
COMPONENTS:

Ammonium Sulfite

ORIGINAL MEASUREMENTS:
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1. Ammonium sulflte; (NH4)2S03;
[10196-04-0]

2. Ammonla; NH3; [7664-41-7]

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

VARIABLES:

Four temperatures: 273 - 333 K
Concentratlons of the components

Terres. E.; Hahn, E.

Das Gas- und Wasserfach 1927, 70, 363-367.

PREPARED BY:

Mary R. Masson

EXPERIMENTAL VALUES: Composltion of egullibrium Solutlons

(NH4)2S03 NH3 (NH4)2S03a NH3
a

mass % mass % mol/kg mol/kg

Temperature = OOC
32.93 0.0 4.227 O.
26.11 3.97 3.215 3.334
24.78 7.52 3.152 6.523
24.34 8.41 3.116 7.343
32.70 8.57 4.794 8.569
40.81 10.26 7.181 12.313
33.08 10.40 5.039 10.805
26.91 10.43 3.698 9.774
34.41 10.93 5.420 11. 742
31.89 12.11 4.903 12.698

102.87? 13.94 - -
26.93 16.80 4.121 17.531
33.47 1/~. 38 5.526 16.192
20.80 17.98 2.925 17.246
32.28 18.08 5.599 21. 387
66.02 18.92 37.746 73.770
71.08 19.02 61.820 112.813
26.70 19.57 4.279 21.387
47.96 20.20 12.970 37.253
43.97 20.40 10.626 33.620
38.09 20.76 7.970 29.624
27.19 21.15 4.532 24.040

(continued on next page)

AllXI LI ARY INFORHATlON

METHOD A1'PARATlIS/PRoOnURF:

To a saturated Solutlon of ammonium sulfite
was added ammonla gas. After separation of
the SOlld, the solution was analysed for NH3
and S02' then the mass % of ammonium sulfite
and the excess amount of ammonia were
calculated.

SOURC<. AND PURITY OF ~IAH.R( ALS:

ESTIMATED ~RROR:

Temperature: to.1 K
Analyses: no estimate posslble.

RJ-.H.RJ-.NCIo.S:
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COHPON~.:-'TS : ORIGINAL MEASUREMENTS:

1. Ammonlum sulfite; (NH4)2S03; Terres, E.; Hahn, E.
[10196-04-0]

Das Gas- und Wasserfach 1927, 70, 363-367.
2. Ammonla; NH3; [7664-41-7]

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

EXPERIMENTAL VALUES (contlnued):

(NH4)2S03 NH3 (NH4)2S03a NH3
a

mass % mass % mol/kg mol/kg

Temperature = 20°C
36.60 0.0 4.971 O.
36.49 0.52 4.988 0.485
32.09 2.59 4.230 2.328
30.28 4.94 4.025 4.478
29.84 5.65 3.983 5.143
32.14 8.21 4.644 8.085
33.19 8.43 4.895 8.479
30.15 8.69 4.245 8.343
30.37 8.77 4.297 8.462
33.38 8.98 4.986 9.148
38.90 9.07 6.437 10.236
34.37 9.20 5.244 9.573
38.92 9.35 6.478 10.613
36.26 10.57 5.872 11.673
34.26 12.86 5.578 14.280
36.63 13.07 6.270 15.258
56.55 14.71 16.942 30.055
32.18 14.98 5.244 16.647
32.36 16.54 5.453 19.006
34.00 17.24 6.004 20.762
38.00 17.39 7.334 22.890
54.70 17.47 16.924 36.961
43.28 18.09 9.647 27.498
46.05 18.15 11.076 29.770
72.71 18.18 68.722 117.182
66.10 18.59 37.174 71.300
64.93 19.09 34.985 70.148
Temperature = 40°C
42.50 1.05 6.483 1.092
40.01 2.28 5.969 2.320
37.24 4.92 5.544 4.995
37.70 5.74 5.739 5.959
36.00 6.27 5.369 6.378
32.55 7.93 4.709 7.823
55.60 9.06 13.546 15.054
31.95 9.53 4.701 9.563
32.42 9.79 4.830 9.948
37.08 9.81 6.011 10.846
31.56 9.84 4.637 9.860
36.20 10.03 5.797 10.953
39.90 10.16 6.879 11. 946
35.30 10.41 5.599 11.259
38.06 10.30 6.346 11.712
37.03 10.49 6.075 11.737
31.82 10.54 4.753 10.737
38.37 11.50 6.590 13.471
39.30 11.84 6.926 14.229
39.33 12.00 6.958 14.478
55.23? 12.24 14.619 22.094
37.00 12.70 6.334 14.826
36.60 13.26 6.285 15.529
51.707 13.34 12.733 22.406
37.27 14.07 6.595 16.979
37.86 14.26 6.808 17.488
36.12 14.58 6.308 17.366
36.05 15.03 6.345 18.041
44.33 15.44 9.488 22.536

(continued on next page)



COHPONU,TS:

Ammonium Sulfite

ORIGINAL MEASUREMENTS:
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1. Ammonium sulfite; (NH4)2S03;
[ 10196-04-0]

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

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

EXPERIMENTAL VALUES (cont~nued):

NH3
mass %

Terres, E.; Hahn, E.

Das Gas- und Wasserfach 1927, 70, 363-367.

