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Abstract ; Oxygen-enriched gasification is an important method for underground coal gasification to produce high-quali-
ty syngas. Underground coal gasification (UCG) ,as an in-situ coal seam gasification, mainly extracts the energetic
components from coal ,and leaves the residue in the underground. The hazardous trace elements in coal are enriched in
gas,ash with the UCG process. The pollutants in the UCG residue may permeate into the underground water through
the long-term leaching, causing the pollution of underground water. Detailed leaching characteristics of hazardous trace

elements (HTEs) of underground coal gasification (UCG) slag are essential to understand the migration behavior of
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HTEs far from the surface and protect the underground water. Ulanqab coal was investigated in this study. UCG slag
was prepared through some simulation tests of oxygen-enriched gasification under different atmospheric conditions, and
the typical minerals in the coal and slag were identified by XRD and the physical structure of the slag were character-
ized by the SEM-EDS. The leaching concentration of HTEs including As,Se,Cd,Pb,Ni,Be,Cr,Cu,Zn,Ba,and Ag
were identified by ICP-MS and Hg was detected by the direct mercury analyzer DMA 80. Results show that Hg is most-
ly emitted in the gas and Pb,Be, As,and Se are enriched in the slag. The leaching concentration of gasification slag
with different oxygen-enriched level in different pH leaching solution is lower than the relevant limits ( GB5085.3—
2007 ) ,which indicates that the oxygen-enriched underground gasification slag has no risk to the groundwater. Mean-
while , the leaching concentration of HTEs in deionized water is far below the toxicity standard of leaching, and the
leaching concentration of slag can fully meet the standard of irrigation water, and will not affect the use of adjacent aq-
uifers. The results can provide a scientific guidance for the control and management of late-stage residues of under-
ground gasification.

Key words : underground coal gasification ; hazardous trace elements ;leaching characteristics ; oxygen-enriched slag
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Fig.2 Schematic diagram of coal bed layout
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Fig. 3 UCG cavity and UCG slag in different atmospheres
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Fig.4 XRD patterns of coal and UCG slag
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Fig. 5 SEM results of the oxygen-enriched slag
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Table 2 Content of HTEs in coal and different oxygen-enriched slag mg/kg

JLHR st 40% 7R 60% &4 80% & JLR st 40% T4 60% & 4 80% &
GES B i Tt FIK M GES B 3 TRt EW3iC

il 43.76 59. 65 57.22 50. 30 B 1.33 4.97 6.79 6. 06

B 80.71 88. 56 58. 86 76.37 Gl 316. 04 389. 80 575.30 513.20

i 0.39 0.35 0.46 0.45 R 22.70 34.01 36. 11 31.09

i 20.93 127.50 80. 41 77.28 il 1.23 2.36 2.74 2.45

i 66. 63 112.20 120. 70 114.20 it 14. 49 131. 30 149.70 90. 74

P 0.25 0. 003 0. 003 0. 004 it 0.41 2.02 2.71 2.64
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Fig. 7 Leaching rate of HTEs in oxygen-enriched slag
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Table 4 Leaching concentration and corresponding national standards of HTEs in slag mg/ L
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Fig. 8 PH of leachate in oxygen-enriched slag
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