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Hazard Evaluation Modeling of Particulate Matters Emitted by Coal-Fired

Boilers and Case Analysis

SHI Yan-ting, DU Qian, GAO Jian-min, BIAN Xin, WANG Zhi-pu, DONG He-ming, HAN Qiang,CAO Yang
(School of Energy Science and Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract: In order to evaluate the hazard of PM, ; emitted by various boilers, in this paper, segmentation of particulate matters with
sizes of below 2.5 wm was performed based on their formation mechanisms and hazard level to human beings and environment.
Meanwhile, taking into account the mass concentration, number concentration, enrichment factor of Hg, and content of Hg element in

different coal ashes, a comprehensive model aimed at evaluating hazard of PM, ;emitted by coal-fired boilers was established in this

paper. Finally, through utilizing filed experimental data of previous literatures, a case analysis of the evaluation model was conducted,

and the concept of hazard reduction coefficient was proposed, which can be used to evaluate the performance of dust removers.
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Table 1  Evaluation factors of particles with different sizes
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Table 2 Basic condition of the power plant boilers
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Table 3 Original data at the entrance of the dust removers
T H LD L] g 1 2 iyl 3 iy 4 ks 6 Byg 7
B E  mgem~? 2.49 14.01 44. 58 4.33 5.58 9.94 1.89
PMy, 3 REORE  x10* Ki-cm 3 87. 80 1347.8 1954. 1 201. 42 160. 32 293. 38 194. 11
REF 2.52 5.38 6.92 5.03 3.57 3.06 3.64
iR E  mgem 3 948. 47 358.74 354.31 410. 48 1386.4 925.19 227.67
PMg 35 2.5 BEORE  x10* Ki-cm 3 73.72 39. 66 60. 10 31.31 148. 81 89. 42 21.72
REF 1.63 1.68 3.98 1.20 0.31 0.20 0. 46
iR E  mgem 3 950. 96 372.75 398. 89 414. 81 1392.0 935.13 229.56
PM, 5 PERE  x10* Bi-em > 161.52 1387.5 2014.2 232.73 309. 12 382. 80 215. 83
REF 1.63 3.31 5.82 3.90 1.71 2.86 1.62
Hg, peeg! 0.96 1.26 1.33 1.29 0.55 0. 65 0. 80
x4 BRALF|HOFKREE
Table 4  Original data at the exit of the dust removers
iH eIt AL B g2 B3 B4 B s e BT
BV E  mgem 3 0.36 0.15 1.86 0.01 1. 06 0.91 0.14
PMy, 35 PERE  x10* Bi-cm 3 10. 00 10. 65 113.08 0.47 39.17 19. 66 9.14
REF 8.13 6. 86 9.54 4.81 3.55 15.59 7.08
B mgem~? 37.58 2.97 10.79 1.17 174.78 45.55 16. 87
PMgas.0s  AEOEEE  x10* Ki-cm 3 5.16 0. 49 1.98 0.12 20. 46 7.40 2.25
REF 3.25 4.81 11.85 5.64 0. 62 5.00 2.94
B E mgom? 37.94 3.12 12.65 1.18 175. 84 46. 45 17.01
PM, 5 REORE  x10* Ri-em ™3 161.52 1387 2014.2 232.73 309. 12 382. 80 215. 83
REF 4.00 4.36 11.24 7.63 3. 12 2.82 3.00
Hg, pgeg! 0.49 0. 64 1.18 1.59 0.88 0.18 0.42
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Table 5 Al value at the entrance of the dust removers

SNl EEV 2 B3 4 B s ZEVAN 7
PM, 3 3578.8 93222.8 272521.4 19 117.6 5916.1 10 682. 6 5599.4
PMg 5525 44788 15881.4 43 489.4 10559.3 25446.5 37 590. 4 4011.3
PM, 66 381 189 139.2 390 813. 4 94 144.7 202 040.9 265 047.9 44 963.3
F6 BRAFHOAIE
Table 6 Al value at the exit of the dust removers
WH EEVS| B2 B3 4 BIs e B 7
PM 34 1482.8 1101.3 18 469. 0 43.2 1271.8 4254.0 649. 1
PMy 3555 4712.7 462.0 4104.4 164.7 6 663. 0 8704.7 2253.8
PM, 9999.9 2040.2 32121.7 493.0 57 548. 4 15 460. 7 5192.0
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