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Experimental research on pyrolysis products of single oil shale particle

FENG Weigiang' , BAI Ruiqgi’, FENG Yupeng’, YAO Xuan'?,ZHANG Man’ ,HUANG Yiqun®, YANG Hairui’

(1. Beijing Guodian Longyuan Environmental Engineering Co. ,Ltd. ,Beijing 100039, China ;2.State Key Laboratory of Power Systems ,
Department of Energy and Power Engineering , Tsinghua University , Beijing 100084 , China)
Abstract ; Oil shale is an important unconventional oil and gas resources in China. Its development and utilization is of great significance to
alleviate the problem of energy shortage in China. Due to the high ash content of oil shale,the mass transfer resistanceof gaseous matter
against the intraparticle is quite high, which has significant effects on the distribution of pyrolysis products of oil shale. In this paper,a py-
rolysis experimental system for single particle oil shale was built to study the influence of mass transfer resistance of ash layer on pyroly-
sis characteristics of single particle oil shale,which can provide a more essential understanding of the pyrolysis process of oil shale and pro-
vide a basis for the construction of pyrolysis model. The effects of particle size, pyrolysis temperature and other factors on the distribution of
pyrolysis products were studied ,and the distribution of pyrolysis products of single grain oil shale with different gas flow rates, particle sizes
and pyrolysis temperatures was obtained. It is found that gas flow rate has little effect on the distribution of pyrolysis products of oil shale
particles. With the particle size increasing, more secondary pyrolysis reactions happens before the primary pyrolysis products are separated
out. Part of the pyrolysis products are fixed in the semi coke again through the complex secondary pyrolysis reaction,which leads to the de-
crease of shale oil proportion and the increase of gas proportion in the products.The larger the particle size is,the more obvious the second-
ary pyrolysis reaction is at higher temperatures. As a result,the proportion of shale oil in the pyrolysis products of coarse particles increases
first and then decreases with the increase of pyrolysis temperature , while the proportion of shale oil in the pyrolysis products of fine parti-
cles increases with the increase of pyrolysis temperature.
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Fig.1 Pyrolysis test rig of single particle oil shale
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Table 1 Proximate and ultimate analysis of the Huadian oil shale
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Fig.3 Effect of gas flow rate on pyrolysis product distribution
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Table 2 Effect of gas flow rate on heat and mass transfer coefficient
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Fig.4 Pyrolysis product distribution of oil shale

under different particle sizes
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