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! g-mol/1 (£0)
g L C NaOH XPsoin
0= iy
CNOH = NaOH % by wt
P soin =
MWNCH = NaOH 40

5 CN.. = 1251 % hy wt
2 1.227 glem3

_(12.51x1,227x10)
0= 40
= 3.8374 gmol / 1



g-mol/mi

[°H !

o4

= [OHIgj1  —[OH ]fjm
= 10.83-5.16
=561 9- mol I

12

[OH] ¢+t -  ~
=13.60 g-mol!'min

13.60
41
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20
25
30

3
40
41
3
R
37

5%
68
69
62
59
b4

pH

50
60
5
54
ol
57

65
68
10
62
58
ol

47
a7
a7
4
47
47

52
50
50
50
50
50

12,68

5
57
5
50
46

2315

52
58
58
5%
5%
52

43
62
59
50
52
47

58
65
67
64
60
5

1309
1291
6.38
557

351

1337
13.76
10.75
5.90

(g/em )
1.158
1.200
1212
1.220

1.266

(g/cm)
1.2
1.219
1221
1.256

1.390
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20
25
30

10

20
25
30

60
69
67
64
62

RY)
43
64
63

68
64
14
13
12

8
92
8

pH

48
48
43
48
48

(C)

49
50
50
50

32.21

58
66
68
65
65

50.04

60
13
6

64
13
14
12
10

1

%
%

12.60
12.73
1381
13.60
1331

1145
1161
11.66
1124

56

(9/cm3
1221
1.274
1331
1.353
1318

(g/cm)
1.468
1.557
1433
1.361



(

10

20
25
30

10

20
25
30

)

12,68
345
0.67
0.00
0.00
0.00
0.00

1268
0.8567
1.3240
2.0286
2.2102

3.2829

2315
1251
1.8
0.69
0.00
0.00
0.00

2315
0.8967
14150
2.0304
34579

6.0030

22
1691
14,68
10.79
1.29
2.13
0.00

221
0.8134
1.3794
2.8503
4,0813

(

50.04
35.53
33.17
29.09
2549

g-moll

50.04
0.9934
15358
17833
3.1742



(

10

20
25
30

10

20
25
30

)

1268
0.3141
0.3344
04341
0.5635

1.03%9

1268
0.4835
0.8920
1.0355
1.0567

16911

2315
0.1632
0.2363
0.3015
04373

0.9157

2315
0.6432
0.7935
15503
2.2429

34645

221
0.5142
0.8388
0.9426
1.2804

22
0.1478
0.3310
0.4970
0.8675
1.3953

(

g-mol/1

50.04
0.8585
0.9811
2.1978
4.3393

50.04
0.3572
0.42%
0.85%
10730
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39
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60
60
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5

48
48
49
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47
47

40
45
45
45
45
46

12,68

45
56
49
44
37
33

23.15

43
52
52
54
50

52
57
51
46
42
36

55
54
58
5
5
52

pH

13.01
6.83
5.64
4.08

3.33

pH

1326
1332
1341
1351

6.59

(g/cm 3)
1.167
1,183
1.194
1.236

1.295

(g/em)
1.221
1.258
1.240
1.280

1322
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10
15
20
25
30

50
60
5
53
50
53

32

55
62

60
66
66
64
62
59

62
16
84
84

50
50
43
48
43
43

pH

43
43
43
43

Co

221

42
66
58
58
58
62

50.04

49
52
12
6

52
63
65
64
66
5

66
n
84
8l

12.76
12.93
13.04
1332

1.22

10.80
1113
11.13
1143

60

(g/cmd)

1313
1.264
1.350
1.263

1.285

(g/cm3)
1453
1481
1553
1575
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20
25
30

(

10
15
20
25
30

) 1268
231
0.00
0.00
0.00
0.00
0.00

) 1268
0.7754
12378
22199
2556

2.6264

23.15
17.28
14.78
10.08
5.12
0.00
0.00

23.15
0.6541
0.8769
1.3613
1.8850

2.9618

221
18.89
1581
1339
157

0.94

3221
0.6259
11019
15726
3291

4.2756

(

50.04
31.17
36.07
32.12
30.56

g-mol/l

50.04
0.9840
13975
15730
2.8956



(

10

20
25
30

10

20
25
30

)

12,68
0.4969
0.6163
0.7901
0.8769

0.9628

12,68
0.4650
0.8768
11476
1.15%

2.0573

23.15
0.1007
0.1224
0.1314
0.2463

0.4017

23.15
0.3024
0.6658
0.8110
1.0758

1.6903

3221

0.4266
0;7936
0.8247
15757

1.9443

3221
0.1715
0.2284
0.75%
1.13%

2.0293

(

g-mol/L

)
50.04

0.8349
0.6217
2.2130
41625

g-mol/1

50.04
0.1278
0.2099
0.7321
0.9810
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0.00
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0.00
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0.8564
1.3240
2.0286
2.2102