(NH4)2S03a

mol/kg

Temperature = 60°C
50.07 0.53
47.58 2.18
46.68 4.05
45.25 4.77
45.60 4.78
39.01 11.68
44.33 5.55
41.87 7.11
39.80 9.03
38.73 9.79
38.86 10.16
38.46 10.23
38.43 10.49
39.14 10.82
56.92 10.87
52.95 12.29
39.54 12.53
40.68 12.54
47.34 12.66
47.68 12.90
38.99 13.36

8.727
8.154
8.158
7.795
7.913
6.812
7.616
7.066
6.697
6.478
6.563
6.454
6.478
6.735

15.216
13.116

7.103
7.480

10.190
10.414
7.045

0.630
2.548
4.827
5.604
5.657

13.909
6.502
8.183

10.362
11.167
11. 703
11. 707
12.059
12.697
19.816
20.761
15.351
15.741
18.585
19.216
16.464

a Molalities calculated by the compiler

b The solid phase was (NH4)2S03.H20 throughout.

H:20Au...................~~""'"'"'~ ....................................~,( NHi '2S0:3

(NHi )2S03

H20&u...u.......u............u.....u.....J!I.<....................u...uU~~,( NHi '2SO:3
H2 OA....u...........,.........~u..!Jr.u.... ........u......uJ.<........lJ.u.~LI.lIi,( NHi '2S03



124 Ammonium Sulfite

COMPONENTS: ORIGINAL MEASUREMENTS:

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

2. Sulfur dIoxide; 502 ; [7446-09-5]

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

fl111, L.M.

J. Chern. Soc. 1948, 76-8.

(contInued on next page)

MolalitIes calculated by the complIer.
SOlId phase: 2NH3 .S02.2H20 [= (NH4)2S03.H20]

a

VARIABLES: PREPARED BY:

Concentrations of the components Mary R. Masson
One temperature: 298 K

EXPERIMENTAL VALUES:

ComposItIon of equIlIbrIum SolutIons at 25°C

NH3 5°2 5°3 NH 3
a S02a

mass % mass % mass % mol/kgt mol/kg

23.8 6.5 0.2 20.051 1.456
19.9 9.3 16.505 2.051
17.4 13.5 14.786 3.050
16.1 15.9 0.3 13.903 3.650
15.8 16.4 0.1 13.684 3.776
13.8 19.0 12.059 4.414
13.8 19.2 0.1 12.095 4.473
11.9 20.7 0.7 10.367 4.794
12.1 21.0 10.620 4.900
11.5 22.0 0.3 10.155 5.164
11.8 27.3 0.2 11. 378 6.998
12.4 33.3 0.3 13.409 9.573
13.4 41.4 0.8 17.408 14.298
13.8 43.2 0.2 18.845 15.683
14.1 44.9 0.4 20.194 17.095
14.8 49.2 0.5 24.140 21. 334

AUXILIARY INFORHATION

METHOD M'PARATUS/PROClDURE:

MIxtures were prepared from the reagents in
an 8-oz bottle fitted with a glass stirrer.
The mIxture was stIrred at constant
temperature under coal gas (but some
oxidatIon still occurred). SeedIng with
solId was done when supersaturatIon
occurred. OvernIght (17 hr) was usually
suffIcIent time for equilibration. Samples
of lIqUId were separated and weIghed.
SulfIte was determIned by tItratIon WIth
IodIne, total sulfur gravimetrIcally as
barIum sulfate after OXIdation of sulfite
WIth bromine, alkalinIty by titration with
sulfuric acid to Methyl Orange, and ammonia
by dIstIllatIon from sodium hydroxIde
SolutIon and collectIon In sulfuric aCId, or
by calculatIon from the other analyses (NH3= alkalInity + 1sulflte + sulfate).

SOliRer. AND PURITY lH HAHRIALS:

Freshly distilled water, reagent ammonIa
solution (0.88), gaseous ammonIa, and
gaseous sulfur diOXIde were the reagents
used In thIS study.

lSTlMAHO ERROR:

No estimates possible.

lU.n.RENClS:
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COHPONENTS: ORIGINAL MEASUREMENTS:

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

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

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

Hill, L.M.

J. Chern. Soc. 1948, 76-8.

ADDITIONAL MATERIAL:

The orIginal data have been recalculated by the compiler in order to facilitate
comparison with other data.

(NH4)2S03 NH3
mol/kg mass % mol/kg mass %

1.456 11.58 17.133 19.97
2.051 16.43 12.403 14.57
3.050 23.58 8.686 9.85
3.650 27.59 6.603 7.32
3.776 28.42 6.132 6.77
4.414 32.70 3.231 3.51
4.473 33.02 3.149 3.41
4.794 35.46 0.779 0.85
4.900 35.95 0.820 0.88

(NH4)2S03
mol/kg

S02
mass %mol/kg mass %

5.078 36.97 0.086 0.35
5.689 37.87 1.309 4.81
6.704 39.68 2.869 9.37
8.704 42.67 5.594 15.13
9.423 43.86 6.260 16.07

10.097 44.74 6.998 17.10
12.07 46.80 9.264 19.81

OR
(NH4)2S03

mass %
(NH4)2S205

mol/kg mol/kg mass %
4.992 36.32 0.086 0.97
4.380 29.14 1.309 13.52
3.835 22.68 502 2.869 26.35
3.110 15.23 5.594 42.55
3.163 14.71 6.260 45.21
3.099 13.72 6.998 48.12
2.806 10.87 9.264 55.74

H201u...'JJ..I.-.......l........>J.LL~ .........~.................................'JJ..I..........,( NHi )250:3

NHJ

~o,~ .........~u..u..:.x.-"""""'J-u..<""""''''''''''''''''''''''''''u.u..1iI,( NHi '250:3
~OI""""~~""""''''''''''~~''''''''''''''''''''w....~<UJ....,..;y(NHi '250:3
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COMPONENTS:

2. AmmonIa; NH3; (7664-41-7]

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

VARIABLES:

One temperature: 298 K
Concentrations of the components

EXPERIMENTAL VALUES:

Ammonium Sulfite

ORIGINAL MEASUREMENTS:

Ishikawa, F.; Hiroshi, H.

