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Abstract

According to the actual operation data from a mixed waste fired power plant in Shanxi province, the
model of pollutant emission process of boiler burning waste, coal and straw was established. Validation
showed the model can better simulate the process of mixed fuel boiler pollutants emissions. The
multi-objective optimization function of flue-gas pollutants emission was designed and the Pareto optimal
solution set was found. According to the engineering condition of dioxins could be broken down when the
mixed fired temperature was in the range of 850 ~ 900°C , the efficient solution subset of boiler mixed
burning operating condition that emission values could satisfy the engineering requirements was further
selected from Pareto optimal solution set. The subset showed that when the temperature was higher than
850°C , with appropriate increase of the blending amount of coal and temperature, the formation of dioxins
of boiler side exit has been significantly reduced, the minimum was 0. 012 8 ngTEQ/m”’, far better than
the national standard value of 1.0 ngTEQ/m’ of eventually allowed emissions gas and test value
0. 026 ngTEQ/m’ of the on-site gas after purification. Moreover, the other pollutant emission value is also
much lower than the actual test value of side exit of on-site boiler.
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Tab.1 Actual operating test data of pollutant emissions

of side exit of boiler of mixed fuel power wastes,

coal and straw
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ngTEQ'm ™ mg-m~? mg:m™> mg-m

750 0. 103 438 89 215

800 0. 089 518 80 220
5:20:75

850 0. 034 458 95 224

900 0.024 478 78 260

750 0. 086 980 96 218

800 0. 055 1099 106 230
10:10: 80

850 0.022 1039 86 226

900 0.019 989 110 266

750 0.079 1507 95 210

800 0. 049 1608 89 227
15:5:80

850 0. 020 1404 105 229

900 0.017 1508 100 280

750 0.077 2098 86 211

800 0. 045 1988 99 221
20:0: 80

850 0. 020 2 069 92 231

900 0.013 2008 97 266
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Tab.2 Industrial analysis and elemental analysis of wastes, coal and stalk
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Fig. 1

of boiler burning wastes, coal and straw
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Tab.5 Comparison of model predictions of boiler side and actual emissions on-site

e FEFE Bk T/ ngTEQ - m ~3 SO,/mg+m~> HCl/mg-m = NO,/mg-m ™3
BRFEL  sepp( BBV AIGHRE SEBRE TONME AIRHR2E SERR(E TRINME AIXTIR2E SRR TR ANXHRE
5:20:75 0.089 0.0829 0.0682 518 481.1 0.0713 80 86.3 0.078 5 220 216.0 0.018 4
10: 10: 80 0.055 0.0527 0.0415 1099 1022.5 0.0696 106 99. 1 0.065 2 230 209.5 0.089 1
15:5:80 0.049 0.0475 0.0307 1 608 1482.9 0.0778 89 95.6 0.074 6 227 206. 7 0.089 5
20:0: 80 0.045 0.0467 0.0384 1988 2086.7 0.0496 99 90. 1 0.089 4 221 210.0 0.0499
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Fig.2  Optimal process of pollutant emission
of boiler burning wastes, coal and straw
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Tab.6 Optimized results of pollutant emission of side exit of boiler burning wastes, coal and straw

R/ C WEE/% FEFaR/% BRSR/ % IR S0, ik HCLHPE NO, HF it
/ngTEQ-m ~3 /mg-m 3 /mg-m 3 /mg+m 3
891. 6 18.6 1.5 79.9 0.0128 1793. 1 94.5 244. 4
874.8 16. 1 4.1 79.8 0.0144 1487.0 99.9 243.0
890.9 13.1 6.9 80.0 0.0158 1324.4 96.3 239.6
891.3 11.7 9.7 78.6 0.0169 989. 8 99.4 236. 1
886. 2 8.8 12.8 78.4 0.019 1 916. 1 98.2 239.7
861.4 10.5 11.5 78.0 0.0225 942.5 93.3 226.5
840.9 16.2 5.8 78.0 0.024 0 1521.6 98.4 225.7
893.0 6.3 18.7 75.0 0.024 1 498. 4 90. 4 248.2
835.7 18.6 2.1 79.3 0. 026 0 1892.4 95.6 222.8
847.8 9.1 12.4 78.5 0.028 7 898. 2 88.0 225.4
818.5 16.7 4.0 79.3 0.0352 1547.2 95.8 213.5
821.2 9.7 11.3 79.0 0.0399 955. 8 87.0 214.5
810.3 14.4 5.8 79.8 0.0420 1269.9 94.7 209. 5
818. 6 5.7 18.2 76. 1 0. 048 6 569.7 79.6 218. 1
802. 7 11.9 8.9 79.2 0.0489 1100. 1 91.8 208. 4
812.2 5.4 18.0 76.6 0.0527 562.4 80. 8 217.5
785.3 16.1 5.5 78.4 0.058 0 1456.4 95.2 205.9
768. 6 15.5 4.8 79.7 0. 068 1 1542.7 95.0 206. 4
762.3 18.2 1.9 79.9 0.0703 1794.0 90.9 207.0
756.9 14.3 6.4 79.3 0.0757 1478.2 95.6 208. 6
771.2 5.7 18.8 75.5 0.077 6 547.6 82.8 205.5
762. 4 8.4 11. 8 79.8 0.079 4 900. 2 89.5 216.3
753.9 6.4 18.1 75.5 0.0849 514.7 88. 1 223.4

x7 AIHEIRXREITIANERMTE

Tab.7 Efficient solution subset satisfying the real engineering operating condition

W A BRI Rahe oD SO HCURRE N, R
/ngTEQ-m = fmgem3 /imgem /imgem?
891.6 18.6 1.5 79.9 0.0128 1793.1 94.5 244. 4
874.8 16.1 4.1 79. 8 0.014 4 1487.0 99.9 243.0
890.9 13.1 6.9 80.0 0.0158 1324.4 96.3 239.6
891.3 11.7 9.7 78.6 0.0169 989. 8 99.4 236. 1
886. 2 8.8 12.8 78.4 0.0191 916. 1 98.2 239.7
861.4 10.5 11.5 78.0 0.0225 942.5 93.3 226.5
893.0 6.3 18.7 75.0 0.024 1 498. 4 90. 4 248.2
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