24501

244
0.07
0.00
0.00
0.00
0.00
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18801

2.1836
2.5174

2.6007

( 3hn)

(m3hr)

14
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0.7754
12318
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0.3143
0.3344
04341
0.5635
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0.4835
0.8920
1.0355
1.0567

16911

1268

10
0.3781
0.3399
0.4661
0.6885

1.0574

10
0.4899
0.7807
13710
15436

1.9241

(liwhr)

(nWhr)

14
0.4969
0.6163
0.7901
0.8769

0.9628

14
0.4560
0.8768
11476
1.159%

2.0573

64



10

20
25
30

10

20
25
30

23.15

1251
1.58
0.69
0.00
0.00
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0.8967
14150
2.0304
34579

6.0030

(m3hr)
14
1857
10.94
1.39
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0.00
0.00

(m3hr)
14
0.6541
0.8527
1.3146
16805

2.9618
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0.1632
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0.3015
0.4379
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2315
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0.7935
15503
2.2429
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0.1007
0.1224
0.1314
0.2463

0.4017

(mVhr)
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0.3024
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X
5

22

32.21

1619
1468
10.79
129
213
000

06545
1379
28503
40813

(m3h)
4
1889
1581
1339
1571

094

(m3hr)

4
06259
11019
15726
3291

42756
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05142
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03310
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15757
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4
01715
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3553
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Physical properties of Oj-aqueous sulphite solution

system
ﬂ-lOi Qu, - 10 {. 104

(kmoSr3 rn (kg in"Isec") (ill2.sec™) (kmol. nr

0 20 1-005 2-21 1%069(2)
0-25 20 1-170 1-95 10-

0-50 20 1-300 175 8 93
0-50 15 1-457 1-52 9-88
0-50 25 1-160 200 8-15
0-50 30 1-040 221 7-49
0-50 3 0-960 2-50 7-03
0-75 20 - - 7-42
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[18]

Partial Vapor Pressure of Sulfur Dioxide over Water, mm Hg
2
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SOLUBILITY OF OXYGEN IN AQUEOUS SOLUTIONS OF ACIDS AND BASES
Results in terms of the Ostwald Coefficient z which shows the ratio
of the volume (v) of gas absorbed at any pressure and temperature, to
the volume_ (V) of the absorbing liquid, p is the Bunsen absorption co-
efficient in which the volume of gas is corrected to S.T.P.
A = Geffcksn, 1904 B = Bohr, 1910 C = Christoff, 1906
SOLUBILITY OF OXYGEN IN WATER AT HIGH PRESSURES
(Pray, Schweiekert and Minnich, 1952; Frolich et al., 1931)
Values read from smoothed curves drawn by the latter authors.

CC. 02 (S.T.P.) per gm. HO

"F 100 p.s.i.a. 200 p.s.ia. 300 p.s.i.a. 400 p.s.ia. 500 p.s.ia

100 0.16 0.33 .93 0.72 0.89
200 0.10 0.23 0.43 0.59 0.74
"00 0.10 0.26 A4 0.61 . 0.76
400 0.20 0.45 0.62 0.84 1.01
500 0.41 0.32 1.11 1.40 2.00
600 0.78 1.48 2.21 3.03 3.81

Results for the solubility of 02 in water at 1000, 1500, and 2000
p.s.i. from 32° to 625° F. are reported b){ Z0ss, Suciu and Sibbitt. In
agreement with the data above, minimum sofubilixy occurs at about 233°F.

SOLUBILITY OF OXYGEN IN AQUEOUS SOLUTIONS OF ACIDS AND BASES- V
A = Geffcken, 1904 B = Bohr, 1910 C = Christoff, 1906
Concentration

er |iter
P k Bolubility of Oxygen
Gram r A
Equiv. Grams *15°  -£20° 321« -£25°
Sulphurl'u Acid 0 wt 0 : 0.03756 :
3082 1 - 0.01815 ,
Kk 61.62 1 , 0.01407 .
Potassi droxid 98'20 H2803 0.0291 003303 0.0252
otassium roxide . . . , .
_ '\h-ly , 1.0 56.16  0.0234 0.0206
Sodium Ht}/dromde 0.5 20.03  .0283 0.0250
1.0 40.06 0.0231 0.0204
t 2.0 80.12 0.0152 0.0133

15
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THE SYSTEM SODIUM SULFATE - SODIUM HYDROXIDE - \WATER—Cont.
Results from 50 - 140°

