.816 0.532 16.45 7.59 1. 718 0.703
26.32 7.26 3.144 0.770
25.78 7.14 3.049 0.749 16.46 7.66 1.721 0.711
25.06 7.66 2.955 0.802 16.48 7.64 1.723 0.709
25.40 7.76 3.015 0.817 14.78 7.93 1.517 0.722
23.23 10.25 2.771 1.085 11.56 8.54 1.148 0.752
23.06 9.23 2.702 0.960 8.48 9.89 0.824 0.853
21.52 11.61 2.553 1.222 5.99 10.61 0.570 0.896
21.05 12.05 2.496 1.268 2.61 12.15 0.243 1.004
18.13 15.24 2.159 1.610
17.72 15.43 2.103 1.625
16.47 17.26 1.972 1.834 System at O.l°C
12.87 20.60 1.535 2.180
8.90 25.16 1.071 2.686 11.59 1.11 1.053 0.090

14.47 20.10 1.755 2.163 11.34 1. 76 1.035 0.143
11.30 22.63 1.357 2.411 11. 37 1.77 1.039 0.143
9.04 24.66 1.082 2.619 11.37 1. 79 1.039 0.145
6.13 27.34 0.731 2.893 8.56 1.95 0.759 0.153
4.78 28.36 0.567 2.986 5.93 2.42 0.513 0.186
2.57 30.07 0.303 3.143 3.07 3.11 0.260 0.233

a Molal1ties calculated by the compiler.

The extrapolated values for the solubil1ty of sodium sulfite 1n water are:
O.l°C - 12.0 mass % 17.5°C - 19.8 mass % 25°C - 23.75 mass %

The authors conclude as follows:
At 0.1, 17.5 and 25°C the stable systems show two series of m1xed crystals (w1th
correspond1ng Solut1ons curves), one being between the heptahydrates and the other being
between the decahydrates of sod1um sulfite and sodium sulfate.

At 25°C there 1S also a metastable system in which there is extensive m1xed crystal
format1on between the anhydrous salts.

At 37.5°C there are three series of mixed crystals formed between the anhydrous salts.

(continued on next page)
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LmlP(1N~ ~TS:

Sodium Sulfite

ORIGINAL MEASUREMENTS:

1. Sod~um sulf~te; Na2S03; [7757-83-7]

2. Sod~um sulfate; Na2S04; [7757-82-6]

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

EXPERIMENTAL VALUES (contJnued):

Rivett, A.C.D.; Lewis, N.B.

Rec. Trav. Chern. Pays-Bas 1923, 42,
954-63.



COMPONENTS:

Sodium Sulfite

ORIGINAL MEASUREMENTS:
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1. Sodium sulfite; Na2S03; [7757-83-5]

2. Sod~um sulfate; Na2S04; [7757-82-6]

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

VARIABLES:

S~x temperatures: 273 - 288 K
Concentrat~ons of the components

EXPERIMENTAL VALUES:
Composition of equilibrium solutions
Na2S04 Na2S03 Na2S04U Na2S03a

mass % mass % mol/kg mol/kg

,
Palkina, N.A.

Tr. Vornezh. Cos. Univ. 1950, 17, 61-88.

PREPARED BY:

Mary R. Masson

Solidb

phase

Temperature
4.22
2.6
2.35
1.8
1.7
0.0

Temperature
5.9
4.89
4.0
2.9
2.7
2.19
0.0

Temperature
8.25
7.35
6.2
5.0
4.4
4.3
3.5
2.12
0.0

0.0
4.87
6.0
9.83

11.3
11.9

0.0
2.1
4.75
9.71

12.4
12.5
13.8

0.0
2.0

4.69
9.5

13.0
14.15
14.47
15.0
15.8

0.310
0.198
0.181
0.143
0.138
O.

0.441
0.370
0.309
0.234
0.224
0.181
O.

0.633
0.571
0.490
0.412
0.375
0.371
0.300
0.180
O.

O.
0.418
0.519
0.883
1.031
1.072

O.
0.179
0.413
0.882
1.159
1.163
1.270

O.
0.175
0.418
0.882
1.249
1.377
1.400
1.436
1.489

A
A
A

*

A
A
A

*
B

A
A
A
A

*
B
B

(continued on next page)

AUXILIARY INFOR}IATION

METHOD/APPARATUS/PROCEDURE:
A polythermal procedure was used, based on
the following systems:

I (5% Na2S03 + 95% water) + NaZS04

II (10% Na2S03 + 90% water) + Na2S04

III (15% Na2S03 + 85% water) + Na2S04

IV (2.5% Na2S04 + 97.5% water) + Na2S03

V (5%Na2S04 + 95% water) + NaZS03

VI (7.5% Na2S04 + 92.5% water)+ Na2S03

SOURCE AND PURITY OF MATERIALS:

~STIMATED I.RROR:

No estimates possible.

RU'ERENCI:.S:
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COHPON!:.I.TS:

Sodium Sulfite

ORIGINAL MEASUREMENTS:

1. Sodlum sulfite; Na2S03; [7757-83-5]

2. Sodium sulfate; Na2S04; [7757-82-6]

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

EXPERIMENTAL VALUES (contlnued):

Composltlon of egulilbrium Solutlons
Na2S04 Na2S03 Na2S04a Na2S03a

mass % mass % mol/kg mol/kg

Palkina, N.A.

Tr. Vornezh. Gos. Unlv. 1950, 17, 61-88.

Sol1db

phase

Temperature
11.6
9.2
7.6
6.52
6.5
6.2
4.17
2.06
0.0

Temperature
16.2
13.6
12.0
10.5
9.4
6.13
4.03
2.0
0.0

Temperature
21.9
19.6
17 .8
16.0
14.3
5.87
3.96
1.94
0.0

0.0
4.54
9.24

13.1
14.12
15.5
16.5
17.5
18.2

0.0
4.32
8.8

13.42
16.8
18.3
19.1
19.9
20.8

0.0
4.02
8.22

12.6
17.0
20.8
21.7
22.5
23.5

0.924
0.751
0.643
0.571
0.576
0.557
0.370
0.180
O.

1.361
1.167
1.067
0.972
0.897
0.571
0.369
0.180
O.

1.974
1.807
1.694
1.578
1.465
0.564
0.375
0.181
O.

O.
0.418
0.882
1.293
1.411
1.571
1.650
1.726
1.765

O.
0.418
0.882
1.400
1.806
1.921
1. 971
2.022
2.084

O.
0.418
0.882
1.400
1.963
2.250
2.316
2.363
2.437

A
A
A
A

*
B
B

A
A
A

*
B
B
B

A
A
A

*
A
A
A

a Molalties calculated by the compiler.

b Solid phases: A - "Solid solution of Na2S04.10H20 and Na2S03.10H20",

B - "Solid solution of Na2S04.7H20 and Na2S03.7H20".

* - A + B, liquid compositlon determined graphically.



COMPONENTS:

Sodium Sulfite

ORIGINAL MEASUREMENTS:
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1. Sodlum sulfite; Na2S03; [7757-83-7]

2. Sodlum sulfate; Na2S04; [7757-82-6]

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

VARIABLES:

One temperature: 273 K
Concentratl0ns of the components.

EXPERIMENTAL VALUES:

Sotova, N.N.; Kuznetsova, A.G.;
Torocheshnlkov, N.S.
Zh. Prik1ad. Khim. 1978, 51, 779-84;*Russ.
J. App1. Chem. (Eng. Trans1.) 1978, 51,
760-4; also Sotova, N.N.; Kuznetsova,
A.G.; Torocheshnlkov, N.S.; Kononova,
I.V.; *Mezhvuz. Sb. A1taisk. Po1itekhn.
In-t. 1976, 2(57), 150-5; also*Flz.-Khim.
Osn. Tekhnol. Pererab. Khim. Syr'ya 1976,
2 150-5.
PREPARED BY:

Mary R. i1asson

Composition of eguillbrium solutl0ns at O°C

Na2S04 Na2S03 Na2S04a Na2S03a Sol1db

mass % mass % mol/kg mol/kg phase

4.50 0.0 0.332 0. A
3.00 3.62 0.226 0.308 A
2.98 5.56 0.229 0.482 A
3.20 6.70 0.250 0.590 A
2.19 7.56 0.171 0.665 A
1.85 11.06 0.150 1.008 A
1.60 12.03 0.130 1.105 A + B
1.60 11.85 0.130 1.086 A + B
0.64 12.34 0.052 1.125 B
0.11 12.29 0.009 1.113 B
0.0 12.30 0. 1.113 B

a Molallty calculated by the complIer.

b Solid phases: A - Na2S04.10H20, B - Na2S03.7H20

AUXILIARY INFORHATIOr-.

MI:.TIIOll AI'PARATUS/PROCUJlIRE:

The lsothermal method was used.
~-Phenylenedlaminewas used as anti-oxidant.

Sulfite was determined 10dometrically,
and sodium sulfate was weighed to obtaln
total sulfate after a peroxide oxidation.