Bull. Inst. Phys. Chern. Research (Tokyo)
1931, la, 166-72 (in Japanese); Sci.
Repts. Tohoku Imp. UniversIty 1933, 22,
235-243 (in English).

PREPARED BY:

Mary R. Masson

Composition of eqUilibrium solutIons at 25°C

(NH4)2S03 NH3 (NH4)2S03a NH3
a

mass % mass % mol/kg mol/kg

39.29 - 5.572 O.
38.30 0.70 5.406 0.674
38.15 0.82 5.382 0.789
36.98 1. 75 5.197 1.677
36.90 1.91 5.192 1.833
36.15 2.40 5.065 2.293
36.05 2.58 5.058 2.469
35.97 2.67 5.047 2.555
34.58 3.67 4.822 3.490
33.01 4.94 4.581 4.675
31.66 5.97 4.371 5.621
30.51 6.64 4.180 6.204
30.25 6.91 4.145 6.457
27.17 9.20 3.677 8.490
20.29 14.05 2.661 12.565
16.82 16.70 2.178 14.751
15.90 17.58 2.058 15.519
11.51 20.78 1.464 18.021

a Molality calculated by the compiler.

AUXI LI ARY INFORHATION

METHOD APPARATUS/PROCEDURE:

A sample of ammonia sulfite was placed in a
closed vessel under an atmosphere of
nitrogen, then a known amount of ammonia
solutIon (oxygen-free) was introduced.
StIrrIng in a thermostat for 4 hr was found
to result in eqUilibrium being reached. A
sample of the solution was removed with the
aId of the pressure of nitrogen gas into a
pipette fitted with stopcocks at both ends,
and weIghed and analysed as in the previous
work by.these authors. The moist solid was
also analysed.

ESTIMATED ERROR:

Temperature: to.01 K
Analyses: no estimate given (compiler ­
probably as before, r.s.d. < 0.2%).

SOURCL AND PURITY m ~L\HRIALS:

As before.

H2O



COMPONENTS:
1. Ammonium sulfite; (NH4)2S03;

[10196-04-0]

Ammonium Sulfite

ORIGINAL MEASUREMENTS:

Vasilenko, N.A.
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2. Ammon~um pyrosu1fite; (NH4)2S205;
[32736-64-4]

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

VARIABLES:

Three temperatures: 273 - 303 K
Concentrations of the components

Zh. Prlklad. Khim. 1949, 22, 338-41.

PREPARED BY:

Mary R. Masson

EXPERIMENTAL VALUES: Composition of eguilibrium solut~ons

(NH4)2S03 NH4HS03 (NH4)2S03a NH4HS03
a (NH4)2S205b So1l.dc

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

Temperature = O°C
31.71 0.0 3.998 0. 0.0 A
22.58 19.50 3.357 3.397 17.73 A
15.40 39.17 2.919 8.699 35.61 A
10.78 56.29 2.819 17.247 51.17 A
9.06 60.76 2.585 20.313 55.24 A + B
7.20 63.99 2.152 22.410 58.17 B
2.48 69.18 0.753 24.630 62.89 B
0.0 72.38 0. 26.441 65.80 B

Temperature = 20°C
37.40 0.0 5.144 0. 0.0 A
30.24 13.99 4.669 2.531 12.72 A
24.26 27.75 4.353 5.834 25.23 A
18.19 42.50 3.984 10.909 38.64 A
14.79 54.54 4.152 17.943 49.58 A
11.31 65.04 4.118 27.748 59.13 A + B
9.73 67.56 3.689 30.016 61.42 B
6.48 70.57 2.431 31.026 64.16 B
4.61 71.27 1.646 29.813 64.79 B
3.54 73.84 1.348 32.937 67.13 B
1. 71 74.26 0.613 31.181 67.51 B
0.0 75.95 0. 31.864 69.05 B

(continued on next page)

AUXILIARY INFORHATION

METHOD APPARATUS/PROCI:.DURE:

An ~sothermal procedure was used.
~()URCL AND PURITY lH ~L\HRIAI.S;

Uata expressed ~n terms of NH3 and S02 were
also presented in the paper.

~,STlMAn.D ~,RROR:

No es~imates possible.

REFr.RENCES;
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CONPONENTS:
1. Ammonium sulfite; (NH4)2S03;

[10196-04-0]

Ammonium Sulfite

ORIGINAL Mt:ASUlm~lENTS:

Vasilenko, N.A.

2. Ammon1um pyrosulfite; (NH4)2S20S;
[32736-64-4]

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

EXPERIMENTAL VALUES (continued):

Zh. Priklad. Kh1m. 1949, 22, 338-41.

(NH4)2S03 NH4HS03 (NH4)2S03a NH4HS03a (NH4)2S20Sb Solidc

mass % mass % mol/kg mol/kg mass % phase
Temperature = 30°C

40.30 0.0 S.812 0. 0.0 A
30.77 18.81 S.2SS 3.764 17.10 A
21. 79 38.26 4.696 9.663 34.78 A
16.13 SS.94 4.973 20.208 SO.86 A
12.7S 66.73 S.3S0 32.812 60.67 A + B
8.21 70.98 3.397 34.41S 64.S3 B
4.09 74.4S 1.641 3S.004 67.68 B
1.72 76.8S 0.691 36.183 69.87 B
0.0 79.31 0. 38.677 72.10 B

a Molal1ties calculated by the comp1ler.

b Calculated by the compiler.

c Solid phases: A - (NH4)2S03.H20, B - (NH4)2S20S



COMPONENTS:

Ammonium Sulfite

ORIGINAL MEASUREMENTS:
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1. Ammonium sulfite; (NH4)2S03;
[10196-04-0)

Terres, E.; Hahn, E.

