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Calculation model of ammonia desulphurization detergent pH
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Abstract Through the proton theory, based on proton balance equation, the correlation model of the am-

monia desulphurization detergent related ion concentration and pH was established, and the impact factors are

discussed. Research showed that pH calculated from this theory fit for the actual measured pH. The phase dia-

gram between sulfur elements effecting the pH of the ammonia desulphurization detergent and pH was obtained

with the experimental study, and the modified methods were put forward. The model can be utilized as the rea-

sonable calculation method of ammonia desulphurization detergent pH.
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Table 1 Orthogonal experiment test results
SR ML Cnol /1) pH
(NH,),S0, (NH,)SO0, NH,HSO,
1 0.007576 0.011129 0.015882 6.93
2 0.007576 0.002224 1.588235 5.65
3 0.007576 0.00056 0.158824 6.01
4 0.007576 0.001112 3.176471 5.51
5 0.007576 0.005569 0.794118 5.77
6 0.039038 0.011129 1.588235 5.64
7 0.039038 0.002224 0.158824 6
8 0.039038 0.00056 3.176471 5.49
9 0.039038 0.001112 0.794118 5.75
10 0.039038 0.005569 0.015882 6.65
11 0.003788 0.011129 0.158824 6.35
12 0.003788 0.002224 3.176471 5.42
13 0.003788 0.00056 0.794118 5.74
14 0.003788 0.001112 0.015882 6.3
15 0.003788 0.005569 1.588235 5.6
16 0.780758 0.011129 3.176471 5.34
17 0.780758 0.002224 0.794118 5.43
18 0.780758 0.00056 0.015882 5.23
19 0.780758 0.001112 1.588235 5.37
20 0.780758 0.005569 0.158824 5.56
21 0.390379 0.011129 0.794118 5.6
22 0.390379 0.002224 0.015882 5.88
23 0.390379 0.00056 1.588235 5.48
24 0.390379 0.001112 0.158824 5.65
25 0.390379 0.005569 3.176471 5.39
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Table 2 Theoretical calculation pH

LRHS Hi¢ pH LKRAS Hlig pH
1 6.918678 14 6.42066
2 5.572855 15 5.771576
3 5.772837 16 5.77081
4 5.274718 17 5.720496
5 5.921871 18 6.17663
6 5.921664 19 5.422123
7 6.071363 20 6.259422
8 5.129592 21 6.070923
9 5.572756 22 6.518423
10 6.764422 23 5.275788
11 6.421337 24 5.915626
12 5.423313 25 5.621156
13 5.424995
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Fig. 1 Comparetion between theoretical

calculation pH and measured pH
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Table 3 Comparison between modified values and

theoretical calculation values
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Table 4 Various ions activity coefficients

5 R H
FWAS NH, HSO; S03- 803~
1 0.77893 0.79173 0.41606 0.39292
2 0.51475 0.57113 0. 14409 0. 1064
3 0.70161 0.72437 0.3063 0.27532
4 0.46684 0.53362 0.11798 0.08108
5 0.56806 0.61363 0.17927 0.14179
6 0.50932 0. 56685 0. 14089 0.10324
7 0.66325 0.69188 0.26293 0.22915
8 0.46501 0.5322 0.11708 0.08022
9 0.56027 0.60737 0.17367 0. 13608
10 0.71911 0.7394 0.32834 0.29889
11 0.69237 0.71649 0.29526 0.26354
12 0.467 0.53374 0.11806 0.08116
13 0.57078 0.61583 0.18126 0.14383
14 0.83892 0.84584 0.52742 0.51186
15 0.51481 0.57118 0.14413 0. 10644
16 0.43418 0.50836 0.10269 0.06678
17 0.46805 0.53455 0.11858 0.08165
18 0.48728 0.54955 0.12855 0.09121
19 0.454 0.52366 0.11175 0.07519
20 0.48281 0.54605 0.12617 0.08891
21 0.49908 0.55879 0. 13503 0.0975
22 0.53846 0.58993 0.15886 0.12112
23 0.47657 0.54119 0.12291 0.08578
24 0.52968 0.58295 0.15324 0. 11548
25 0.4478 0.51886 0.10884 0.07248

LEA T EIEJ5 19 pH Mg+ pH
1 6.91868 6.918678
2 5.572862 5.572855
3 5.772866 5.772837
4 5.274733 5.274718
5 5.921874 5.921871
6 5.921672 5.921664
7 6.071401 6.071363
8 5.129738 5.129592
9 5.572831 5.572756
10 6.764437 6.764422
11 6.421338 6.421337
12 5.423317 5.423313
13 5.425009 5.424995
14 6.420667 6.42066
15 5.771577 5.771576
16 5.770962 5.77081
17 5.721255 5.720496
18 6.179634 6.17663
19 5.423628 5.422123
20 6.259726 6.259422
21 6.070999 6.070923
22 6.518803 6.518423
23 5.277269 5.275788
24 5.916386 5.915626
25 5.621307 5.621156
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