SOllRl'l ANIl I'I'RITY lH ~IAll RIALS;

Sodlum sulfate was of analytical grade,
and sodlum sulfite was of hlgh-purity
grade.

~SlIMAn.U ~RROR:

Temperature: ±0.2 K
Analyses: no estimate glven.

RH'I R~,NU.S;
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COMPONENTS:

Sodium Sulfite

ORIGINAL MEASUREMENTS:

1. Sodium sulfite; NaZS03; [7757-83-7]

2. Sodium sulfate; NaZS04; [7757-8Z-6]

3. Water; HZO; [773Z-18-5]

VARIABLES:

One temperature: 373 K
Concentrations of the components.

EXPERIMENTAL VALUES:

Sotova, N.N.; Torocheshnikov, N.S.;
Kuznetsova, A.G.; Sokolova, E.I.

Khimiya i Tekhnol. Mineral'n. SoleI 1

GalurgIchesk. Pr.-v. Varnau] 197R, ,9-65.

PREPARED BY:

Mary R. Masson

Composition of equilibrium solutions at 100°C

NaZS04 NaZS03 Na ZS04a Na2S03a Sohdb

mass % mass % mol/kg mol/kg phase

21.2 0. Z.135 A
3.2 19.9 0.Z93 2.053 A
2.79 19.16 0.Z52 1.948 A + D

13.5 14.8 1.326 1.638 D
15.2 13.7 1.505 1.529 D
18.4 11.5 1.848 1.302 D
19.2 11.2 1.942 1.277 D
22.0 8.8 2.238 1.009 D
25.4 5.6 2.592 0.644 D
27.45 4.55 2.842 0.531 D

27.5 4.9 2.864 0.575 C
29.6 2.960 O. C

a Molalities calculated by the compiler.

b Solid phases:

METHOLl APPARATUS/PROCHlURt.:

An isothermal method was used.

AUXILIARY INFORHATION

~lllIIH.1. AND PURITY m ~L\'ll' RI ALS;

I·ST/MAH.D rRROR:

No estimates possible.

RI-.FLRENn.S;



COMPONENTS:

Sodium Sulfite

ORIGINAL MEASUREMENTS:
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1. Sodlum sulfite; Na2S03; [7757-83-7]

2. Sodlum sulfate; Na2S04; [7757-82-6]

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

VARIABLES:

One temperature: 333 K
Concentratl0ns of the components.

EXPERIMENTAL VALUES:

Sotova, N.N.; Toroheshnlkov, N.S.;
Kuznetsova, A.G.; Poroshkova, M.A.

Khimiya 1 Tekhnol. Hlneral'n. Solei 1

Galurglchesk. Pr.-v, Varnaul 1978, 59-65.

PREPARED BY:

Mary R. Masson

Composition of egulllbrlum Solutl0ns at 60°C

Na2S04 Na2S03 Na2S04a Na2S03a Sohdb

mass % mass % mol/kg mol/kg phase

31.5 0.0 3.237 O. C

30.0 2.2 3.115 0.257 C

27.7 3.9 2.851 0.452 C

26.0 7.2 2.740 0.855 C

25.6 8.7 2.743 1.051 D

24.2 9.2 2.558 1.096 D

24.0 10.0 2.568 1.230 D

18.0 13.6 1.853 1.578 D

9.4 18.5 0.918 2.036 D

7.5 21.2 0.741 2.359 D

3.9 22.3 0.372 2.397 A

3.4 22.4 0.323 2.395 A

0.0 23.3 O. 2.410 A

a Molalities calculated by the compiler.

b Solid phases: D - solid Solutlon of sodlum sulflte and

sodium sulfate

METHOD AI'PARATliS/PRorU)UH~.:

The lsothermal method was used.

AUXIllAHY INF()HNAllO~

~ (Ill I< (I AN Il 1'1 HI TY 01 NA I ~ H[ ALS :

1,5 l'lMAn [) I HROR:

Temperature: ±0.1 K
Analyses: no estimates posslble.

HI Fr,IUNI ~S.
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COMPONENTS:

Sodium Sulfite

ORIGINAL MEASUREMENTS:

1. Sod~um sulfite; Na2S03; [7757-83-7]

2. Sod~um sulfate; Na2S04; [7757-82-6]

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

VARIABLES:

Temperature: 296 - 353 K
Concentrat~ons of the components.

EXPERIMENTAL VALUES:

Wohler, L.; Dierksen, J.

Z. Angew. Chem. 1926, 39, 33-36.

I'RLI'ARED BY:

Mary R. Masson

Composition of saturated solutions

Na2S04 Na2S03 Na2S04a

tl"C mass % mass % mol/kg

23 9.55 15.25 0.894
40 18.48 16.26 1.994
60 14.21 16.59 1.446
80 14.95 15.15 1.506

a Mola1~ties calculated by the comp~ler.

AllXll.IAHY INFoHNATlON

1.609
1.977
1.902
1.720

METHOD APPARATUS /PROU IllJHF:

Su1f~te was determ~ned ~odometr~cally.

Sulfate was determined by difference after
ox~dat~on to sod~um sulfate with hydrogen
perox~de.

~llUHU. ANIl I'IIHI ry OF NAil HIALS.

I'S I 1MIl n lJ I HRllR:

No est~mates possible.

HI ~ 1 HI' N( F.S.



COMPONENTS:

Sodium Sulfite

ORIGINAL MEASUREMENTS:
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1. Sodl.um sulfite; Na2S03; [7757-83-7]

2. Sodium sulfate; Na2S04; [7757-82-6 ]

3. Water; H,n; [7732-18-5]

VARIABLES:

Temperature: 288 K
Compositl.on

EXPERIMENTAL VALUES:

Kuznetsova, A.G.; Sedova, V.A.

VINITI Deposited Document 1981, 5710-81.

PRI' PARED BY:

Mary R. Masson

Composition of saturated solutions

Na2S03 Na2S04 Na2S03a Na2S04a Solidb

mass % mass % mol/kg mol/kg phase

0.50 13.50 0.046 1.105 A
2.68 13.42 0.253 1.126 A
3.32 13.11 0.315 1.104 A

5.65 12.67 0.549 1.092 A

11.62 12.07 1.208 1.114 A + B

12.79 10.13 1.316 0.925 B

12.83 8.00 1.286 0.711 B

14.33 5.07 1.411 0.443 B

15.27 5.18 1.523 0.458 B

15.23 2.18 1.463 0.186 B

a Molall.ties calculated by the compiler.

b So1l.d phases: B - soll.d solutl.on

AlJ>.ll.l ARY I NFORMATIOI>

METHOD A1'I'ARArlJS/PR()I:~ J)UR~:

Isothermal method.
::'llllRU AND I'['RI TV ll~ HAH RIALS:

~S'lIMTW I RRllR:

No estimates possible.

RLH RENU.S:
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COMPONENTS:

Sodium Sulfite

ORIGINAL MEASUREMENTS:

1. Sodlum sulflte; Na2S03; [7757-83-7]

2. Sodlum chlorlde; NaCl; [7647-14-5]

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

VARIABLES:

Concentratlons of the components
Temperature: 273 - 373 K

Kobe, K.A.; Hellwig, K.C.

Ind. Eng. Chern. 1955, 47, 1116-21.

PREPARED BY:

Mary R. Masson

EXPERIMENTAL VALUES: Composltion of saturated solutions
t;oC NaCl NaCl NaCl Na2S03 Na2S03 Na2S03 Solidc

mass % g/100g mol/kg mass % g/100g mol/kg phase
water water

0.0 O. 0.0 O. 11.70 13.3 1.051 A
6.21 7.23 1.236 7.85 9.13 0.725 A

18.10 23.2 3.969 3.87 4.96 0.393 A
24.44 33.6 5.750 2.83 3.89 0.309 A + C
26.20 35.5 6.075 O. 0.0 O. C

25.0 O. 0.0 O. 23.49 30.7 2.436 A
2.79 3.65 0.624 20.67 27.0 2.143 A
6.65 8.79 1.504 17.70 23.4 1.856 A

11.31 14.2 2.629 15.08 20.2 1.625 A
12.48 16.9 2.891 13.66 18.5 1.467 A
15.65 21.6 3.695 11.88 16.4 1.301 A
18.90 26.8 4.586 10.58 15.0 1.190 A
19.34 28.1 4.809 11.84 17.2 1.365 A + C
20.17 29.2 4.998 10.77 15.6 1.237 A + C
20.43 29.4 5.031 10.08 14.5 1.151 A + C
20.88 29.9 5.117 9.29 13.3 1.056 C
22.26 31.5 5.390 7.07 10.0 0.794 C
22.96 32.3 5.527 5.96 8.39 0.665 C
23.90 33.3 5.699 4.34 6.05 0.480 C
24.46 33.9 5.800 3.38 4.68 0.372 C
25.10 34.6 5.921 2.36 3.25 0.258 C
25.70 35.2 6.018 1.23 1.74 0.134 C
26.47 36.0 6.160 O. 0.0 O. C

(continued on next page)

AUXILIARY INFORMATION

Mr,THO[) Al'l'ARA1US/PRonnURE:

Sollds were equillbrated wlth water ln
sealed boroslilcate-giass tubes for up to 20
days.