Das Gas- und Wasserfach 1927, 70, 363-367.
2. Sulfur dIoXIde; S02; [7446-09-5)

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

VARIABLES: PREPARED BY:

Concentrations of the components Mary R. Masson
Four temperatures: 273 - 333 K

EXPERIMENTAL VALUES:

CompOSItIon of egUIlIbnum SolutIons

(NH4)2S03 S02 (NH4)2S03a S02a Solidb

mass % mass % mol/kg mol/kg phase

Temperature = O°C
32.93 0.0 4.227 O. A
34.64 0.50 4.599 0.120 A
33.57 1.30 4.438 0.312 A
35.04 3.44 4.904 0.873 A
36.63 6.99 5.594 1.935 A
39.77 13.60 7.344 4.553 A
40.55 14.37 7.745 4.976 A 5°2
42.78 15.86 8.906 5.986 A
45.83 16.50 10.475 6.838 A
45.28 17.50 10.475 7.340 A + B
43.17 22.87 10.945 10.513 B
42.35 26.34 11.646 13 .132 B
39.14 31.87 11.625 17.161 B

(continued on next oaQe)

AllXI Ll AHY I NFOHNATION

METHOD AJ'PARATllS/PRoc~.nUR~.:

To a saturated solution of ammonium sulfite
was added sulfur diOXIde gas. After
separation of the solId, the solution was
analysed for NH3 and S02' then the mass % of
ammonIum sulfIte and the excess amount of
sulfur dioxide were calculated.

SOllHCL AND PUHI TY OF ~1A'1 ~ HI ALS:

~.STlMAn.[) "RROR:

Temperature: 0.1 K
Analyses: no estimate pOSSIble.

~.H.HENCES:
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CmlP()N~ :'.TS:

1. AmmonIum sulfIte; (NH4)2S03;
[10196-04-0)

Ammonium Sulfite

Oa1GINAL MEASUREMENTS:

Terres, E.; Hahn, E.

Das Gas- und WBsserfBch 1927, 70, 363-367.
2. Sulfur dIoxIde; S02; [7446-09-5)

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

EXPERIMENTAL VALUES (contlnued):

(NH4)2S03 S02 (NH4)2S03a S02a Solidb

mass % mass % mol/kg mol/kg phase

Temperature c 20°C
36.50 0.0 4.949 O. A
37.56 0.33 5.207 0.083 A
37.66 1.66 5.344 0.427 A
38.36 2.49 5.584 0.657 A
37.97 4.44 5.677 1.204 A
42.18 8.24 7.325 2.594 A
43.61 12.43 8.542 4.414 A
46.10 14.67 10.118 5.837 A
47.13 16.27 11.088 6.939 A
47.77 17.45 11.826 7.832 A + B
46.88 19.14 11.879 8.793 B
45.49 22.09 12.082 10.636 B
43.86 24.91 12.092 12.451 B
43.78 25.38 12.223 12.847 B
44.74 27.09 13.675 15.012 B
40.11 31.43 12.135 17.239 B
Temperature c 40°C
44.92 1.43 7.209 0.416 A
45.43 3.79 7.703 1.165 A
46.34 3.93 8.023 1.234 A
46.03 6.69 8.383 2.209 A
46.80 8.00 8.915 2.763 A
47.53 11.90 10.087 4.579 A
49.59 12.91 11.386 5.374 A
53.70 14.50 14.540 7.118 A + B
51.08 14.72 12.860 6.719 A
51.18 18.28 14.429 9.344 B
48.39 24.44 15.335 14.042 B
47.92 25.13 15.310 14.556 B
47.97 25.25 15.423 14.719 B
47.25 29.02 17.144 19.090 B
Temperature c 60°C
51.25 0.66 9.176 0.214 A
50.02 2.74 9.117 0.905 A
52.52 5.18 10.691 1.912 A
54.98 10.77 13.822 4.909 A
53.71 11.29 13.213 5.035 A
56.64 12.92 16.021 6.626 A
55.87 16.19 17.218 9.046 B
55.57 16.82 17.330 9.510 B
57.83 22.12 24.835 17.222 A + B
54.22 23.22 20.694 16.067 B
52.50 26.12 21.143 19.071 B
50.67 28.32 20.766 21.042 B

a Molalities calculated by the compiler.

b SolId phases: A - (NH4)2S03.H20, B - NH4HS03
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COMPONENTS: ORIGINAL MEASUREMENTS:

1. Ammon~um sulfite; (NH4)2S03;
[10196-04-0]

2. Sulfur d~oxide; S02: [7446-099-5]

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

Ishikawa, F.; Hiroshi, H.

Bull. Inst. Phys. Chern. Research (Tokyo)
1931, 10, 166-72 (in Japanese); SC1.
Repts. Tohoku Imp. Universlty 1933, 22,
235-243 (in English).

VARIABLES: PREPARED BY:

One temperature: 298 K
Concentrat~ons of the components

Mary R. Masson

EXPERIMENTAL VALUES: Composit~on of egu~libr~um solutions at 25°C

a Molalities calculated b

(a). (NH4)2S03 - (NH4)2S205 - H20

(NH4)2S03 (NH4)2S205 (NH4)2S03a

mass % mass % mol/kg

39.29 5.572
31.75 13.44 4.988
29.12 18.38 4.776
26.66 23.24 4.582
21.63 34.22 4.218
16.49 46.79 3.867
11.70 60.63 3.641
11.49 60.94 3.588
9.74 62.36 3.006
3.54 67.55 1.054
1.99 69.13 0.593
0.33 70.87 0.099

71.33 0.

