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Numerical simulation of phenol migration for underground coal gasification

LIU Shu-gin' DONG Gui-ming” YANG Guo-yong® LI Jin-gang’. GAO Bao-ping’ LIANG Jie' CHEN Feng’

(1. School of Chemical and Environmental Engineering China University of Mining«and Technology ( Betjing) Beijing 100083 China; 2. College of Resource
and Geosciences China University of Mining and Technology Xuzhou 221116 _China;3. State Key Laboratory of Coal-based Carbon Energy Xin’ ao Coal Gas—
ification Mining Co. Lid. Langfang 065001 China)

Abstract: Taking the western UCG site in China as the'example the mathematic model of groundwater flow and phenol
migration after gasification were established and numerical simulation was conducted. The results indicate that no ob—
vious phenol pollution is found in the neighboring upper aquifer during the prediction period of 20 years. Molecule dif-
fusion is the main path of phenol migration toward the upper aquifer. Phenol migration in the coal seam occurs near the
UCG cavity and elliptic shape area with with long axis of 500 m and short axis of 300 m is found. Low permeability of
coal seam lower hydraulic gradient and the absorption by the surrounding strata make big contributions to prevent
phenol migration in the coal seam. In addition the water head difference the destroy extent of the confining strata and
molecule diffusion are the key factors for groundwater pollution evalution. Groundwater pollution should be prevented
by the combination way of site selection process pressure control and cavity pollution disposal.
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Fig. 1

Sketch of pollutant migration after

underground gasification
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Table 1 Hydrogeological parameters for calculation
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Fig. 5 Water height isogram of upper aquifer and coal seama after 20 years
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Fig. 6  Phenol concentration isogramof upper aquifer and coal seam after 20 years
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Fig. 7 Duration curves of phenol concentration
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