Solutlon was removed from the tube for
analysls, under nitrogen. Separate
allquots were measured and weighed, then
analysed for sulfite and chlorlde. Sulfite
was determlned by reactlon with excess of
lodlne and back-titratlon with sodium
thlosulfate, and chloride was determined
mercurlmetrically, after oxidation of
sulfite to sulfate wlth hydrogen peroxide to
prevent lt from lnterfering (1).

SOllRn, AND !'URI TY OF ~L\'I FRI ALS:

Sodium sulfite was obtained from J.T.Baker
Chemical Co., and was found to assay at
100.1%. Sodium chloride from the same
source assayed at 99.8%. Dlssolved
oxygen was removed from distilled water by
boiling under reduced pressure at 60-65°C
for 1 hr. This water was stored under
nitrogen and used within 5 hr.

~STlMATED ~RROR:

No estimates possible.

Rt.H.RENCES:
1. Domask, W.G.; Kobe, K.A. Anal. Chern.

1952, 24, 989.
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Sodium Sulfite

ORIGINAL MEASUREMENTS:
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1. Sodium sulfite; Na2S03; [7757-83-7]

2. Sod1um chloride; NaC1; [7647-14-5)

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

EXPERIMENTAL VALUES (continued):

Kobe, K.A.; Hellwig, K.C.

Ind. Eng. Chern. 1955, 47, 1116-21.

40.0

60.0

80.0

100.0

NaC1a

mass %

O.
5.00
9.82

15.49
23.14
24.02
25.20
26.74

O.
10.29
15.76
25.16
25.61
26.09
27.11

O.
10.26
20.47
26.08
26.77
27.59

O.
10.64
20.76
26.96
26.88
28.21

NaC1 b

g/100g
water
0.0
6.71

13.2
20.9
32.6
33.6
34.8
36.5

0.0
13.4
20.8
35.1
35.6
36.1
37.2

0.0
13.2
27.3
36.5
37.2
38.1

0.0
13.5
27.6
38.0

. 38.9
39.3

NaC1a

mol/kg

O.
1.149
2.258
3.576
5.577
5.751
5.955
6.246

O.
2.292
3.560
6.005
6.091
6.178
6.364

O.
2.258
4.672
6.244
6.364
6.520

20.82
10.56
4.04
2.08
0.44
O.

26.25
20.55
15.77
10.38
5.86
4.51
2.39
O.

23.78
12.90
8.48
3.14
2.44
1.65
O.

21.87
11.98
4.56
2.45
1.25
O.

O.
2.310
4.724
6.501
6.329
6.724

Na2S03b

g/100g
water
35.6
27.6
21.2
14.0
8.26
6.31
3.30
0.0

31.2
16.8
11.2
4.38
3.39
2.28
0.0

28.0
15.4
6.08
3.43
1. 74
0.0

26.3
13.4
5.37
2.93
0.61
0.0

2.824
2.190
1.681
1.111
0.655
0.501
0.262
O.

2.475
1.332
0.888
0.347
0.269
0.181
O.

2.222
1.222
0.483
0.272
0.138
O.

2.086
1.063
0.426
0.233
0.048
O.

Solidc

phase

B
B
B
B

B + C
B + C

C
C

B
B
B

B + C
C
C
C

B
B
B

B + C
C
C

B
B
B

B + C
C
C

a Mo1a11t1es and mass % values calculated by the compiler.

b Original data.

c Solid phases: A - Na2S03.7H20, B - Na2S03' C - NaC1
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COMPONENTS:

Sodium Sulfite

ORIGINAL MEASUREMENTS:

1. Sodium sulfite; Na2S03; [7757-83-7J

2. Sodium chloride; NaCl; [7647-14-5J

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

VARIABLES:

Two temperatures: 293 and 333 K
Concentrat1ons of the components

Labash, J.A.; Lusby, G.R.

Can. J. Chern. 1955, 33, 774-86

PRI,PARED BY:

Mary R. Masson

EXPERIMENTAL VALUES:
NaCl Na2S03

mass % mass %

Composit1on
Na2S04
mass %

NaCl Na2S03

mol/kg mol/kg

bNa2S04
mol/kg

Solidb

phase

6.339 O. O.
6.121 0.208 0.029
6.003 0.337 0.016
4.345 0.639 0.088
3.171 1.003 0.065
2.887 1.117 0.098
2.687 1. 221 0.227
2.424 1.164 0.097
1.732 1.680 0.192
1.011 1.991 0.123
0.688 2.345 0.097
0.292 2.363 0.061
O. 2.372 0.062

(continued on next page)

AUXI 1.1 ARY I NFoRHAT ION

Temperature
26.36
24.22
23.68
21.10
21.19
16.73
16.89
10.27
6.76
0.0

Temperature
27.03
25.77
25.14
18.85
14.03
12.75
11.69
10.88
7.55
4.45
2.98
1.29
0.0

0.0
3.26
4.35
7.41
7.61
9.13
9.20

12.46
14.87
20.58
= 60°C
0.0
1.89
3.04
5.98
9.57

10.64
11.46
11.27
15.80
18.90
21.90
22.50
22.86

0.22
0.21
1.24
1.23
1.14
0.71
1.04
0.86
0.77

0.30
0.16
0.93
0.70
1.05
2.40
1.06
2.04
1.32
1.02
0.65
0.67

6.125
5.732
5.647
5.140
5.182
3.922
3.948
2.305
1.492
O.

O.
0.358
0.481
0.837
0.863
0.992
0.997
1.297
1.522
2.076

O.
0.021
0.021
0.124
0.124
0.110
0.068
0.096
0.078
0.069

A
A

u.d.
u.d.

.d.
B
B
B
B
B

A
A + C?
A + C?

C
C
C
C
C
C
C
C
C

METHOll AJ>PARA111S/PRon,IlUR~.:

Solutions were stirred under nitrogen in a
three-necked flask. A saturated solution
was prepared of one of the single salts, and
portions of the second was added with
stirr1ng in the presence of excess of the
first salt. Addition of the second salt
was continued until the solution composition
became constant. Samples were withdrawn,
after settling, through a pipette plugged
w1th cotton wool. The weighed sample was
diluted to volume in a standard flask.

Sulfite was determined by adding an
aliquot of the freshly diluted solution to
excess of iodine solution, and back­
titrat1ng the excess with thiosulfate.
Total sulfate was determined gravimetrically
as barium sulfate after oxidation with
bromine water, sodium gravimetrically after
conversion of all sodium salts to the
sulfate, and chloride by addition of excess
of silver nitrate, and back-titration with
ammonium thiocyanate.

SOURI L ANIl I'URI TV OF ~L\'l ~ RI ALS:
Sodium sulf1te heptahydrate was prepared
freshly from a saturated solut1on of
anhydrous sodium sulfite by cooling.
Anhydrous sodium sulfite and sod1um
chloride were of analytical grade.

~.STlMATl-.ll ~RROR:

Temperature: ±1 K
Analyses: 0.2% for sulfite and chlor1de,
and 0.4% for sodium arid total sulfate.

~.H.RENn.S:
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1. Sodium sulfite; Na2S03; [7757-83-7]

2. Sodium chloride; NaC1; [7647-14-5]

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

EXPERIMENTAL VALUES (continued):

Labash, J.A.; Lusby, G.R.

Can. J. Chern. 1955, 33, 774-86

COmpOSItIOn of equilIbrIum SolutIons at 6U u C, after equilibration for seven weeks in
rotating bottles.

NaCl Na2S03 Na2S04 NaCla Na2S03a Na2S04a Solidb

mass % mass % mass % mol/kg mol/kg mol/kg phase

25.77 1.89 0.30 6.121 0.208 0.029 A + C?
25.20 1.97 0.62 5.972 0.216 0.060 A + C?
25.25 2.08 0.70 6.003 0.229 0.068 A + C?
25.55 2.54 0.04?? 6.083 0.280 0.004 A + C?

25.14 3.04 0.16 6.003 0.337 0.016 A + C?
25.03 2.93 0.30 5.970 0.324 0.029 A + C?
23.36 2.68 0.56 5.446 0.290 0.054 A + C?
24.72 3.00 0.56 5.898 0.332 0.055 A + C?

a MolalItIes calculated by the compiler.

b Solid phases: A - NaCl, B - Na2S03.7H20, C - Na2S03
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COMPONENTS:

Sodium Sulfite

ORIGINAL MEASUREMENTS:

1. Sodium sulfite; Na2S03; [7757-83-77]

2. Sodium chloride; NaCl; [647-14-5]

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

VARIABLES:

One temperature: 298 K
Concentrations of the components

Durymanova, M.A.; Telepneva, A.E.;
Zagrebina, L.A.