system

(NH4)2S205a

mol/kg

0.
1.361
1.943
2.574
4.301
7.071

12.160
12.266
12.404
12.966
13.284
13.656
13.807

S02 - H20 system

(NH4)2S205a S02a

mol/kg mol/kg

13.807 0.
14.092 0.921
14.190 1.611
14.299 2.242

71.33
70.57 1.64
69.86 2.82
69.26 3.86

(~). (NH4)2S205­

(NH4)2S205 S02
mass % mass %

AlJXI LI ARY INFORHATlON

METHOD AI'PARATlJS/PROCl:.DlJR~.:

A sample of ammon~um sulfite was placed in a
closed vessel under an atmosphere of
nitrogen, then a known amount of oxygen-free
water was added. A known volume of dried
sulfur dioxide gas (from a cylinder) was
introduced through a tube. Stirring in a
thermostat for 4 hr was found to result in
equilibrium be~ng reached. A sample of the
solut~on was removed with the aid of the
pressure of nitrogen gas, into a pipette
fitted with a stopcock at both ends, and
weighed and analysed as in the previous work
by these authors. The moist solid was also
analysed.

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

As before

ESTIMATED ERROR:

Temperature: to.Ol K
Analyses: no estimate given (compiler
probably as before, r.s.d. < 0.2%).

REFERENCES:
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COMPONENTS:

1. Ammon1um sulfite; (NH4)2S03;
[10196-04-0)

2. Ammon1um sulfate; (NH4)2S04;
[7783-20-2)

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

VARIABLES:

Six temperatures: 254 - 293 K
Concentrat10ns of the components

Ammonium Sulfite

ORIGINAL MEASUREMENTS:

Vas1lenko, N.A.

Zh. Priklad. Khim. 1950, 23, 472-81.

PRt.I'ARED BY:

Mary R. Masson

EXPERIMENTAL VALUES: Compos1tion of egu1libr1um solut10ns

Temperature .. -19°C
39.3 0.0
36.6 3.1
33.6 6.6
30.8 10.0
29.8 11.0
35.8 3.2
32.0 6.8
28.3 10.4
24.6 13.8
Temperature .. -13°C
39.8 0.0
37.3 3.1
34.3 6.6
31.5 9.9
29.5 12.5
28.3 13.2
21.3 16.8
18.8 17.8
11.5 21.9
32.8 0.0
28.0 5.5
23.3 7.6
18.8 11.7
17.2 13.6
14.2 15.8
10.1 19.8
5.5 23.4
0.0 28.5

(NH4)2S04a (NH4)2S03a Sol1db

mol/kg mol/kg phase

4.900 O. A + C
4.593 0.443 A
4.252 0.950 A
3.937 1.454 A
3.809 1.600 A + B
4.441 0.452 C
3.957 0.957 C
3.494 1.461 C
3.022 1.929 B + C

5.003 O. A
4.736 0.448 A
4.392 0.962 A
4.068 1.455 A
3.849 1.856 A + B
3.661 1.943 B
2.604 2.337 B
2.244 2.417 B
1.307 2.831 B
3.694 O. C
3.186 0.712 C
2.552 0.947 C
2.047 1.450 C
1.881 1.692 C
1.535 1.943 C
1.090 2.432 C
0.585 2.834 C
O. 3.432 B + C

(continued on next page)

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

A poly thermal procedure was used, based on
the following systems:

I (4.9% aq. Y) + Z
II 00.0% aq. Y) + Z
III 04.4% aq. Y) + Z
IV 08.4% aq. Y) + Z
V (22.0% aq. Y) + Z
VI (24.7% aq. Y) + Z
VII (32.8% aq. Y) + Z
VIII (22.3% Y + 28.1% Z) + water

where Y .. (NH3)2S03 and

Z .. (NH4)2S04 HZ Oc..........:.......................:.....:.m........................"-'-'-'.........................~< NH't ~S0't

Equilibrium with (NH4)2S04

Equilibrium with ice



cmlPONENTS:

1. Ammonium sulfite; (NH4)2S03;
[10196-04-0]

2. Ammonium sulfate; (NH4)2S03;
[7783-20-2]

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

EXPERIMENTAL VALUES (contlnued):

Ammonium Sulfite

ORIGINAL MEASUREMENTS:

Vasilenko, N.A.

Zh. Pr~klad. Khim. 1950, 23, 472-81.
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(NH4)2S04 (NH4)2S03 (NH4)2S04a (NH4)2S03a Solidb

mass % mass % mol/kg mol/kg phase

Temperature = -10°C
40.0 0.0 5.045 O. A
37.5 3.1 4.778 0.449 A
34.5 6.5 4.425 0.949 A
32.0 9.8 4.161 1,/.50 A
29.8 12.9 3.936 1.938 A
29.2 13.0 3.823 1.937 A + B
21.8 17.2 2.705 2.428 B
21.0 17.4 2.580 2.432 B
14.0 21.3 1.638 2.835 B
28.0 0.0 2.943 O. e
22.5 3.8 2.310 0.444 e
18.0 8.3 1.848 0.970 e
14.3 11.3 1.455 1.308 e
13.0 12.6 1.322 1.458 e
7.8 17.0 0.785 1.946 e
2.5 21.4 0.249 2.421 e
0.0 24.0 O. 2.719 e

Temperature = ooe
41.0' 0.0 5.259 O. A
38.5 3.1 4.989 0.457 A
35.8 6.4 4.687 0.953 A
33.0 9.7 4.358 1.458 A
30.8 12.8 4.133 1.954 A
28.5 15.5 3.851 2.383 A + B
27 .8 15.9 3.737 2.432 B
23.5 18.6 3.072 2.766 B
21.3 19.5 2.723 2.836 B
0.0 32.3 O. 4.108 B

