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Generation characteristics of tar in fluidized bed coal gasification
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Abstract: Tar generated during the coal gasification may condense at low temperature , thus blocking the process equipment,leading to the
pollution of the equipment,and increasing operating costs. The adjustment of operation parameters based on the tar generation characteris-
tics would be conducive to reduce the original tar emission from a gasifier and reduce the cost of tar removal. In order to obtain the genera-
tion characteristics of tar in fluidized bed coal gasification,the effects of parameters such as bed temperature ,air equivalent ratio, superfi-
cial gas velocity,coal particle size and water content,upon the generation amount of tar in the product gas were studied by fluidized bed re-
actor. The results show that increasing temperature or air equivalent ratio is beneficial to the decrease of tar mass concentration, but the
effects are both limited. When the apparent gas velocity u, in the furnace increases from 0.19 to 0.33 m/s, more intensified contact
and mixing between gas and solids improve the effects of heat transfer and mass transfer in the gasifier and promote the thermal decomposi-
tion of tar produced. However,as the bubbling fluidization transits to turbulent fluidization ,the contact and mixing between gas and solids
are no longer significantly enhanced,and the tar mass concentration thus changes little. The small diameters of coal particles can improve
the chemical reaction rate and promote the thermal decomposition of tar. However, at a certain fluidization gas velocity , the smaller the gasi-
fication feedstocks is,the more it is easily distributed on the bed, which weakens the heat transfer between coals and bed materials, and
shortens the residence time of tar in the furnace,leading to the rise of tar mass concentration. The tar mass concentrations in the prod-

uct gas of coal gasification under different moisture contents have obvious difference. Neither too high nor too low for water content are ben-
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eficial to the reduction of tar generation.

Key words : coal gasification ; generation characteristics of tar;fluidized bed; superficial gas velocity ; coal particle size ; moisture content;

heat and mass transfer
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Table 1 Ultimate and proximate analysis of Zhundong coal

JLRIINT/ % ks /% Quer,ad”
Cq Hy 04 Ny Sq M Vad A FCy MJ - kg
63.80 4.80 28.37 0.38 0.03 15.90 43.07 2.20 38.83 22.06
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Table 2 Main physical parameters of experimental samples
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Fig.1 Fluidized bed coal gasification experimental device
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Fig.2 Effect of temperature on tar mass concentration
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Fig.3 Effect of air equivalent ratio on tar mass concentration
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Fig.4 Effect of superficial gas velocity on tar mass concentration
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Fig.6  Effect of coal particle size on tar mass concentration
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Fig.8 Effect of coal moisture content on tar mass concentration
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