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Appendix 16

Oxidation of Sulfur Compounds 

Table A17–1. Oxidation of H2S in NaCl and Seawater as a Function of Ionic Strength at 25 ºC


I

log k(NaCl)
log k(SW)












0

2.48





0.723

2.57





0.723


2.92




1.62

2.86





3.00

3.27





4.00

3.3





6.00

3.61





Table A17–2. Oxidation of H2S in Seawater as a Function of Ionic Strength at 25 ºC 


pH
log k(SW)

(HS

log k(calc)










0.0




1.9031


0.95
1.84

0

1.90309


1.00
1.95

0

1.90309


1.95
1.85

0

1.90309


2.63
1.94

0.0001

1.903233


3.35
1.84

0.0005

1.903806


3.5
1.99

0.0007

1.904092


3.95
2.05

0.0019

1.905805


4.00
1.8

0.0021

1.906089


4.52
1.88

0.0069

1.912868


5.00
2.09

0.0205

1.931519


5.48
2.03

0.0594

1.980828


6.17
2.33

0.2361

2.153298


6.69
2.15

0.51

2.331711


7.10
2.41

0.7245

2.433399


8.00
2.5

0.9543

2.521053


8.00
2.55

0.9543

2.521053


9.00
2.49

0.9952

2.534956


9.00
2.45

0.9952

2.534956


9.00
2.57

0.9952

2.534956


10.20
2.66

0.9995

2.536392


10.20
2.55

0.9995

2.536392


11.50
2.54

1

2.536558


12.01
2.56

1

2.536558


14.0




2.5366


Table A17–3. Oxidation of H2S in Water as a Function of Products at 25 ºC


Time
H2S
SO3
S2O3
SO4
Total








0






0.17
24.6
0.3
0
0
24.9

1
24.1
0.8
0
0
24.9

2
23.1
1.4
0.2
0.1
24.8

3
22.4
1.8
0.6
0.2
24.9

4
21.6
2
1.1
0.3
24.8

5
20.3
2.7
1.6
0.4
25

6
19.5
3
1.8
0.6
24.9

7
18.6
3.5
2.2
0.6
24.9

8
18
3.7
2.5
0.7
24.8

9
17.3
4.1
2.7
0.9
24.9

11
15.3
4.5
3.5
1.4
24.9

14
13.7
4.7
4.6
1.8
24.8

18
10.7
5.2
6.3
2.5
24.8

22
9
5.4
7.2
3
25

25
8.2
5
8
3.7
24.9

28
7
4.9
8.5
4.4
25.1

32
6.3
4.8
9.5
4.4
25

36
5.4
4.7
10.1
4.7
24.9

41
4
4.5
11
5.6
25.1

46
3.5
4.2
11.2
6.1
25

51.5

3.7
11.6
6.5
24.8

60

3
12
7
24.8

Table A17–4. Oxidation of H2S in Water and Seawater (S = 35)








Temp.(ºC)

log k(W)

Temp. (ºC)

log k(SW)









5

0.98

5

1.28

5

1.3

5

1.59

5

1.37

10

1.27

10

1.1

10

1.271

10

1.34

10

1.5

15

1.31

15

1.68

15

1.41

15

1.81

20

1.44

20

2.05

20

1.51

20

2.07

25

1.55

25.26

2.09

25

1.99

25.26

2.44

25

2.05

30

2.29

30

1.88

35

2.58

Table A17–5. Oxidation of H2S with Fe(OH)3 in Seawater as Function of pH


pH
k










4
14.1




4.5
39.8




5
100




5.5
217.8




5.75
204.2




6
300




6.25
436.5




6.5
447




7
472




7.5
339.6




8
262




8.5
285.8










Table A17–6. Oxidation of H2S with Fe(OH)3 in Seawater









Temperature (ºC)

log k









4.86

5.338



14.87

5.529



24.82

5.656



34.83

5.774



44.82

5.864









Table A17–7. Oxidation of H2S with Fe(OH)3 in Seawater


Time(min)
30 μM
20 μM





1
3.197
2.83

3
2.85
2.554

5
2.657
2.194

7
2.387
1.981

9
2.117
1.763

11
1.865
1.518

Table A17–8. Oxidation of H2S in Seawater with H2O2 as Function of pH. 

pH
log k
((H2S)
((HS)
k







3.000
–2.301
1.000
0.000
0.004

4.000
–1.623
0.999
0.001
0.038

5.400
–0.538
0.974
0.026
0.928

6.000
0.135
0.905
0.095
3.431

6.500
0.685
0.751
0.249
9.005

6.840
1.196
0.580
0.420
15.208

6.900
1.232
0.546
0.454
16.438

7.370
1.420
0.289
0.711
25.722

7.500
1.442
0.232
0.768
27.803

7.500
1.576
0.232
0.768
27.803

8.000
1.761
0.087
0.913
33.044

8.000
1.576
0.087
0.913
33.044

8.000
1.660
0.087
0.913
33.044

8.500
1.561
0.029
0.971
35.139

8.500
1.556
0.029
0.971
35.139

9.000
1.492
0.009
0.991
35.858

9.500
1.306
0.003
0.997
36.091

9.500
1.239
0.003
0.997
36.091

10
1.194
0.000954
0.999046
36.16546

10.5
1.176
0.000302
0.999698
36.18907

11
1.185
9.55E–05
0.999905
36.19654

11.5
1.133
3.02E–05
0.99997
36.19891

12
1.088
9.55E–06
0.99999
36.19965

13
0.636
9.55E–07
0.999999
36.19997













Table A17–9. Oxidation of H2S in Seawater with H2O2 as Function of Temperature and Ionic Strength