Temperature = +10oe
42.0 0.0 5.480 O. A
39.3 3.0 5.154 0.448 A
36.8 6.3 4.894 0.953 A
34.3 9.5 4.619 1.455 A
32.0 12.5 4.363 1.939 A
29.6 15.5 4.080 2.431 A
28.0 17.8 3.910 2.828 A
27.5 18.5 3.854 2.950 A + B
25.3 20.0 3.500 3.148 B
7.3 30.5 0.888 4.222 B
0.0 35.0 O. 4.636 B

Temperature = +20 o e
42.8 0.0 5.663 O. A
40.3 2.9 5.369 0.440 A
37.8 6.2 5.108 0.953 A
35.3 9.3 4.822 1.445 A
33.0 12.3 4.566 1.936 A
30.8 15.2 4.316 2.424 A
29.0 17.6 4.110 2.838 A
26.8 21.2 3.900 3.510 A
26.3 21.8 3.835 3.617 A + B
16.6 27.4 2.243 4.213 B
0.0 37.7 O. 5.210 B

a Molalities calculated by the complIer.
b Solid phases: A - (NH4)2S04' B - (NH4)2S03.H20, e - ice
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COMPONENTS:
1. Ammon1um sulfite; (NH4)2S03;

[10196-04-0]

2. Ammon1um sulfate; (NH4)2S04;
[7783-20-2]

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

VARIABLES:

Concentrations of the components
Four temperatures: 273 - 333 K

EXPERIMENTAL VALUES:
(NH4)2S04
mass %

Temperature = O°C
42.8 0.0
37.7 6.92
32.4 13.54
30.83 15.12
30.50 15.97
30.17 16.13
22.25 20.23
15.50 24.14
11.08 26.57
0.0 32.4

Temperature = 20°C
44.5 0.0
41.45 4.32
40.84 5.29
36.73 9.91
36.47 10.21
34.22 14.4
32.08 15.92
28.54 21.57
28.27 21.58
27.67 22.08
27.75 22.46

Ammonium Sulfite

ORIGINAL MEASUREMENTS:

Terres, E.; Heinsen, A.

Das Gas- und Wasserfach 1927, 70, 1157-61.

PRFPARED BY:

Mary R. Masson

(NH4)2S04a (NH4)2S03a Solidb

mol/kg mol/kg phase

5.663 0. A
5.152 1.076 A
4.536 2.157 A
4.317 2.409 A
4.312 2.569 A
4.252 2.586 A + B
2.927 3.028 B
1.943 3.444 B
1.345 3.669 B
O. 4.127 B

6.068 O. A
5.784 0.686 A
5.737 0.846 A
5.209 1.599 A
5.176 1.649 A
5.040 2.413 A
4.669 2.636 A
4.329 3.723 A
4.266 3.705 A
4.167 3.783 A
4.218 3.884 A + B

(continued on next page)

AlJXI LI ARY INFURHATIUN

METHOD AI'PARATUS/PROCI:.IlURE:

To the saturated solution of one salt was
added various amounts of the other. After
equilibrium was reached, ammonia was
determ1ned by the Kjeldahl method, sulfite
by titrimetry, and sulfate gravimetrically.

SOlJRO. ANIl PURITY OF ~lAHRIALS:

~,STlMAn.D ~.RROR:

Temperature: ±0.1 K
Analyses: no estimates possible.



COHPONENTS:
1. Ammonium sulfite; (NH4)2S03;

[10196-04-0]

Ammonium Sulfite

ORIGINAL MEASUREMENTS:

Terres, E.; He1nsen, A.
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2. Ammonium sulfate; (NH4)2S04;
[7783-20-2]

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

EXPERIMENTAL VALUES (continued):

Temperature = 20°C (continued)
20.58 26.32
17.74 27.8
12.00 30.77
0.0 36.93

Temperature = 40°C
47.17 0.0
40.45 8.83
39.75 9.5
34.86 16.16
28.46 24.36
26.01 28.24
25.60 28.37
25.07 28.77
25.09 29.04
23.19 30.29
16.69 34.08
15.53 34.8
12.71 36.93
9.91 38.05
8.39 39.01
0.0 43.56

Temperature = 60°C
48.40. 0.0
44.44 6.14
41.63 8.86
39.36 11.98
38.19 14.12
31.64 23.22
30.22 25.19
24.03 35.37
23.48 36.02
22.51 36.85
16.01 40.54
14.51 41.57
0.0 48.67

Das Gas- und Wasserfach 1927, 70, 1157-61.

(NH4)2S04a (NH4)2S03a Sohdb

mol/kg mol/kg phase

2.933 4.268 B
2.465 4.395 B
1.587 4.629 B
O. 5.042 B

6.757 O. A
6.035 1.499 A
5.927 1.612 A
5.386 2.841 A
4.565 4.446 A
4.302 5.315 A
4.209 5.307 A
4.110 5.367 A
4.139 5.451 A + B
3.772 5.606 B
2.566 5.961 B
2.366 6.033 B
1.910 6.314 B
1.441 6.296 B
1.207 6.386 B
O. 6.645 B

7.098 O. A
6.805 1.070 A
6.363 1.541 A
6.121 2.120 A
6.060 2.549 A
5.304 4.429 A
5.129 4.864 A
4.479 7.501 A
4.387 7.658 A
4.192 7.807 A + B
2.788 8.034 B
2.500 8.150 B
O. 8.164 B

a Molalities calculated by the compiler.
b Solid phases: A - ammonium sulfate, B - ammonium sulf1te
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COMPONENTS:
1. Ammonium sulfite; (NH4)2S03;

[ 10196-04-0]

2. Ammon1um sulfate; (NH4)2S04;
[7783-20-2]

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

VARIABLES:

Ammonium Sulfite

ORIGINAL MEASUREMENTS:

Ishikawa, F.; Murooka, T.

