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Formation mechanisms of fine particles generated from coal combustion

ZHANG Kai' GONG Ben-gen” TIAN Chong® PAN Si-wei' LI Li' ZHAO Yong-chun’

(1. Electric Power Research Institute of Guangdong Power Grid Corporation._Guangzhou 510080 China; 2. State Key laboratory of Coal Combustion Huazhong
University of Science and Technology Wuhan 430074 China)

Abstract: In order to investigate the emission characteristics and formation mechanisms of fine particles generated from
coal combustion four kinds of coals with different ranks were chosen. The coal combustion experiments were conducted
in a lab-scale drop tube furnace. The results indicate that fine particles generated from coal combustion present as tri—
modal distribution and the three peaks located at 0.05 0.5 and 5 pm. External parameters including coal ranks and
temperatures have no impact on the tri-modal distribution of the fine particles generated from coal combustion. Howev—
er high temperature enhances the yields of ultrafine particles. Refractory elements such as Al and Si are enriched in
coarse particles. Volatile elements such as sulfur are obviously enriched in ultrafine particles. Coarse particles are
mainly from the melting and coalescence of the exclude and included minerals in coal. The transformation behaviors of
included minerals which are adhered on the surface of cenosphere contribute greatly for the irregular shapes of fine
particles of the middle mode.

Key words: coal combustion; fine particles; emission characteristics; formation mechanisms
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Table 1 Ultimate and proximate analysis of coal samples %
Cd H«I Nd SI O«I M;u{ Aud Vduf FC ad
A 88.43 4.99 1.63 0. 68 4.27 1.26 14.07 27.00 61.85
B 58.58 4.25 1.26 0.77 35.14 1.30 15.25 39.02 44.43
C 63.29 3.97 1.07 0.54 31.13 4. 45 15.40 29. 89 50. 26
D 87.09 5.41 1. 54 0.34 5.62 1.09 28.73 19.47 51.80
2
Table 2 Chemical composition of coal samples %
Na, O MgO AL O, Sio, P,0, S0, K,0 Ca0 Ti0, MnO Fe, 0,
A 0.38 0.92 31.58 49.52 3.91 1. 15 0. 68 2.35 1.49 0.10 7.98
B 0.52 5.24 21.18 28.40 1. 88 21.72 0.26 16. 41 0.9 0.03 3.29
C 1.03 2. 68 22.94 58. 89 0.28 4.91 1.21 5.29 0.61 0.03 2.89
D 1.01 1.26 18. 87 65.26 0.35 1.45 0.39 2.54 1. 10 0. 08 7.69
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