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Analysis and Calculation of Flue Gas SO, Concentration Based on

Ultimate Analysis Contents of Coals

XING De-shan, YAN Wei-ping

(North China Electric Power University, Baoding 071003, China)

Abstract: A number of formulae have been deduced for calculat-
ing the S0, concentrations of dry flue gas, wet flue gas and satu-
rated flue gas based on the ultimate analysis contents of coals.
The affection of S,;, excess air coefficient and other ingredients in
coal on SO, concentration are discussed. A SO, concentration con-
version formula among different excess air coefficient was ob-
tained. Two criterion are also given which can directly compare
SO, concentration of different coals. Finally, other two formulae
are given which can calculate SO, concentration simply by the
converted sulfur content or S,,/C,,. All of the formulae can meet
the need of SO, concentration calculation under various conditions
very well, and the calculation data can be taken as the foundation
compared with those measured.
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Tab.1 Ultimate analytical data and dry flue gas dioxide concen-

tration of several coals

, 7
% C/% Ho/% Oy /% N /% Su/% Ay/% My/%  Fme . Gy
/Kke™) (mgNm?)
168.22 4.04 7.56 0.76 0.71 10.03 8.68 26580 1494
264.72 3.65 9.51 0.94 0.50 6.48 14.20 24308 1129
357.05 3.68 9.23 0.95 0.49 12.60 16.00 22357 1237
461.27 3.23 7.5 0.43 1,10 18.29 8.18 23195 2619
550.63 3.14 7.36 0.69 1.56 30.02 6.60 19280 4408
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Fig.1 - S, of coals vs. sulfur dioxide concentration of dry

flue gas
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Tab.2 Dry flue gas dioxide concentration of several coals under
different excess air ratios mg*Nm ™3
TB®BFZREH
1.1 1.15 1.2 1.25 1.3 1.35 1.4
1911 186 1748 1677 1611 1551 1494
1442 1378 1320 1266 1217 1171 1129
1581 1511 1447 1388 1333 1283 1237
3346 3198 3063 2938 283 2717 2619
5636 538 5157 4947 4753 4574 4408
X3 2 %% SO, WA (Can, — Coo,_)/
Coo,  HEATA—fLALH, 1851% 3,
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Tab.3 Relative changes of dry flue gas dioxide concentration

(based on a =1.4)
dESHEHR
1.1 1.15 1.2 1.25 1.3 1.35 1.4
0.2791 0.2222 0.1700 0.1225 0.078 3 0.038 2
0.2772 0.2206 0.1692 0.1214 0.078 0 0.037 2
0.2781 0.2215 0.1698 0.1221 0.077 6 0.0372
0.2776 0.2211 0.1695 0.1218 0.0779 0.037 4
5 0.2786 0.2219 0.1699 0.1223 0.0783 0.037 7
V1 0.2781 0.2214 0.1697 0.1220 0.0780 0.037 5

RRAER 3 MR, THHIMTRE A
Cso, = Cso, , ,(3.463 13-2.821 76a +0.759 054°)

(1.1<<a<1.4) (5)
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2.3 B EMA SRR
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Tab.4

HEF
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Correlation between ultimate contents and dry flue gas

dioxide concentration of several coals

S/ Su/(Cut Syp/(Ax+t
¥ / ar ar ar ar ar C‘
BR Sen  Sa/Ca (Cut8S,) HytS.) M) 0,

1 0.1118 0.0104 0.0103 0.0097 0.0379 1494
2 0.0861 0.0077 0.0077 0.0073 0.0242 1129
3 0.0918 0.0086 0.0085 0.0080 0.0171 1237
4 0.1986 0.0180 0.0176 0.0168 0.0416 2619
5 0.3388 0.0308 0.0209 0.0282 0.0426 4 408

X F$70.999 930.999 89 0.99994 0.99998 0.73116 1
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Tab.5 Flue gas dioxide concentration of several coals
Cso,/(mg*Nm ™) (a=1.4,

I . -3 dp A
B ey C (e N D (AARE)
1 1390 1332
2 1043 1 006
3 1131 1102
4 2 445 2334
5 4092 3929
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