Bull. Inst. Phys. Chern. Research (Tokyo)
1929, 8, 75-88 (In Japanese); SC1. Repts.
Tohoku Imp. Unlversity 1933, 22, 220-234
(In English). ----

I'R~.PARED BY:

Temperature: 251 - 373 K Mary R. Masson
Concentrat10ns of the components

EXPERIMENTAL VALUES:
Composit10ns of egu11ibrium Solut10ns at 15°C

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

mass % mass % mol/kg mol/kg phase

42.52 0. 5.598 A
5.45 38.08 0.831 5.103 A
9.60 34.82 1.487 4.741 A

13.63 31.68 2.146 4.384 A
17.15 28.80 2.732 4.032 A
19.70 27.22 3.196 3.881 A
19.70 27.23 3.196 3.883 A + B

19.74 27.23 3.205 3.886 A + B

19.75 27.13 3.201 3.865 A + B

21.92 23.38 3.450 3.235 B
22.81 21. 76 3.543 2.971 B
25.65 16.94 3.847 2.233 B
27.11 14.19 3.977 1.829 B
29.73 10.31 4.269 1.301 B
31.22 7.97 4.421 0.992 B
34.10 3.64 4.716 0.442 B
36.40 4.928 O. B

(cont1nued on next page)

AUXILIARY INFORHATION

METHOD A1'I'ARATUS/I'ROCllJlIR~ :

A simple saturat10n technique was used
details slm11ar to other work by these
authors.

SOURU. AND PURl TY OF HXlI RI ALS;

Ammonium sulfite - prepared as in previous
work.
Ammonium sulfate (Kahlbaum. zur Analyse)
was recrystallized from an ammon1acal
solution. The crystals were dried over
phosphorus pentox1de then by heat1ng for
several hr at 120°C.

~.STIMAn.l> rRROR:

Temperature: to.02°C (up to 80°C)
to.05°C (above 80°C)

Analyses: r.s.d. approx~ 0.2% max.

~:n.RI·.NCES :



COMPONENTS:
1. Ammon1um sulfite; (NH4)2S03;

[10196-04-0]

2. Ammonium sulfate; (NH4)2S04;
[7783-20-2]

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

EXPERIMENTAL VALUES (continued):

Ammonium Sulfite

ORIGINAL MEASUREMENTS:

Ishikawa, F.; Murooka, T.

Bull. Inst. Phys. Chern. Research (Tokyo)
1929, 8, 75-88 (in Japanese); Sci. Repts.
Tohoku Imp. UnIversity 1933, 22, 220-234
(in English). ----
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Compos1tions of egu1librium solutions at 15°C

(NH4)2S03 (NH4)2S04 (NH4)2S03a (NH4)2S04a Sol1db

mass % mass % mol/kg mol/kg phase

43.87 O. 5.915 A
1.23 42.91 0.190 5.813 A
2.23 42.05 0.345 5.711 A
2.74 41.68 0.424 5.675 A
4.00 40.65 0.622 5.558 A
6.70 38.55 1.054 5.329 A
8.41 37.13 1.330 5.160 A

12.66 33.88 2.039 4.796 A
15.83 31.46 2.586 4.517 A
18.41 29.60 3.049 4.309 A
21.93 27.12 3.706 4.028 A
22.58 26.61 3.826 3.963 A
24.62 25.23 4.227 3.807 A + B
24.66 25.17 4.232 3.797 A + B (NH.. ~SO..
24.64 25.20 4.230 3.802 A + B
24.63 25.23 4.230 3.808 A + B
25.87 23.31 4.383 3.471 B
28.04 19.61 4.612 2.835 B
30.03 16.41 4.828 2.319 B
31.33 14.30 4.962 1.990 B
33.33 11.19 5.173 1.526 B
36.19 6.99 5.484 0.931 B
303.86 2.83 5.738 0.367 B
40.43 0.52 5.895 0.067 B
40.77 5.927 O. B

a Molalities calculated by the compiler.
b Solid phases: A - (NH4)2S04'

B - (NH4)2S03.H20
~O (NH.. ~S0:3

Compos1tions of solutions saturated with ammonium sulf1te and ammon1um sulfate at var10US
temperatures.

(NH4)2S03 (NH4)2S04 (NH4)2S03a (NH4)2S04a

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

-21.5 10.89 30.57 1.602 3.952
-21.2 10.95 30.55 1.612 3.952
-11.52 12.88 29.85 1.936 3.944

0 15.41 29.05 2.389 3.958
15 19.72 27.20 3.199 3.878
30 24.64 25.21 4.230 3.804
50 32.75 21.89 6.217 3.652 (NH.. ~S01
70 42.28 17.71 9.099 3.350
80 48.26 15.13 11. 350 3.128
90 49.14 15.01 11.802 3.169

100 50.53 14.80 12.549 3.231

SST-F
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COMPONENTS:
1. Ammonium sulfite; (NH4)2S03;

[ 10196-04-0)

2. Ammonium chloride; NH4Cl;
[12125-02-9)

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

VARIABI.ES:

Concentrations of the components
Two temperatures: 293 - 333 K

Ammonium Sulfite

ORIGINAL MEASUREMENTS:

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

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

PRlcf'ARED BY:

Mary R. Masson

EXPERIMENTAI. VALUES: Composit~ons of equilibrium solutions at 20°C

NH4Cl (NH4)2S03 (NH4)2S04 NH4Cla (NH4)2S03a (NH4)2S04a Sohdb

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

27.26 0. 0. 7.006 0. 0. A
24.70 5.25 0.45 6.635 0.649 0.049 A
22.45 10.00 1.06 6.312 1.295 0.121 A
20.08 15.52 O. 5.829 2.075 O. A
18.39 19.13 0. 5.503 2.636 O. A
16.61 23.57 1.20 5.297 3.462 0.155 A + B
16.57 23.64 1.15 5.283 3.471 0.148 A + B
15.36 24.55 0.90 4.851 3.571 0.115 B
9.66 28.85 O. 2.937 4.040 0. B
5.13 32.63 O. 1.541 4.514 O. B

O. 37.34 0.49 O. 5.171 0.060 B

(continued on next page)

AUXI LI ARY INFORNATlON

METHOD Al'f'ARATUS/PROCE:.DURI-.:
Solutions were stirred under nitrogen ~n a
three-necked flask. Solutions were analysed
often for b~sulf~te, formed by loss of
ammon~a, and ammon~a gas was then added to
replace that lost. Samples were w~thdrawn,

after settl~ng, through a pipette plugged
w~th cotton wool. We~ghed samples were
d~luted to volume in a standard flask.

