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Abstract ; Compared with traditional coal mining and utilization technologies, underground coal gasification (UCG) is known as green coal
mining technology. But its potential groundwater pollution is unfavorable for the application and promotion of this technology. The leaching
of gasification residues in the gas—fired area based on groundwater is one of the causes of groundwater pollution and the fact that the physi-
cochemical properties of gasification residuals including the composition and pore structure affect the dissolution of harmful substances in
the residue and the adsorption of contaminated groundwater.In this paper, by oxygen—enriched /steam two—stage gasification method,
model gasification of Jiaozuo anthracite were performed on the self—designed underground coal gasification model test system, and thereaft-

er the corresponding three zone residuals were collected. The physicochemical properties of the surface morphology, pore structure and sur-
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face functional groups of the residues were studied by SEM, low temperature nitrogen adsorption, XRD and FTIR. The results show that
coal ash, residual cokes of gasification and pyrolysis semi—coke are correspondingly the main components of residuals in the oxidizing zone
(0Z) , reduction zone( RZ) and dry distillation zone( DDZ) . The pores of the residue with reduction are developed, and the specific sur-
face area and pore volume can reach 56.43 m*/g and 0.031 c¢m’/g respectively ;. The specific surface area and pore volume of DDZ resi-
dues can be 15.65 m*/g and 0.014 cm’/g respectively. Compared to the residues of RZ and DDZ, the specific surface area and pore vol-
ume of OZ residues are relatively smaller, and the OZ residues are mainly composed of quartz and mullite. Graphite—like microcrystalline
structures as well as oxygen—containing functional groups, such as phenolic hydroxyl group and ether oxygen are also observed in both
samples of RZ and DDZ residues. The physicochemical properties are favorable for both the leaching of hazardous substances and the po-
tential adsorption performance of gasification residuals.This study lays a foundation for understanding the characteristics of the dissolution
and migration of pollutants in gasification residues and the adsorption and purification of residual groundwater, enriching the groundwater

pollution of coal underground gasification and its prevention and control theory, and also promote the development and application of UCG.

Key words : underground coal gasification; residual coke; coal ash; pore structure
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Table 1 Proximate and ultimate analysis of coal samples

Tk % TCE I/ %
Md Ad Vduf F Cduf Ndul Cdaf Hdaf Od*uf Sk.d

FEdh

JZ-YM 1.36 8.96 9.02 90.98 1.09 93.26 2.91 236 0.35
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Fig.1 Underground coal gasification model test system
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Table 2 Proximate and ultimate analysis of three zone residuals
Tk A3 BT/ % TERIIHT/ %
Ad Vdaf FCdaf Ndaf Cdaf Hdaf Odaf St,daf

HEdh

JZ-YH 9490 43.61 56.39 — — — — —
JZ-HY 11.04 249 97.51 0.20 97.52 0.03 1.89 0.36
JZ-GL 9.69 4.58 9542 123 9722 0.04 1.16 0.35
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Fig.2 SEM figures of three zone residuals sample
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Table 3 Pore structural parameter of three zone residuals

Sprr/ v/ Viie/ Vines” Vines”

T fi
(m* - g™) (em’ - g™) (em’ - g™") (em’ - g7 V(%)
JZ-YH  10.05 0.013 0.002 0.011 84.89
JZ-HY  56.43 0.031 0.021 0.010 32.26
JZ-GL  15.65 0.014 0.004 0.010 70.52
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