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Reseach on SO, morphological characteristics in flue gas of coal-fired power

plants based on thermodynamic equilibrium calculation
YU Weijing, MA Chao,TAN Wenbin, CUI Lei, LI Changhao
( China Huadian Engineering Co. ,Lid. ,Beijing 100000, China)

Abstract : SO,is one of the common pollutants discharged from coal-fired power plants,which has a great impact on the stable operation of sys-
tem equipment and the quality of atmospheric environment. In order to deepen the relevant research, SO, morphologic transformation calcula-
tion model was established based on thermodynamics and acid dew point theory. The morphologic characteristics of different flue gas temperature,
humidity and SO, concentration were calculated ,and the distribution characteristics of SO, morphologic characteristics in flue gas from conven-
tional coal—fired power plants were determined. The results show that SO; in flue gas of coal—fired power plants is mainly composed of SO, gas,
H,80, gas and H, SO, aerosol. The transformation of SO, is based on chemical reaction and physical reaction. The chemical reaction is
that SO, gas reacts with H,O gas to H,S0O,gas and the physical reaction is that H,S0, gas condenses to H,SO, aerosol by homogeneous and het-
erogeneous nucleation when flue gas temperature is lower than dew point,respectively. In addition,assuming the valve of humidity is 8% ,when
the flue gas temperature is lower than 202 °C , higher than 495 °C and lower than 95 °C,SO, exists in the form of H,S0, gas,SO, gas and H,S0,
aerosol , respectively. Furthermore ,combined with the distribution of flue gas humidity and temperature in conventional coal—fired power plants,
the distribution characteristics of SO, are as follows:S0; gas, SO, gas and H,S0, gas,H,S0, gas and H,S0O, aerosol ,H,S0, aerosol exist the sec-
tion ahead denitrification device,between denitrification device and air preheater ,between air preheater and rear section of desulfurization unit,
respectively. What is more,the particle size of H,SO, aerosol is less than 0.1 pm.
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Table 1 Specific heat capacity of sulfuric acid

in gaseous form at different temperatures

" g/ N s/
/K i B /K
(J+ (mol - K)™") (J+ (mol - K)™")
298.15 90.235 600 113.427
300 90.435 700 117.952
350 95.509 800 121.583
400 100.041 900 124.596
450 104.065 1 000 127.160
500 107.606 1100 129.382
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Fig.2 Chemical morphological characteristics of SO,
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Table 2 A H’ of H,SO,,SO, and H,O at different temperatures
P B IR AR SR A T eR A (K - mol ™)
(aey)
300 K 400 K 500 K 600 K 700 K 800 K 900 K 1 000 K
H,S0, -652.859 -624.986 -596.048 -566.661 -537.062 -507.364 —476.548 —440.854
S0, -370.862 -362.242 —-352.668 —342.647 —-332.365 —-321.912 -310.258 -293.639
H,0 -228.500 -223.901 -219.051 -214.007 -208.812 —-203.496 —-198.083 -192.590
R3 AREARITERIFRAEE/R R B E 7 5
Table 3 The calculated A G’ of different formulas
\ BRI EE IR S5 g 75 A 30T PRI/ (KD + mol ™)
A
300 K 400 K 500 K 600 K 700 K 800 K 900 K 1 000 K
(6) -53.497 -38.843 -24.329 -10.007 4.115 18.044 31.793 45.375
(7) -53.483 -38.923 —-24.534 -10.306 3.772 17.712 31.526 45.230
100 F - H, SO, S He ], a5 SR sl 5 frs, a0
= R
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Fig.3 Comparision between calculated value

and literature value
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