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Industrial experimental research on integrated pyrolysis and gasification of
pulverized coal in fluidized bed reactor
HUANG Yong'? | ZHANG Xiao-gian"*, JIN Jiao'*, HAO Ting'"*, LIU Biao"*, LIU Qiao-xia'>"
( 1.Hydrocarbon High-efficiency Utilization Technology Research Center, Shaanxi Yanchang Petroleum ( Group)
o., Ltd., Xi’an 710000, China; 2.Engineering Research Center for High-efficiency
Utilization of Fossil Hydrocarbon Resources in Petroleum and Chemical Industry, Xi’an 710000, China)

Abstract: To verify the feasibility of fluidized bed pyrolysis-gasification integrated reactor for the production of tar
and syngas in high yield and high quality, a 36 t/d pilot plant is designed, built and commissioned into successful
running.Fine coal in a size of 0-300 pm is continuously processed in the pilot plant to examine the yield and properties
of products from pyrolysis and gasification reactions. The results show that at a pyrolysis temperature of 580°C , a
gasification temperature of 990°C and 1. 0 MPa,the heat and mass transfer in the bed are strengthened and the secondary
reaction is reduced through the synergistic effect of hydrogenation atmosphere, short residence time and high rate
circulation of solid particles.The yield of tar reaches 15. 91% ,which can reach 136. 57% of Gray-King tar yield.The tar
has a density of 1. 06 kg+m™
The volatiles of char and ash residue are greatly reduced,and the content of sulfur element are also reduced.The content
of hydrogen and carbon monoxide in syngas are 29.53% —33.79% and 26. 88% - 30. 05% , respectively. The calorific
value of syngas is 9 471.03-10 069. 09 kJ-Nm™.The material balance deviation and heat loss are 1.27 wt% and 6. 90
wt% ,respectively while carbon conversion rate and energy conversion efficiency are 94. 27 % and 82. 75% ,respectively.

,and contains 0. 87% of dust content,2. 58% of water,and 57. 14% of light components.

Experiment shows that the fluidized bed integrated pyrolysis-gasification reactor can effectively couple the pyrolysis of
pulverized coal and the gasification of char,achieve continuous and stable operation, produce tar and gas in high yield
and high quality ,but does not produce char.

Key words :fluidized bed; pyrolysis; gasification; tar; product property
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