Zh. Neorg. Khlm. 1971, 16, 500-3; Russ.
J. Inorg. Chem. (Eng. Trans1.) 1971, 16,
264-6

PREPARED BY:

Mary R. Masson

EXPERIMENTAL VALUES: Composit1on of equilibrium solutions at 25°C

NaCl Na 2S03 NaCla Na 2S03a Sohd b

mass % mass % mol/kg mol/kg phase
23.5 O. 2.437 A

1.2 21.9 0.267 2.259 A
5.1 18.9 1.148 1.973 A
5.6 18.6 1.264 1.947 A
7.2 17.2 1.630 1.805 A
9.5 15.5 2.167 1.640 A

11.1 14.6 2.556 1.559 A + B
11.5 14.7 2.666 1.580 A + B
12.4 13.7 2.871 1.471 B
15.8 10.9 3.688 1.180 B
17.4 9.5 4.073 1.031 B
17.4 9.1 4.051 0.982 B
18.6 9.2 4.408 1.011 B
19.9 7.5 4.690 0.820 B
21.9 6.4 5.227 0.708 B
22.8 5.7 5.457 0.632 B + C
22.9 5.6 5.480 0.621 B + C
23.0 5.5 5.504 0.610 B + C
23.1 5.5 5.536 0.611 B + C
23.5 4.5 5.585 0.496 C
25.2 1.8 5.907 0.196 C
26.5 6.169 O. C

a Molalities calculated by the compiler.

b Solid phases: A - Na2S03.7H20, B - Na2S03' C - NaCl

AUXILIARY INFORNATlOJI,

MI-, THOll AI' l'AMlUS / PROC~ IlU RE :
The exper1ments were done under 1sothermal
condit10ns 1n an ordinary water thermostat;
7 days were requ1red for equilibr1um to be
reached.

Sodium sulfite was determined
1odometr1cally, and sodium chlor1de by
t1trat10n with mercury n1trate.

The composition of the solids were
determ1ned by Schre1nemakers' method, and by
chem1cal and crystal-opt1cal analyses.

ESTIMATED ERROR:

Temperature: ±0.05 K
Analyses: no est1mate possible.

SOl'R(1. ANIJ I'IIRITY 01 HA'l I HIALS;

Chemically pure grade sodium chloride was
used, and sodium sulfite was prepared by
saturat1ng cp sod1um carbonate w1th 100%
of sulfur d10x1de.
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1.

2.

3.

Sodium sulfite; Na2S03; [7757-83-7]

Sodium pyrosulfite; Ha2S20s;
[7681-57-4]

Water; H20; [7732-18-5]

Sotova, N.N.; Kuznetsova, A.G.;
Torocheshn~kov, N.S.

Zh. Priklad. Khim. 1978, 51, 779-84; J.
Appl. Chem. USSR (Eng. Transl.) 1978, 51,
760-4. --

VARIABLES:
One temperature: 273 K
Concentrations of the components

EXPERIMENTAL VALUES:

PREPARED BY:
Mary R. Masson

Composition of equilibrium solutions at O°C

Na2S03 'NaHS03 ' Na2S20s Na2S03a NaHS03
a Na2S03a Na2S205a Solld b

mass % mass % mass % mol/kg mol/kg mol/kg mol/kg phase

0.0 35.21 32.15 O. 5.222 O. 2.493 A
0.76 35.06 32.03 0.094 5.250 0.090 2.507 A
2.33 33.73 30.81 0.289 5.069 0.276 2.424 A
2.95 33.73 30.81 0.370 5.119 0.353 2.447 A
3.77 32.64 29.82 0.470 4.933 0.450 2.362 A
4.34 32.90 30.05 0.549 5.038 0.525 2.409 A + B
4.71 32.37 29.57 0.594 4.944 0.569 2.367 A + B
4.58 32.66 29.81 0.579 5.001 0.554 2.390 B
4.75 32.88 30.03 0.604 5.066 0.578 2.422 B
6.23 23.30 21.28 0.701 3.177 0.682 1.544 B
8.27 13.66 12.48 0.840 1.681 0.828 0.828 B
8.38 12.21 11.15 0.837 1.478 0.826 0.729 B

12.30 0.0 O. 1.113 O. 1.113 O. B

a Molalities calculated by the compiler.

b Solid phases: A - Na2S20s.6H20, B - Na2S03.7H20

AUXILIARY INFOKNATIOI>

METHOD A1)PARAll1S/PROC~.lJlIKg:

The isothermal method was used.
~-Phenylenediaminewas used as anti-oxidant.

Total sulfite was determined
iodometrically. Bisulfite was titrated
w~th alkali as bisulfate after oxidation
with peroxide. Sodium sulfate was weighed
to obtain total sulfur.

SlllIK( ~ AND .'1 Kll1 (H NA'I ~ KI ,\I.S;

Sod~um pyrosulf~te was of analyt~cal

grade, and sodium sulf~te was of high­
punty grade.

tSTIMAThD I KROR:

Temperature: ~0.2 K
Analyses: no est~mate possible.
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COMPONENTS:

Sodium Sulfite

ORIGINAL MEASUREMENTS:

1. SodIum sulfite; Na2S03; [7757-83-7]

2. SodIum pyrosulhte; Na2S205;
[7681-57-4]

3. Water; H2O; [7732-18-5]

VARIABLES:

One temperature: 373 K
ConcentratIons of the components

EXPERIMENTAL VALUES:

Sotova, N.N.; Torocheshnlkov, N.S.;
Kuznetsova, A.G.; Sokolova , E.1.

KhImIya i Tekhnol. MIneral'n. Solei i
Galurgichesk. Pr.-v, Varnaul 1978, 53-59.

PRFI'ARED BY:

Hary R. Hasson

CompOSItIon of equilibrium solutions at 100°C

'NaHS03 ' Na2S205 Na2S03 Na2S205a Na2S03a Solid b

mass % mass % mass % mol/kg mol/kg phase

- - 21.2 0.0 2.135 A
2.01 1.84 19.4 0.123 1.954 A
2.9 2.65 18.85 0.178 1.905 A
7.5 6.85 17.0 0.473 1. 771 A

30.4 27.77 5.8 2.199 0.693 A
46.61 42.58 1. 71 4.021 0.244 A
50.83 46.43 2.6 4.792 0.405 A + B
50.83 46.43 2.6 4.792 0.405 A + B
49.95 45.63 2.07 4.590 0.314 B
53.8 49.14 - 5.082 O. B

a MolalitIes calculated by the compiler.

b Sol1d phases: A - Na2S03' B - Na2S205

AUXILIARY INFORNAllON

METIIOD AI'I'AIV\IUS/PROI Hll;R~:

An isothermal method was used.

~()1I1{( I ANIl 1'1 RJ 11' 01 flA II RI ,\I.S:

~SIIMAn.O IRHOR:

No estImates possIble.

RI 1'1 K~ Nl ~.S .
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1. Sodium sulfite; Na2S03; [7757-83-7]

2. Sodium pyrosulfite; Na2S205;
[7681-57-4]

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

VARIABLES:

One temperature: 333 K
Concentrations of the components

EXPERIMENTAL VALUES:

Sotova, N.N.; Torocheshn~kov, N.S.;
Kuznetsova, A.G.; Poroshkova, M.A.

KhImiya I Tekhnol. MIneral'n. SoleI I

Galurglchesk. Pr.-v, Varnaul 1978, 59-65.

PREPARED BY:

Mary R. Masson

ComposItion of equilIbrIum solutions at 60°C

Na2S03 Na2S205 Na2S03a Na2S205a Sohdb

mass % mass % mol/kg mol/kg phase

23.3 - 2.410 0. A
21.4 2.6 2.234 0.180 A
13.9 9.7 1.443 0.668 A
12.4 13.5 1.328 0.958 A
8.3 25.0 0.987 1.972 A

?2.3 41.9 0.327 3.950 A + B

2.9 42.7 0.423 4.129 B

0.0 44.5 0. 4.218 B

a Molalities calculated by the compiler.

b Solid phases: A - Na2S03' B - Na2S205

AUXILIAHY INFORHATION

MEffHl!J AI'I'ARAI'nS/PHOnI>LJHI':

The Isothermal method was used.

SST-C

~OIlIH I ANI> 1'1 HI II O~ HA'I r HI A/.S.

r,S l'IMAH.D I RROH:

Temperature: ±O.l K
Analyses: no est~mate poss~ble.

HI- ~ ~.Hr.NC~.S.



42

COMPONENTS:

Sodium Sulfite

ORIGINAL MEASUREMENTS:

1. Sodium sulfite; Na2S03; [ 7757-83-7]

2. Sodium pyrosulfite; Na2S205;
[7681-57-4]

3. Water; H2O; (7732-18-5 ]

VARIABLES:

Four temperatures: 288 - 318 K
Concentrations of the components

Jager, L.; Rejlek, M.; Klimecek, R.;
Machala, J.

Chern. Prdm. 1959, 9, 361-3.