B~sulf~te was determ~ned by ac~d-base

t~trat~on as bisulfate after oxidat~on w~th

neutral hydrogen perox~de. Sulf~te was
determ~ned by add~ng an aliquot of the
freshly d~luted solut~on to excess of iod~ne

solution, and back-t~trat~ng w~th

thiosulfate. Total sulfate was determined
as bar~um sulfate, ammon~um by (1), and
chloride by add~t~on of excess of silver
n~trate and back-t~tration with ammonium
thiocyanate.

SOLIRU. AND PURl TV OF NA'II' RI ilLS:

(NH4)2S03 was freshly prepared from
ammonia and sulfur d~ox~de gases.
Ammonium chlor~de was of analyt~cal

reagent grade.

~.ST1MAn.D ~.RROR:

Temperature: ±0.1 K
Analyses: 0.2% for sulfite, ammonium and
chlor~de, 0.4% for total sulfate.

REFERENCI-.S:
1. Sutton, F. Volumetric Analysls,

12th Ed., Blak~ston, Ph~ladelph~a,

1935, 75.



COHPONENTS:
1. Ammon~um sulfite; (NH4)2S03;

[10196-04-0]

2. Ammonium chloride; NH4Cl;
[12125-02-9]

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

EXPERIMENTAL VALUES (cont~nued):

Ammonium Sulfite

ORIGINAL MEASUREMENTS:

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

Can. J. Chem. 1955, 33, 774-86.
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Compositions of equ~librium solutions at 60°C, expressed as mass %.

NH4C1 (NH4)2S03

35.37
32.04 6.95
28.56 13.97
25.35 20.75
22.98 25.75
19.82 32.06
17.84 37.72
17.82 37.86
17.71 37.7
16.90 37.6
13.82 39.6
15.64 38.5
12.29 40.7
9.05 43.1
5.35 46.2
3.14 48.6
0.0 50.48

0.91
0.99

0.89

(NH4)HS03 NH3 Solidb
phase

A
A

0.23 A
0.09 A
0.22 A
0.43 A

A + B
A + B

0.17 B
0.22 B
0.02 B

B
B

0.02 B
0.05 B

0.51 B
0.13 B

Compositions of equilibrium solutions expressed as molalities, mol/kga

10.23
9.82
9.33
8.81
8.42
7.77
7.66
7.69
7.45
6.98
5.55
6.38
4.98
3.54
2.07
1.23
0.0

0.98
2.10
3.32
4.34
5.79
7.46
7.52
7.31
7.15
7.32
7.23
7.60
7.76
8.22
8.76
8.80

0.158
0.173

0.146

0.041
0.017
0.043
0.091

0.039

0.108
0.027

0.29
0.025

0.025
0.06

a Molalities calculated by the compiler.

b S011d phases: A - NH4Cl,

B - (NH4)2S03.H20
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COMPONENTS:

1. Ammonium sulflte; (NH4)2S03;
[10196-04-0]

Ammonium Sulfite

ORIGINAL MEASUREMENTS:

Terres, E.; Overdick, F.;

2. Ammonium thiosulfate; (NH4)2S203;
[7783-18- 8 J

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

VARIABLES:

Concentrations of the components
One temperature: 298 K

Das Gas- und Wasserfach 1928, 71, 106-110.

PREPARED BY:

Mary R. Masson

EXPERIMENTAL VALUES:

(NH4)2S203
mass %

64.10
58.25
55.80
55.63
48.75
44.55
44.20
40.40
35.70
35.30
32.00
30.30
26.45
22.25
17.05
16.20
12.10
4.90
0.00

0.0
7.60
9.15

10.78
13.80
15.65
15.80
18.05
20.15
20.70
22.20
23.50
24.75
26.90
28.40
30.40
32.15
34.50
37.10

(NH4 )2S203
a

mol/kg

12.048
11.510
10.742
11.175
8.784
7.553
7.456
6.561
5.456
5.413
4.715
4.425
3.657
2.953
2.109
2.047
1.465
0.546
O.

(NH4 )2S03a

mol/kg

0.
1.916
2.248
2.763
3.173
3.386
3.401
3.740
3.930
4.051
4.174
4.380
4.367
4.555
4.483
4.902
4.965
4.902
5.079

Sol1db

phase

A
A
A

A + B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B

a Molalities calculated by the compiler.
b Solld phases: A - ammonlum thiosulfate, B - ammonlum sulflte

ComplIer's note: some other tables of data are given, but no temperature is stated, and
lt lS not clear whether they refer to solublilty studles or not.

AUXILIARY INFORNATION

METHOD A1'PARATUS/PROCtlJURE:

To the saturated solution of one salt was
added various amounts of the other. After
equillbrlum was reached, ammonia was
determined by the Kjeldahl method, sulfite
by tltrimetry, and sulfate gravimetrlcally.

ESTIMATED ERROR:

Temperature: ±0.1 K

~OllRcr. AND !'l'RITY (H ~L\'II RIALS:


