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Experiment on preheating characteristics of
bituminous coal by circulating fluidized bed
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Abstract: An experimental study on the preheating characteristics of Shenmu bituminous coal was carried out on a 30 kW
preheating combustion experimental platform. The particle size specific surface area apparent morphology and carbon
structure of Shenmu bituminous coal and preheated char were analyzed by a laser particle size analyzer an automatic
surface area analyzer a field emission scanning electron microscope and a laser Raman spectrometer. The experimental
results show that the preheating process has a function of modification and quality improvement on coal combustion in
terms of physical properties. The preheated fuel has a smaller particle size a larger specific surface area and a larger pore
structure than the raw coal. During the preheating process the degree of graphitization of the carbon frame structure was
reduced and the stable graphite structure of the carbon frame structure was transformed to the disordered active defect
structure resulting in an increase in the active defect carbon structure in the preheated fuel and enhancing combustion reactivity.
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Tab.1 Industrial analysis and elemental analysis of Shenmu coal
1% 1% /
M, A Vad FCy Ca H, N Sad 0.4 (Mikg™")
14.59 11.36 7.32 66.72 68.31 0.85 0.58 0.30 4.01 23.32
2 3
Tab.2 Test conditions Tab.3 Analyses of preheated coal gas
1% /
/(kgeh™1) 4.12 co Co, H, CH, N, (MJem™3)
CFB 0.51 6.45 14.12 4.74 1.26 70.85 2.21
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Tab.4 Industrial analysis elemental analysis and conversion rate of preheated fuel

1%
/
(MJ-kg™")
Mad Aarl Va(l chl Canl Had Nad Sa«l Oad
4.2 10.9 4.7 80.2 81.7 0.64 0.85 0.38 1.4
28.56
51.1 0 92.9 32.9 45.3 92.3 56.9 52.6 91.9
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Fig.6 Raman spectrum test intensity
curve and peak fitting curve
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