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Abstract : Since the promulgation of “water pollution control action plan” in China,a zero liquid discharge of desulfu-
rization wastewater has become a new trend of water pollution control in power plant. Aiming at the core technical issue
on the application of desulfurization wastewater evaporation technology using high temperature flue gas,the modeling
and experimental research on the gas-phase conversion characteristics of chloride ion under different operation condi-
tions were carried out in this paper. The traditional gas-liquid equilibrium theory was applied to the complex mixed salt

system. Based on state equation ,the model of chloride ion gas-solid phase partition coefficient in ideal system was cal-
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culated. The ideal model was validated and linearly corrected with complex water namely desulfurization wastewater by
correction factor & and correction constant ¢. Then, experimental research was conducted using self-designed device.
The interaction and significance of each factor were compared and analyzed. The order of influence significance on
chloride ion gas-solid distribution coefficient is temperature>pH>Cl~ concentration>Mg** concentration>Ca’* concen-
tration>Na" concentration. The correction factor is determined using real desulfurization wastewater and orthogonal ex-
perimental data €= 1.068. The correction constant ¢ contains key environmental parameter like temperature and water
quality parameters that affect the gas phase conversion of chloride ion. MATLAB was used to calculate the models,
three fitting forms were selected and the linear fitting had the highest correlation R*=0.925 8 that meets with require-
ment. Finally, the model of chlorine ion gas-solid phase partition coefficient suitable for the temperature range from 180
to 380 C was obtained. The study provides key data for the application of high temperature flue gas evaporation tech-
nology , obtains the quantification and prediction of chloride ion volatilization during desulfurization wastewater evapora-

tion. The research results provide an important theoretical and practical reference for the application of this technology.
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Table 1 Parameters of experimental condition
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Table 3 Results of orthogonal experimental

% . Clm ¥R/ Na* VR &/ Ca* Wi/ Mg?*/
=8 e M (mol+ L) (mol+L™")  (mol-L7")  (mol-L") e R
1 200 3 0. 01 0.01 0.01 0. 01 0.647 3
2 200 5 0. 02 0.02 0.02 0.02 0.556 6
3 200 7 0.03 0.03 0.03 0.03 -0.109 0
4 200 9 0. 04 0. 04 0.04 0.04 -0.173 3
5 250 3 0.01 0. 02 0.02 0.03 0. 968 2
6 250 5 0.02 0.01 0.01 0. 04 0.897 3
7 250 7 0.03 0. 04 0. 04 0.01 0.180 0
8 250 9 0. 04 0.03 0.03 0. 02 0.047 3
9 300 3 0. 02 0.03 0. 04 0.01 1.160 5
10 300 5 0.01 0. 04 0.03 0. 02 0.989 0
11 300 7 0.04 0.01 0.02 0.03 0. 596 3
12 300 9 0.03 0. 02 0.01 0. 04 0.2356
13 350 3 0.02 0. 04 0.03 0.03 1.450 7
14 350 5 0.01 0.03 0. 04 0. 04 1.265 8
15 350 7 0.04 0. 02 0.01 0. 01 0.769 3
16 350 9 0.03 0.01 0.02 0.02 0.586 0
17 200 3 0.04 0.01 0.04 0.02 -0.075 1
18 200 5 0.03 0.02 0.03 0.01 -0. 085 4
19 200 7 0. 02 0.03 0.02 0. 04 0.047 9
20 200 9 0.01 0. 04 0.01 0.03 0.0259
21 250 3 0. 04 0.02 0.03 0. 04 0.909 8
22 250 5 0.03 0.01 0.04 0.03 0.852 4
23 250 7 0. 02 0. 04 0.01 0.02 0.544 9
24 250 9 0.01 0.03 0.02 0.01 0.253 7
25 300 3 0.03 0.03 0.01 0.02 0.909 8
26 300 5 0. 04 0. 04 0.02 0.01 0. 446 4
27 300 7 0.01 0.01 0.03 0. 04 1.078 1
28 300 9 0.02 0.02 0. 04 0.03 0.607 0
29 350 3 0.03 0. 04 0.02 0. 04 0.972'5
30 350 5 0. 04 0.03 0.01 0.03 0.842 9
31 350 7 0.01 0. 02 0.04 0.02 0.621 9
32 350 9 0.02 0.01 0.03 0.01 0.273 1
K; 0. 067 0. 843 0.731 0.582 0. 609 0. 443 —
K; 0.582 0. 708 0. 692 0. 560 0.553 0. 498 —
K; 0.753 0. 466 0. 430 0. 552 0. 557 0. 654 —
K; 0. 848 0.232 0. 395 0. 555 0. 530 0. 654 —
R 0. 781 0.611 0. 336 0. 030 0.079 0.211 —
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©=0.001 67 -0.1905 - 0.110 1pH - 11.35 x U TN 45 SR AL, 3R 4 AT LA Y,
[CI"] =7.7[Na"] +4.39[Ca®*" ] + 1.94[ Mg*" ] ARSI ET X I S - B AR A C , T A A X
lg Ky =0.716 3 &7 (22)  ZRRWBAH AN R T 0 B AR R i b B
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Table 4 Formula fitting forms and calculation equation
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