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Feed coal reactivity evaluation, process intensification and environmental

impact of entrained—flow coal gasification
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Abstract : China’s fossil fuel reserves can be characterized as rich in coal but deficient in oil and natural gas. Thus, it is understandable
that there will exist an interdependence and complementarity between coal chemical industry and petrochemical industry in China for a long
time , because development and application of modern coal chemical technology is an important way to cut down the dependence on impor-
ted oil and to guarantee the energy security of China. In this paper a literature survey on evaluation methods of coal reactivity was firstly
presented ,in which special attention was paid to the changes of composition, structure and properties of coal under high temperature and
pressure in entrained—flow gasifier. Then the potential pollution issues caused by intensification of coal gasification process were discussed
in depth. The results show that the existing approaches to assessment of coal reactivity are not capable of predict accurately whether the
feed coal properties match the demand of entrained—flow gasification technology. As a result, before a suitable evaluation method of feed
coal reactivity is established, it is necessary to find a way or provide an apparatus to simulate the production conditions in the commercial

entrained—flow gasifier. It is not limitless as concerned as intensification of gasification process ,because the economical aspect is not always
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enhanced with the increase of extent of process intensification,so the process enhancement should be directed to balance the technological

and economic indices. Under high temperature and pressure conditions of entrained—flow gasification, almost all macromolecular organic

compounds in coal are decomposed,resulting in the great decrease of the content of phenols,tar, COD,BOD and other traditional pollu-

tants. Meanwhile ,some trace hazardous elements in coal are volatile and easy to be activated under high temperature and pressure , which

may give rise to potential environmental issues for this hazardous trace elements will accumulate in environment upon the consumption of

coal on a large scale in modern chemical industry. Among them,Hg, As and other trace elements are mostly harmful to the environment.

Therefore , searching for a practicable and more accurate evaluation method of feed coal for entrained—{low gasification process, exploring

the limits of process enhancement,as well as investigating the environmental impact of harmful trace elements in coal and establishing pos-

sible prevention methods,are the bottlenecks that must be solved in the further development of modern coal chemical industry.
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