PREPARED BY:

Mary R. Masson

EXPERIMENTAL VALUES:
Compos1t1on of egu1l1brium solutions

Na2S03 Na2S205 Na2S03a Na2S205a Sol1db

mass % mass % mol/kg mol/kg phase

Temperature = 15°C
18.4 1.789 0. A
16.1 4.3 1.605 0.284 A
14.1 9.2 1.459 0.631 A
12.0 14.5 1.295 1.038 A
10.7 20.2 1.229 1.538 A
9.1 26.9 1.128 2.211 A
8.6 29.0 1.093 2.445 A + B
6.5 31.4 0.830 2.660 B

37.9 O. 3.210
Temperature = 25°C
23.2 2.397 0. A
20.9 4.5 2.223 0.317 A
19.5 7.5 2.119 0.540 A
17.9 10.45 1.982 0.767 A
16.0 16.0 1.867 1.238 A
14.0 23.0 1.763 1.920 A
12.2 27.0 1.592 2.336 A + B
11.2 28.6 1.476 2.499 B
5.5 33.8 0.719 2.929 B
3.6 36.4 0.476 3.191 B
2.6 37.1 0.342 3.236 B

39.9 O. 3.492 B
(cont1nued on next page)

f+.!

METHOD APPARATIiS/PRllnIJUR~.:

An isothermal method. The analysis
1nvolved an 10domet1c t1tration, and the
oX1dat10n of HS03- to S042- w1th hydrogen
perox1de. So11d phases were 1dentif1ed by
m1croscopy and X-ray d1ffraction.

SOIlRlL ANIJ PURITY lH ~L\lIRIALS:

Commercial sod1um pyrosulf1te was found to
contain 2.2% of sodium sulf1te. Sodium
sulfite 7-hydrate was recrystallized from
water.

~.STlMAn.U I RROR:

Temperature: ±0.1 K

Analyses: ±2% (authors)

RLH.IU.Nn.S.
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COHPONE~TS: ORIGINAL MEASUREMENTS:

1. Sodium sulfite; Na2S03; [7757-83-7]

2. Sodium pyrosulfite; Na2S205;
[7681-57-4]

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

Jager. L.; Rejlek, M.; Klime~ek. R.;
Machala, J.

Chem. Prdm. 1959. 9, 361-3.

EXPERIMENTAL VALUES (continued):

Composition of egu1librium solutions

Na2S03 Na2S205 Na2S03a Na2S205a Solidb

mass % mass % mol/kg mol/kg phase

Temperature =35°C
28.1 3.101 0. C
25.5 3.5 2.850 0.259 C
22.0 8.7 2.519 0.660 C
16.0 18.9 1.950 1.527 C
13.8 23.7 1.752 1.995 C
11.4 29.3 1.525 2.599 C
10.4 30.7 1.401 2.742 B + C
8.4 33.4 1.145 3.019 B
4.5 37.2 0.612 3.357 B

41.0 O. 3.656 B

Temperature = 45°C
25.8 2.759 O. C
21.5 5.3 2.330 0.381 C
18.7 11.7 2.132 0.884 C
16.9 17.3 2.038 1.383 C
16.0 18.4 1.935 1.475 C
13.0 24.3 1.645 2.039 C
10.6 31.4 1.450 2.848 B + C
6.7 34.1 0.898 3.030 B
3.0 37.5 0.400 3.315 B

42.0 O. 3.809 B

a Molalities calculated by the compiler. H:2
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COMPONENTS:

Sodium Sulfite

ORIGINAL MEASUREMENTS:

1. Sodlum sulfite; Na2S03; [7757-83-7]

2. Sodium pyrosulflte; Na2S205;
[7681-57-4]

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

VARIABLES:

Concentrations of the components
Two temperatures: 298 and 308 K

EXPERIMENTAL VALUES:

Arii, K.

Sci. Rep. Tohoku Imp. Univ. 1932, 21,
783-9: (Orlglna1: Bull. Inst. Phys. and
Chem. Research 1926, 6, 1065-73.)

I'Rr,I'ARED BY:

Mary R. Masson

Composition of eguillbrium Solutlons at 25°C

Na2S03 Na2S205 Na2S03a Na2S205a Sol1db

mass % mass % mol/kg t mol/kg t phase

23.05 - 2.377 0. B
20.98 3.66 2.209 0.255 B
17.70 10.39 1.953 0.760 B
17.01 12.49 1.914 0.932 B
15.67 16.70 1.838 1.299 B
15.06 18.65 1.802 1.480 B
]3.89 21. 91 1. 717 1.795 B
11.83 26.73 ] .528 2.289 B
1].28 29.10 1.501 2.568 B + C
10.87 29.45 1.445 2.596 C
10.46 29.79 1.389 2.623 C
9.63 30.70 1.280 2.706 C
8.33 31. 77 1.103 2.790 C
7.22 32.70 0.953 2.863 C
4.46 35.34 0.588 3.088 C
1. 78 37.93 0.234 3.309 C

- 39.75 O. 3.471 C

(contlnued on next page)

MIX! LI AHY INFOH~lAlION

Mr, THOll AI' PARA TliS / P RO( I 1)[: Hr :

For systems where Na2S03 was the solid
phase, sulfur dloxlde gas of the necessary
amount was added to ZO ml of 25% sodium
hydroxlde, under a hydrogen atmosphere, and
Wl th cool1ng.

For systems where the SOlld was
NaZSZ05' a sUltable amount of sodium
hydroxlde was added to sodium pyrosulflte
sol1d.

The mixtures were stirred for 50-184 hr
until equlllbrlum was reached. Welghed
samples of the solution were analysed for
sulflte by reactlon wlth excess of lodlne
and determlnation of the excess wlth
thlosulfate. The amount of pyrosulflte was
determlned by tltrating the protons released
ln the oxidatlon reactlon with alkali to a
methyl orange end-point.

The solids were analysed slmilarly,
after flltratlon under carbon dioxlde.

;'Ill-Hi I AND 1'[ HIll' PI ~L\'l r HI ALS:

Sodlum pyrosulfite was prepared by
Foerster's method (2).

I" I I~lAnll I HROR:

Temperatures: ±0.01 K
Analyses: no estimate possible.

HlrIHLN(rS

1. Arll, K.SC1. Rep. Tohoku Imp. Univ.
193Z, Z1, 772-8.

2. Foerster, F.: Brosche, A.;
Norberg-Schutz, Chr. Z. Phys. Chem.
1924, la, 435-96.
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1. Sodium sulfite; Na2S03; [7757-83-7] Arli, K.

2. Sodlum pyrosu1flte; Na2S20S; Sci. Rep. Tohoku Imp. Univ. 1932, 21,
- [7681-57-4] 783-9.

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

EXPERIMENTAL VALUES (contlnued):

Compositl0n of eguilibnum solutlons at 35°C

Na2S03 Na2S205 Na2S03a Na2S205a Sol1db

mass % mass % mol/kg mol/kg phase

26.57 2.871 0. A
25.00 2.13 2.722 0.154 A
24.17 3.27 2.643 0.237 A
21.04 8.00 2.352 0.593 A
19.22 11.54 2.202 0.877 A
16.60 16.33 1.964 1. 281 A
14.80 20.40 1.812 1.656 A
11.86 25.84 1. 510 2.182 A
8.86 30.84 1.166 2.690 A
6.77 33.03 0.892 2.886 A
5.99 34.91 0.804 3.107 A + C
5.98 34.73 0.800 3.081 C
4.12 36.48 0.550 3.231 C
3.11 37.42 0.415 3.310 C
1. 74 38.69 0.232 3.417 C
0.00 40.55 O. 3.588 C

a Molalities calculated by the complIer.

b Sol1d phases: A - Na2S03' B - Na2S03.7H20, C - Na2S205

Notes: The author chose to work at 25°C and 35°C because he had found previously (1)
that the transition point between Na2S03.7H20 and Na2S03 was 33.5°C. He concluded from
his results that, when sulfur dl0xlde passes into sodlum hydroxide solutl0n, any solld
that separates wl11 be NaZS03' Na2S03.7H20, or Na2S205' and not any double salt or solld
Solutlon between these salts, at temperatures of 25 and 35°C.
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COMPONENTS:

Sodium Sulfite

ORIGINAL MEASUREMENTS:

1. Sodium sulfite; Na2S03; [7757-83-7] Labash, J.A.; Lusby, G.R.

2. Ammonium sulf~te; (NH ) SO ;
4 2 3[10196-04-0]

Can. J. Chem. 1955, 33, 774-86.