(Prihodko, 1932)

Soltvent Gms. Naz Os perA100 gms. sat. sol.
wt, .
NaOH © 50° O s 100° 120° 140°
5 21.0 19.89 13.9 18.7 18.1 17.9
15 8.9 8.4 8.2 1.7 7.4 7.8
25 2.7 2.5 2.37 2.1 1.9 1.9
35 1.2 1.05 0.95 0.82 0.82 0.85
45 0.35 0.32 0.303 0.30 0.29 0.31
55 0.13 0.126 0.123 0.107 0.11 0.111
Results at 709
(Ravich and Elenevskaya, 1955)
Sat. SoA. wt. s Sat. BoA. Wt
"NaOH  NaSo®  Solid Phase ~ NaGH  Na2SUs  Solid Phase
22, 4-1 Na2[ 4 56. 6 0.5 3Naz 04-2Na0H
29.4 1.4 61.4 0.6
39.8 1.2 63.1 1.7
42.8 1.4 " + 3Na2SCv.-2NaOH 67.5 2.2 . Na2SGa-2M(
47.2 0.4 INe2“Sa *2NaOH 71.0 0'3 NaSO4|2NaOH
48.6 1.0 ?2 72.6 0.2
5 -4 0.4
ResulilS at 100° Results at 150°
(Green and Frattali, 1946) (Ravich and Elenevskaya, 19:
| 0 0 0
Sat. i Wt I/\o ?at. oA. Wt. ﬁ Sat. So]A Wt. /0
Ne2S04  HaOH  N&2 4 NaOH "NOH  NazSCa
30.0 0.0 6.8 134 23-6 6.8
22.9 4.0 4.7 22.9 38.6 3.5
16.2 .86 2.9 27.4
12.7 12.1 2.1 31.6
9.5 15.4 1.7 35.2

Resul ts at 200
(Ravich and Elenevskaya, 1955)
ht. SoA- Wt .« Sat. Sol. Wt . Sa_t..mSoA. Wt . Sat. SoA. Wt.
NaOH  Naz 4 NaOH  N&SO4 NeOH  Naz O4  tliaOh  Naz Q4

22.9 11.9 45.4 8.1 52.1 6.8 68.6 3.8
27.0 9.4 455 8.5 57.4 5.2 76.7 3.6
34.7 8.7 45.7 8.0 58.6 49 80.3 3.2
38.9 8.9 48.7 8.3 62.9 3.9
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THE SYSTEM Na2S03 - NaCH - H20
(Hammich and Currie, 1925)

The mixtures were constantly stirred for 24 to 48 hours. Silver
vessels were used for the stronger sodium hydroxide solutions. Both the
saturated solutions and the solid phases were analyzed. The tempera-
tures were constant to within 0.1°. The results are probably accurate
to +0.5 per cent.

Gms, per 100 Grs1 Der 100
gms. sat. sol. gms. saht. sol.
. r ' _
F\IaOH NaZSO\s Solid Phase NaOH NaZSOS1 Solid Phase
Results at 0.15° Results at 25°
29.5 0.0 NaOH-4H20 53.3 . 0.0  NaQH.HjO
29.1 0.1 "tNa2 O3 439 trace NSZSOé
219 01 Na2 03 1 0l ,
271 04 } 29.4 0.3 ]
26.6 0.7 28.7 0.5 "
25.4 1.3 25.2 1.0 n
25.3 2.2 "+Na2 03+7H20 20.7 2.5 n
21.9 2.21  Na2S03-7H20 20.7 2.9 n
16.9 2.8 3 -17.2 5.8 "
9.0 5.2 1 14/7 8.2 :
3.0 9.0 o 12.6 10.1 -
o 12.3 12.2 10.2 ﬂ
9.6 13.8 "+Na,S0- -7TH?0
Results St 20° 98 1322 1
9.7 13.0  Na2503.7H20
52.2 0.0 NaQH-H20 5. 17.7 ;
501 trace  N& 03 25 193 1
36.3 0.1 n 0.7 22.5 1
268 1.0 00 236 M
24.9 1.1 I
20.2 3.5 I Result at 320
16.0 6.7 2
15.5 7.0 n 54 4 oo NaOH-H20
13.8 6 "+Na?507?. 7K20 51.8 . o 001 - Na2S03
14.0 9.0 " o 36.2
13.4 9.2 Na2503+7H20 21.2 0.6 "
12.1 94 20.1 2.9 n
12.2 9.6 1 16.5 5.4
11.6 9.9 " 11.1 11.2 I
9.9 11.0 n 1.6 15.7 u
8.3 12.0 l 5.1 19.1 "
4.4 15.4 n 2.3 23.1 u
1.6 18.7 n Cb 264 .
0.0 21.3 I 26.5 "
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THE SYSTEM SODIUM SULFATE - SODIUM HYDROXIDE - WATER
Results from 0° - 30°
(Windmaisser and stockl, 1950)
_ Earlier determinations by D'Ans and Schreiner, 1910, at 25° are not
in agreement with the more recent work. Additional data at 30° are
given b){ Pischinger and Szufarski, 1958. Results in electrochemical
cells at 25° are reported by Okuno, Sakai and Matsuura, 1942.