I 

(5 ºC)
log k (5 ºC)

I

(25 ºC)
log k (25 ºC)

I

(45 ºC)
log k (45 ºC)












0.000
1.240

0.000
1.660

0.000
2.280


0.141
1.320

0.060
1.690

0.141
2.250


0.265
1.290

0.265
1.730

0.265
2.300


0.600
1.320

0.600
1.700

0.600
2.280


0.849
1.220

0.640
1.710

0.640
2.200


0.854
1.380

0.787
1.750

0.707
2.180


1.000
1.180

0.849
1.750

0.787
2.190


1.118
1.320

1.000
1.730

0.849
2.170


1.414
1.280

1.414
1.760

0.854
2.210


1.732
1.380

1.732
1.790

1.000
2.160


2.000
1.380

2.000
1.800

1.414
2.200


2.236
1.460

2.121
1.840

1.732
2.270


2.449
1.470

2.236
1.890

2.000
2.330





2.236
1.830

2.236
2.370





2.449
2.040

2.449
2.360





2.449
2.040

2.449
2.360





2.449
2.000





Table A17–10. Oxidation of H2S in Seawater with H2O2 as Function of Temperature and Ionic Strength


1000/T
log k NaCl
1000/T
log k NaCl
log k
SW













1.814
1.240
1.814
1.470
1.220




1.811
1.150
1.782
1.680
1.580




1.775
1.520
1.750
2.020
1.750




1.750
1.660
1.720
2.160
2.000




1.732
1.920
1.691
2.360
2.170




1.714
2.160







1.691
2.280





























































Table A17–11. Oxidation of H2S in Seawater with H2O2.






Time(h)
25 (M
Time(h)
50 (M
Time (h)
100 (M
Time(h)
200 (M










0.00889
3.157
0.01056
3.8028
0.00917
4.3448
0.01056
5.026

0.0356
2.9838
0.03278
3.7212
0.02778
4.1702
0.02722
4.7589

0.0475
2.8926
0.05056
3.5601
0.04556
3.9742
0.04556
4.6372

0.06361
2.7975
0.06722
3.4566
0.06306
3.77
0.06306
4.4729

0.08083
2.6675
0.09444
3.2636
0.08083
3.6452
0.08
4.3108

0.0975
2.5482
0.11194
3.1498
0.09889
3.4904
0.0975
4.2169

0.11417
2.4253
0.1272
2.9907
0.13389
3.32
0.11389
4.0963

0.13083
2.2963
0.14611
2.9101
0.15194
3.2032
0.13111
3.9851

0.15
2.1606
0.16417
2.7741
0.17139
3.0906
0.15528
3.8888

0.17306
2.0273
0.18056
2.6617


0.17528
3.7446










Table A17–12. Oxidation of H2S in Seawater at 25 ºC



Time(min)
10 (M
17 (M
30 (M








0.1
2.3
2.83
3.4


3
2.1
2.7
3.3


7
2
2.6
3.1


11
1.9
2.5
3


15
1.8
2.4
2.9


19
1.7
2.3
2.8


23
1.65
2.15
2.7


26
1.5

2.65


27

2.07



28


2.5


31





32
1.34
1.9
2.45








Table A17–13. Oxidation of H2S with MnO2 in Seawater as a Function of pH




pH
k
















2
281.8







3
338.8







4
478.6







4.85
831.8







5
933.2







5.5
871







6
812.8







7
602.6







8.17
436.5







8.5
257







9
199.5







Table A17–14. Oxidation of H2S with MnO2 in Seawater at 25 ºC


Time
25.5 (M
22.4 (M
15.2 (M








0
–10.573
–10.706
–11.094


2
–10.9
–11.033
–11.421


4
–11.227
–11.36
–11.748


6
–11.554
–11.687
–12.075


8
–11.881
–12.014
–12.402


10
–12.208
–12.341
–12.729


14
–12.862
–12.995
–13.383















MnO2
= 375 (M










Table A17–15. Oxidation of H2SO3 in Seawater as a Function of Ionic Strength and Temperature


pHSW
log k
SW
pH

NaCl
log k
NaCl


((HSO3)
((SO3)










4.15
3.646832
3.45
1.963683


0.992221
0.004641

4.79
4.326832
3.91
2.473683


0.979296
0.019995

5.31
4.836832
4.24
2.813683


0.936481
0.063314

5.53
4.766832
4.74
3.223683


0.899011
0.100871

5.77
5.226832
5.15
3.523683


0.836778
0.163159

5.96
5.466832
5.53
3.933683


0.768023
0.231939

6.3
5.576832
5.93
4.203683


0.60215
0.397837

6.44
5.536832
6.31
4.343683


0.523005
0.476986

6.77
5.516832
6.78
4.293683


0.339
0.660997

7
5.426832
7.2
4.123683


0.231948
0.768051

7.39
5.276832
7.52
3.873683


0.109549
0.89045

7.85
4.966832
7.85
3.613683


0.040913
0.959087

8.2
4.706832
8.23
3.313683


0.018698
0.981302

8.5
4.366832
8.54
3.063683


0.00946
0.99054



















Table A17–16. Oxidation of H2SO3 in Seawater as a Function of Ionic Strength and Temperature


S
I0.5
15 ºC
25 ºC
35 ºC
45 ºC












0.17
0.058169
0.47
0.97
1.43
1.97



3.5
0.264376
1.21
1.85
2.48
3.09



8.77
0.419604
1.7
2.32
2.99
3.69



17.53
0.595879
1.98
2.63
3.36
4.13



26.3
0.733148
2.1
2.82
3.57
4.33



35.06
0.85032
2.17
2.87
3.65
4.46





