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

VARIABLES:

Two temperatures: 293 and 333 K
Concentrations of the components

EXPERIMENTAL VALUES:

PREPARED BY:

Mary R. Masson

Composition of equilibrium solut~ons at 20°C

Na2S03 (NH4)2S03 (NH4)2S04 Na2S03a (NH4)2S03a (NH4)2S04a Solidb

mass % mass % mass % mol/kg mol/kg mol/kg phase

0.0 37.34 0.49 O. 5.171 0.060 A
4.74 33.52 1.10 0.620 4.760 0.137 A
9.91 30.91 0.62 1.343 0.545 0.080 A

14.79 27.55 1.00 2.071 4.187 0.134 A
14.98 27.43 0.96 2.099 4.171 0.128 A + B
17.26 25.75 1.30 2.459 3.981 0.177 n.d.
17.21 25.70 0.80 2.426 3.931 0.108 C
17.97 20.87 0.88 2.365 2.981 0.110 C
18.65 15.95 0.84 2.292 2.127 0.098 C
19.34 10.44 0.87 2.213 1.296 0.095 C
20.58 - 0.77 (Na) 2.076 O. 0.074 C

(continued on next page)

AUXILIARY INFORHATlON

Mr:THOO AJ'PARATUS /PRon IJl:R~ :

Solut~ons were stirred under nitrogen in a
three-necked flask. Solutions were analysed
often for b~sulfite, formed by loss of
ammon~a, and ammonia gas was then added to
replace that lost. A saturated solution was
prepared of one of the single salts, and
port~ons of the second salt were then added,
w~th stirr~ng, in presence of excess of the
first salt. Add~t~on of the second salt was
continued unt~l the soln composition became
constant. Samples were withdrawn, after
settl~ng, through a pipette plugged with
cotton wool. The weighed sample was diluted
to volume in a standard flask.

Bisulfite was determined by acid-base
titrat~on as bisulfate after oxidation with
neutral hydrogen perox~de. Sulfite was
determ~ned by adding an al~quot of the
freshly diluted soln to excess of iod~ne

solution. The excess was back-titrated with
th~osulfate. Total sulfate was determined
as barium sulfate, ammon~um by (2) and sodium
grav~metrically after conversion of all
sod~um salts to the sulfate.

SOURl I. ANIl PURl TV m ~L\'ll' RI ALS;

(NH4)2S03.H20 was freshly prepared from
ammonia and sulfur d~oxide gases. Sod~um

sulfite heptahydrate was prepared freshly
by cooling a saturated solution of
anhydrous sodium sulf~te. Anhydrous
sodium sulfite was of analytical grade.

~.5'I'lMAn.D r.RROR:

Temperature: to.1 K
Analyses: 0.2% for sulfite, ammonium,
0.4% for sodium and total sulfate.

RI.FI J{ENL~,S.

1. Zil'berman, Y.I.; Ivanov, P.T. Zh.
Priklad. Khim. 1941, 14, 939.

2. Sutton, F. Volu~~c Analysis, 12th
Ed., Blakiston, Philadelph~a, 1935.
Page 75.
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2. Ammonlum sulflte; (NH4) SO ;
2 3[10196-04-0]

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

EXPERIMENTAL VALUES (contlnued):

Labash, J.A.; Lusby, G.R.

Can. J. Chern. 1955, 33, 774-86.

Composition of the equilibrium solutions at 60°C expressed as mass %

Na2S03 (NH4)2S03 Na2S04 NH4HS03 NH3 Sohdb
phase

8.35c 45.08 A + D
7.76 44.7 0.74 0.08 n.d.
7.69 45.0 0.71 0.08 n.d.

Compositions of these solutions expressed as molalitiesa , mol/kg (compiler)

1.42c
1.32
1. 31

8.33
8.24
8.33

0.11
0.11 0.017

0.10

a Molallties calculated by the complIer.

b Solid phases: A - (NH4)2S03.H20,
C - Na2S03.7H20,

c From ref. (l)

B - unknown solid,
D - Na2S03 n.d. - not determined
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COMPONENTS:

Sodium Sulfite

ORIGINAL MEASUREMENTS:

1. SodIum sulfite; Na2S03; [7757-83-7) Zll'berman, Ya.I.; Ivanov, P.T.

2. AmmonIum sulfite; (NH4)2S03; Zh. PrIk1ad. KhIm. 1941, 14, 939-46.
[10196-04-0 )

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

VARIABLES:

Two temperatures: 333 and 358 K
ConcentratIons of the components

EXPERIMENTAL VALUES:

PREPARED BY:

Mary R. Masson

ComposItIon of eguIlibrium SolutIons

S02- NH! Na2S0
1o

(NH4 )2S03 Na2S03a (NH4 )2S03 Solldb
3

mass % mass % mass 0 mass % phase

Temperature = 85°C
- - 22.1 - 2.250 O. A

36.00 14.60 5.52 47.16 0.925 8.581 A
37.43 15.25 5.25 49.40 0.918 9.379 A
41.22 16.95 5.51 54.67 1.098 11.821 A + B

- - - 59.53 O. 12.665 B

Temperature = 60°C
33.92 11.82 12.20 38.11 1.948 6.604 A
35.98 13.00 11.06 45.08 2.000 8.850 A
36.40 13.97 8.35 45.08 1.422 8.335 A + B'

- - (22.0) - 2.237 0.0 (A) (1)

- - - (50.94) 0.0 8.940 (B) (2)

a MolalIties calculated by the compiler.

b Solld phases:

(continued on next page)

AUXILIARY INHlRMATlON

METHOD Al'PARATliS/PR(){ ~lll,R~:

SolutIons were equIlibrated in glass test
tubes fItted wIth spIral stirrers supplied
wIth mercury seals. Freshly made salts
were always used for each fillIng of a test
tube. The antI-oxIdant ~-phenylenediamIne

was added to all solutIons, and the work was
done In an atmosphere of nItrogen, but
experIments stIll had to be repeated often
because of the formatIon of unacceptably
hIgh concentratIons of sulfate.

SulfIte was determIned by reaction wIth
Iodine solution, ammonIum was volatIlized by
reactIon WIth alkali, and collected In acid,
the excess of which was tItrated, sodIum was
weIghed as sodIum sulfate, and total sulfur
as barIum sulfate.

~{)lIR{ I ANIl PURlll 01- MA'l ~ Rl ALS:

Ammonium sulfite was made by saturating
aqueous ammonia with sulfur dioxide, with
cooling and In the presence of
~-phenylenediamIneas antI-OXIdant. The
crystals were fIltered off and washed wIth
alcohol. The product usually contained
0.5 - 1% of sulfate.

The sodIum sulfIte heptahydrate
(reagent grade) contaIned about 1% of
sulfate.

~SlIMAnD ~RROR:

Analyses: 0.2% relative
Temperature: no estImate given (toluene
and mercury thermoregulators)

RI ~ I R~,NC~.S.

1. Landolt III (suppl.), Chap. I.
2. Mellor, J.W. A ComprehensIve Treatise

on Inorganic and TheoretIcal
ChemIstry: Vol. X Longmans, Green &
Co., London, 1930.



COHPONENTS:

Sodium Sulfite

ORIGINAL MEASUREMENTS:

49

1. Sodium sulflte; Na2S03; [7757-83-7] Zil'berman, Ya.I.; Ivanov, P.T.

2. Ammonium sulflte; (NH4) SO ; Zh. Priklad. Khim. 1941, 14, 939-46.
2 3 [10196-04-0]

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

EXPERIMENTAL VALUES (continued):

SST-C·
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COMPONENTS:

Sodium Sulfite

ORIGINAL MEASUREMENTS:

1. Sodium sulfite; Na2S03; [7757-83-5) Palkina, N.A.

2. Sodium thiosulfate; Na2S203; Tr. Vornezh. Gas. Univ. 1950, 17, 61-88.
[7772-04-7)

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

VARIABLES:

Six temperatures: 273 - 298 K
Concentratlons of the components

EXPERIMENTAL VALUES:

PREPARED BY:

Mary R. Masson

Composition of equilibrium solutions

Na2S03

mass %

Na2S03a

mol/kg

Solidb

phase

Temperature = O°C
11.9 0.0 1.072 0.
8.6 9.1 0.829 0.699
6.1 18.78 0.644 1.581
4.9 23.77 0.545 2.108
4.2 26.82 0.483 2.459
3.25 30.97 0.392 2.978
0.81 32.73 0.097 3.115
0.0 33.4 O. 3.172

Temperature = 5°C
13.8 0.0 1.270 O.
9.9 9.0 0.969 0.702
7.4 18.52 0.793 1.581
6.1 23.47 0.687 2.108
5.4 26.48 0.629 2.459
4.1 31.54 0.505 3.100
4.0 32.1 0.497 3.177
0.0 35.2 O. 3.436

A
A
A
A
A

*
B

A
A
A
A
A

*

(continued on next page)

AlJXI Ll ARY INFORNATlON

METHO!) APPARATUS /PROCI:[)UR~.:

A poly thermal procedure was used, based on

the fo11owlng systems:

I (10% Na2S203 + 90% water) + Na2S03

II (20% Na2S203 + 80% water) + Na2S03

III (25% Na2S203 + 75% water) + NaZS03

IV (28% Na2S203 + 72% water) + Na2S03

V (33% Na2S203 + 67% water) + Na2S03

VI (36% Na2S203 + 64% water) + Na2S03

VII (38% Na2S203 + 62% water) + Na2S03

ESTIMATED ERROR:

No estimates posslble.

SOlJRG. AN!) PURl TY OF HAH.RI ALS;
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CONPONENTS: ORIGINAL MEASUREMENTS:

1. Sodium sulfite; Na2S03; [ 7757-83-5] Palkina. N.A.

2. Sodium thl.osulfate; Na2S203; Tr. Vornezh. Gos. Univ. 1950, 17, 61-88.
[ 7772-04-7]

3. Water; 112°; [7732-18-5]

EXPERIMENTAL VALUES (continued):

Composition of egul.librium solutions

Na2S03 Na2S203 Na2S03a Na2S203a Solidb

mass % mass % mol/kg mol/kg phase

Temperature = 10°C
15.8 0.0 1.489 0.
11.7 8.83 1.168 0.703 A
8.9 18.22 0.969 1. 581 A
7.5 23.12 0.858 2.108 A
6.7 26.12 0.791 2.459 A
5.4 31.22 0.676 3.116 A
4.75 33.25 0.608 3.392 *2.5 35.1 0.318 3.558 B
0.0 37.0 0. 3.715

Temperature = 15°C
18.2 0.0 1.765 0.
13.7 8.63 1.399 0.703 A
10.6 17.88 1.176 1.581 A
9.1 22.47 1.055 2.077 A
8.1 25.73 0.971 2.459 A
6.7 30.79 0.850 3.116 A
5.9 33.87 0.777 3.557 A
5.7 34.3 0.754 3.616 *
1.9 37.32 0.248 3.884 B
0.0 39.1 0. 4.061

Temperature = 20°C
20.8 0.0 2.084 O.
16.0 8.4 1.679 0.703 A
12.5 17.5 1.417 1.581 A
10.7 22.32 1.267 2.108 A
9.7 25.28 1.184 2.459 A
8.1 30.32 1.044 3.114 A
7.3 33.37 0.976 3.558 A
6.6 35.2 0.900 3.825 *6.0 35.72 0.817 3.877 B
0.0 41.2 0. 4.432

Temperature = 25°C
23.5 0.0 2.437 0.
18.5 8.15 2.001 0.703 A
14.5 17.1 1.682 1.581 A
12.5 21.47 1.502 2.057 A
11.6 24.75 1.446 2.459 A
9.8 29.76 1.286 3.114 A
8.7 32.86 1.181 3.557 A
8.2 34.88 1.143 3.876 A
7.8 35.8 1.097 4.015 *
0.0 43.5 0. 4.870

a Molalities calculated by the compiler.

b Sohd phases: A - "Soll d solution of Na2S03' 7112° and Na2S203' 5H20"

B - Na2S203.51120

* - A + B, liqul.d composition determined graphically
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COMPONENTS:

Sodium Sulfite

ORIGINAL MEASUREMENTS:

1. Sodium sulfite; NaZS03; [7757-83-7] Mochalov, K.I.; Monina, S.S.

Z. Sodium thiosulfate; NaZSZ03; [777Z-98-7] Uch. Zap. Perm. Univ. 1970, 229, 40-43.

3. Water; HZO; [773Z-18-5)

VARIABLES:

One temperature: Z88 K
Concentratlons of the components

EXPERIMENTAL VALUES:

PREPARED BY:

Mary R. Masson

Compositlon of saturated solutlons

NaZSZ03·5HZO Na ZS03· 7HZO NaZSZ03a NaZS03a b b Solldc
NaZSZ03 NaZS03

mass % mass % mass % mass % mol/kg mol/kg phase

0.0 36.5 0.0 18.Z 0.0 1.765 A
14.4 Z8.0 9.2 14.0 0.758 1.446 A
3Z.4 19.0 ZO.6 9.5 1.864 1.078 A
48.8 13.0 31.1 6.5 3.15Z 0.8Z6 A
55.0 12.5 35.0 6.Z 3.765 0.837 A + B
56.5 8.5 36.0 4.Z 3.808 0.557 B
60.0 4.0 38.Z 2.0 4.040 0.265 B
63.6 0.0 40.5 0.0 4.305 0.0 B

a Values calculated by the compiler.

b Molallties calculated by the complIer.

c Sohd phases: A - NaZS03.7HZO, B - Na2SZ03.5HZO

AllXI LI ARY INFORtlATION

METHOD APPARATUS /PROCUlURE:

An isothermal method.

ESTIMATED ERROR:

No estlmates possible.

SOURer. ANIl PURl TY OF ~IA'I ~.RI ALS:



COMPONENTS:

Sodium Sulfite

ORIGINAL MEASUREMENTS:

53

1. Sod1um sulfite; Na2S03; [77757-83-5] Wohler, L.; Dierksen, J.

2. Sodium thiosulfate; Na2S203; [7772-03-7] Z. Angew. Chem. 1926, 39, 33-36.

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

VARIABLES:

Temperature: 296 - 353 K
Concentrat1ons of the components

EXPERIMENTAL VALUES:

PREPARED BY:

Mary R. Masson

ComposHion of saturated solutions

Na2S203 Na2S03 Na2S203a Na2S03a

t/oC mass % mass % mol/kg mol/kg

23 36.9 5.6 4.059 0.773
40 49.4 1.1 6.312 0.176
60 64.4 0.3 11.539 0.067
80 69.7 0.36 14.724 0.095

a Molalities calculated by the compiler.

AlJXI Ll ARY INFORNATION

METHOD AI'PARATUS/PROCI:.DlJRf.: SOlJRCI:. AND PURITY OF HAHRIALS:

Sulfite and thiosulfate were determ1ned by
titrat10n with iodine, and then with alka11,
to Methyl Orange.

cSTIMAn.D f.RROR:

No estimates possible.

REFERENCES:
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COMPONENTS:

Sodium Sulfite

ORIGINAL MEASUREMENTS:

1. Sodlum sulfite; Na2S03; [7757-83-7)

2. Ethanol; C2H50H; [64-17 - 5)

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

VARIABLES:

Two temperatures: 293 - 323 K
Concentrations of the components

Klebanov, G.S.; Ostapkevich, N.A.

Zh. Neorg. Khim. 1960, 5, 2329-2333;
Russ. J. Inorg. Chern. (Eng. Transl.) 1960,
5, 1128-9.

PREPARED BY:

Mary R. Masson

EXPERIMENTAL VALUES: Composition of equilibrium solutlons

Na2S03 C2H5OH Na2S03a C2H5OHa Solidb

mass % mass % mol/kg mol/kg phase

Temperature = 20°C
20.72 - 2.074 O. A
13.44 7.68 1.352 2.113 A
4.33 25.66 0.491 7.956 A
1.63 36.90 0.210 13.030 A
0.97 41.00 0.133 15.336 A
0.71 45.12 0.104 18.080 A
0.50 48.39 0.078 20.551 A
0.34 51.27 0.056 22.998 A
0.12 58.72 0.023 30.967 A + B
0.10 62.43 0.021 36.165 B
0.08 70.01 0.021 50.807 B
0.02 84.46 0.010 118.125 B

Temperature = 50°C
25.63 - 2.734 0. B
17.44 7.28 1.838 2.099 B
12.01 14.61 1.299 4.322 B
6.48 23.87 0.738 7.439 B
2.45 37.20 0.322 13.380 B
1.46 44.44 0.214 17.830 B
0.57 54.63 0.101 26.469 B
0.29 60.28 0.058 33.184 B
0.22 64.31 0.049 39.355 B
0.02 81.10 0.008 93.240 B

a Molalities calculated by the compiler.

b Solid phases: A - Na2S03.7H20, B-- Na2S03

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

The isothermal method was used; the vessels
were glass test tubes fitted with mercury
seals, at 20°C, and with reflux condensers
at 50°C.

Alcohol was distilled off and
determined iodometrically.

SOURCE AND PURITY OF MATERIALS:

"Chemically pure" salts were used.
Ethanol and water were redistilled twice.

~.STlMATED !',RROR:

Temperature: ±0.1 K
Analyses: no estimate possible.

REFERENCES:



COMPONENTS:

Sodium Sulfite

ORIGINAL MEASUREMENTS:

55

1. Sod1um sulfite; Na2S03; [7757-83-7]

2. Ethanol; C2H5OH; [64-17-5]

3. Water; H2O; [7732-18-5]

VARIABLES:

Temperature: 276 - 310 K
Ethanol concentration

EXPERIMENTAL VALUES:

Solub111ty in water

NavrAtil, J.; Ntvlt, J.

Chern. Pr8rn. 1968, 18, 612-4.