= N&2SO4  Sip = Na2S04-10H20  OH = NaOH-H20

Sat. Sol. 4 % . Sat. Sol. Wt. % _ Sat, Sof. 1+ % _
N + Solid A Soli N Solid
92504  NaOH  Phase f\|3.2 I NaOH  Phase &S04  NaOH  Phase
At (0 At 10°, Cont. At 25°, Cont.
4140 0.0 510 2.44 2537 17 .86 19 Sio
330 120 °pp 1..13 2333 18,49 g.so Sio
130 513  sio 0.49 31.35 13.61 92 i
1500 85 Gl 003 34D 60 ol silds
%..60 13.93  Sio 0.24 49:30 s+ (H 18.40 ,0%
72 157 10 0.0 51.50 17.83 - 94
340 20,90 Sio 15.22 10142
42 271 Sio At 18° 11.05 14436 5
4468 22,04 Sio 90 17'23
489 22,12 lo+s 1404 0.0 Sio 2.96  23.30
11 2201 1091 223 Sio 8"70 %.17
2.76 24 .50 10.53  3.56 10 122 50 C
0.67 30,56 18..22 4.43  Sic 0.24 5116 - (H
0.20 3%44 90 6.43 Sio ¢.0 5195 OH
bR W
. : =z . Sio
8,.00 0.17 10 =
At 10° ‘950 11.67  Sio
11.60 13.97 s1&+3 2941 0.0 Sic
38 0.0 10 6,79 18.30 28.52 140  Sic
728 1.00  Sio 3.43 2189 28 .37 57 Sio
.00 244  Sio 115 3052 2817 221 Sio
537 050  3jg 0.2 3731 28.21 250  $ig
449 6.09  Sio 0,19 4236 23,25 292 Sioq*s
it0l 9,10 Sio 0.18  45.45 28,01  2.93
3.96 11.78  Sio 0.19 5127 s+ OH 27.33 09 0
434 14440  Sio 0.0 5143 H 26169 70
532 16,31 Sijo 24042 5.10
6.93 18.10  Sio At 25° 18,75 861
.59 1322 71049 96 17.00
.78 18.%0 21.43 0.0 10 262 21.20
6.19 19.70 2042 100 Sio 0,30 33.82
5.87  20.00 18.61  3.68 10 0.26 45.00 +CH
3.50  23.00 17.86 583  Sio 0,0 5352 0OH
Results of Imkuna, 1949, at 50°
Sat, s% Wt .
Na2S0". ~ NaOH
15.98  8.73

595 18.65
055 34.34
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THE SYSTEM SODIUM SULFITE - SODIUM SULFATE - WATER
(Rivett and Levis, 1923)

~ Constant_agitation was employed for assuring saturation. The solu-
tions and solid ‘phases were analyzed and the compositions of the latter
identified by the "rest method.” At 25° both a stable and a metastable
system existS, and each was determined. The solid phases in contact

with the solutions corresponding to the two branches of the stable sys-
tem were resgectlvel a series of mixed crY_staIs of Na2 04 -10H20+Na2" 03-
10H20 and Na2 04-TH2C4Na2 03-7H20. The solid phases for the two branche
Ofﬁh? metastable system were mixed crystals of anhydrous sulfite and
sulfate.

Results at 25° for the Results at 25° for the
Stable System Metastable System
Gms. per 100 gms, Gms. per 100 gms.
d25 of sat.) sol: (%5 of sat. sol.
4 r
sat4. sol. &&504 N&2'SM3 sat. sol. N&2504 Na2 03
1211 20.40 2.53 1.347 2051 14-39
1.227 19.66 4.11 1.347 19.12 15.43
1.239 18.11 6.29 1.347 17.82 16.94
1.208 17.31 9,22 1.347 16.32 18.34
1.269 16.43 11.39 - 16.18 18.52
1.292 15.25 14461 1.346 13.82 20.35
1.ill 14.55 16.80 — 12.34 21.83
1.312 14.49 16.61 1.346 10.93 23.40
1,274 X YT 149 e R
1.250 4.14 141 1.302 3.99 26.57
: 0.00 23.75 1.285 1.69 21.29
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