PREPARED BY:

Mary R. Masson

Solubility in 20% aqueous ethanol

Atmos- Na2S03 Na2S03a

t/oC phere mass % mol/kg

12.1 a1r 15.2 1.422
14.9 air 16.6 1.579
19.5 a1r 18.7 1.825
26.5 a1r 22.1 2.251
27.6 a1r 23.0 2.370
29.8 a1r 24.6 2.589
16.1 N2 17.5 1.683
22.5 N2 19.5 1.922
24.2 N2 21.3 2.147
31.2 N2 25.8 2.759

Solubility in 10% aqueous ethanol
8.4 a1r 4.6 0.383

17.6 a1r 8.7 0.756
27.6 a1r 13.8 1.270

Solubihty in 30% aqueous ethanol
7.8 a1r 0.98 0.079

16.0 a1r 1.9 0.154
24.5 a1r 3.7 0.305

a Molalit1es calculated by the compiler.

t/oC

14.4
21.0
24.2
28.5
31.2
37.5
3.1
6.5

12.0
18.8
23.0
28.2
32.5
35.5

Atmos­

phere

4.1
6.2
7.3
9.1

10.7
13.5
1.0
1.9
4.0
5.9
7.5

10.0
11.6
13.1

Na2S03a

mol/kg

0.339
0.524
0.625
0.794
0.951
1.238
0.080
0.154
0.331
0.497
0.643
0.882
1.041
1.196

METHOD APPARATUS/PROCI:l)URE:

An isothermal method.

AUXI LIARY INFORNATION

SOliRer. AND PURl TY OF MAl ~.RI ALS:
Sodium sulfite heptahydrate was obtained
from Lachema, Brno.

r.STlMATED r RROR:

No estimates possible.

REFlRENCES:
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COMPONENTS: ORIGINAL MEASUREMENTS:

1. Sod~um sulf~te; Na2S03; [7757-83-7]

2. Sod~um hydrox~de; NaOH; [1310-73-2]

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

Hammick, D.L.; Curr~e, J.A.

J. Chern. Soc. 1925, 127, 1623-8.

VARIABLES:
Concentrat~ons of the components
Temperature

PREPARED BY:
Mary R. Masson

A
A
A
A
A
A
A
A
A

A + B

B + C
C

A
A
A
A
A

A + B
B
B
B
B

2.135
1.862
1.523
1.195
1.103
1.001
0.974
0.957
0.943
0.927

1.102
0.811
0.481
0.277
0.231
0.234
0.141
0.076
0.044
0.011
0.011
O.

eguil~br~um solut~ons

O.
0.502
1.372
2.604
3.129
3.694
3.900
4.076
4.328
4.545

next page)

O.
0.852
2.622
5.262
7.214
7.819
8.663
9.147
9.345
9.688

10.275
10.461

20°C

NaOH Na2S03 Solid

mol/kg mol/kg phase

0.15°C
- 12.2

3.0 9.0
9.0 5.2

16.9 2.8
21.9 2.21
23.3 2.2
25.4 1.3
26.6 0.7
27.1 0.4
27.9 0.1
29.1 0.1
29.5 -
Temperature =

- 21.2
1.6 18.7
4.4 15.4
8.3 12.0
9.9 11.0

11.6 9.9
12.2 9.6
12.7 9.4
13.4 9.2
14.0 9.0
(contlnued on

NaOH Na2S03

mass % mass %

Temperature =

EXPERIMENTAL VALUES:

Composlt~on of

AUXILIARY INFORHATION

METHOD N'PARATUS/PROClOURE:
M~xtures of the components of approx. known
compos~t~on were made up in resistance-glass
test-tubes, or in a silver vessel (for
[NaOH] - 25%). The vessels were placed in
a thermostat for 24-48 hr, until equilibrium
was reached. The solut~on was separated
from the mo~st solid by filtration, still in
the thermostat. The solutions and the
solids were analysed for sulf~te by
OXIdation w~th hydrogen peroxide,
decompos~t~on of the excess by bo~ling, then
determ~nation of the sulfate formed as
bar~um sulfate. Hydroxide was determined
by t~tration, and water by d~fference.

Schre~nemakers' method was then used to
~dent~fy the solids.

SOURl'l:. AND I'URITY OF ~L\nRIALS;

Sodium sulf~te was prepared by pass~ng

sulfur d~ox~de ~nto a solution of A.R.
sod~um carbonate (BDH), with exclusion of
a~r. The solution was evaporated under
hydrogen unt~l a good crop of crystals was
obta~ned. The washed and dr~ed salt was
tested for sulfate, and rejected ~f any
was found. Carbonate-free sod~um

hydrox~de solutions were prepared (1,2).

~.STIMAn.D ~ RROR:

Analyses: about to.5%
Temperatures: to.1°C, and· t O.05°C at
0.15°C

IU.H.RENCES.

1. Cornog, J. J. Am. Chern. Soc. 1921, 43,
2573.

2. Freeth, F.A. Phil. Trans. A. 1922,
223, 35.
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cmlPONENTS: ORIGINAL M~ASUREMENTS:

1. Sodlum sulfite; Na2S03; [7757-83-7]

2. Sodlum hydroxide; NaOH; [1310-73-2]

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

Hammick, D.L.; Currie, J.A.

J. Chem. Soc. 1925, 127, 1623-8.

EXPERIMENTAL VALUES (contlnued):

B
B
B
B
B
B
B
B
B
B
B
D

A + B
B
B
B
B
B
B
B
D

A
A
A
A
A

A + B
A + B

B
B
B
B
B
B
B
B
B
B
B
D

~O,~....u.......L~"""'l\~~illlU-/.uLt.J.J.L""""'''''''''~INo.OH

B - Na2S03' C - NaOH.4H20,

2.451
2.324
1.958
1.817
1.334
1.360
1.429
1.043
1.037
0.838
0.598
0.301
0.258
0.108
0.056
0.034
0.014
0.001
O.

2.861
2.869
2.457
1.999
1.624
1.144
0.549
0.299
0.066
0.012
0.000
O.

b Sol1d phases:

Compositl0n of eguillbrium solutl0ns
NaOH Na2S03 NaOH Na2S03 Solid

mass % mass % mol/kg mol/kg phase

Temperature = 20°C (contlnued)
13.8 8.6 4.446 0.879
15.5 7.0 5.000 0.717
16.0 6.7 5.175 0.688
20.2 3.5 6.619 0.364
24.9 1.1 8.412 0.118
26.8 1.0 9.280 0.110
36.3 0.1 14.269 0.012
50.1 trace 25.105 0.002
52.2** 27.301 O.
Temperature = 25°C

23.6* O.
0.7 22.5 0.228
2.5 19.3 0.799
5.0 17.7 1.617
9.7 13.0 3.137
9.8 13.2 3.182
9.6 13.8 3.133

12.2 10.2 3.930
12.6 10.1 4.075
14.2 8.2 4.575
17.2 5.8 5.584
20.7 2.9 6.774
20.7 2.5 6.738
25.2 1.0 8.537
28.7 0.5 10.134
29.4 0.3 10.455
42.7 0.1 18.663
43.9 trace 10.567
53.3d - 28.533
Temperature 32°C

26.5c O.
26.4 0.205
23.1 0.771
19.1 1. 682
15.7 2.477
11.2 3.571
5.4 5.282
2.9 6.526
0.6 9.418
0.1 14.207
0.001 26.868

29.825

0.6
2.3
5.1
7.6

11.1
16.5
20.1
27.2
36.2
51.8
54.4d

a Molallties calculated by the compiler.

c Values taken from Lewis, N.B.; Rlvett, A.C.D. J. Chem. Soc. 1924, 125, 1156-67.

d Values taken from Pickerlng, S.U. J. Chem. Soc. 1893, 63, 890.



58 Sodium Sulfite

COMPONENTS: ORIGINAL MEASUREMENTS:

l. Sodium sulflte; Na2S03; [7757-83-7) Teslo, S.P. ; Gulyamov, Yu.M. ;
Odarich, V.F.

2. Sodium 2-naphtholate; NaC lOH7O;
[875-83-2] Vopr. Khim. Khim. Tekhnol. 1979, 55, 92-4.

3. Water; H2O; [7732-18-5]

VARIABLES: PREPARED BY:

Temperature: 313 - 371 K Mary R. Masson
Concentrations of the components

EXPERIMENTAL VALUES:

Composition of saturated solutions

[Sodium 2-naph- [Sodium sulfite] , gil.
tholate], gil. 40°C 50°C 60°C 70°C 80°C 90°C 98°C

54.44 235.62 214.83 200.97 189.88 180.18 177 .41 172.02
98.71 205.13 177.41 167.71 162.16 155.23 151.07 148.30

134.64 185.72 166.32 153.23 149.69 135.83 130.28 128.90
148.90 171. 86 152.46 144.14 138.60 126.12 120.59 117.81
197.42 1J9.75 125.29 111.99 95.36 87.60 84.55 71. 77
259.78 99.79 88.70 76.51 69.85 63.20 56.55 -
32J.55 - - 46.71 45.74 44.54 42.97 -

AUXI LIARY INFORl-L\TlON

METHOD AI'PARATUS/PROCl:nUR~.: SOURCL AND PURITY OF NAn.RIALS:
Isothermal saturation.

l:STlMATl:D l:RROR:

No estimates possible.

REFERENCES.


