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Environmental pollution of surrounding groundwater from

coal gangue leaching in mining area

PIAN Wei',ZHANG Jingkai’ , WANG Jingxi' ,CHENG Wenjing' ,NIU Honglan® ,FAN Jingsen' ,NIU Hongya'

(1. School of Earth Science and Engineering, Hebei University of Engineering, Hebei Handan 056038, China;
2. Henan Coal Field Geology Bureau, Henan Zhengzhou,451150, China; 3. Yili Construction
Qualtiy Supervision Center, Xinjiang Yining, 835000, China)
Abstract; In order to investigate the environmental pollution of heavy metals in coal gangue, samples
of the coal gangue and shallow groundwater in surrounding areas were collected in Gongyi City, Henan
Province. The coal gangue samples were treated by leaching experiment first. Then the contents of
metallic elements in groundwater and treated coal gangue leaching water samples were measured by in-
ductively coupled plasma mass spectrometry (ICP —MS). The results showed that the contents of Cr
and Pb were high in coal gangue, and the amount of the metallic elements increased as the coal
gangue stacking over time with variable dissolution trends. The contents of most metallic elements in
shallow groundwater were higher in the collapsed area than in the non — collapsed area, except for Cr
and Sr. The contents of Cr and Cu in shallow groundwater samples from collapsed area, and Cr from
non — collapsed area were high, as 17.6, 59.4 and 22.8 g/L, respectively. Based on the leaching
characteristics, and comparison between the contents of metallic elements in the collapsed and non —
collapsed areas, we suggested that the high contents of Cu and Pb in shallow groundwater in collapsed
area were closely related to the coal gangue dump.

Key words: coal gangue ;heavy metal ; environmental pollution ;leaching experiment
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Tab. 1 Content of metallic elements in coal gangue (mg/kg)
Cr Ni Cu Pb Ce Co Y A% Sr
GS 207 19 14 102 82 15 42 242 147
VARG - Ry (g 63.8 26.7 19.7 19.6 65.2 10.0 24.4 94.2 160
P i 80.5 52.5 19.2 52.9 - 14.7 - 119.3 169.3
R2 BEFARBKPTEHEE (L)
Tab. 2 Contents of metallic elements in leaching water from coal gangue (g/L)
Cr Ni Cu Pb Ce Co Y Sr
GL1 30.4 198 136 123 2.82 19.4 0.655 503
GL2 29.2 63.8 56.9 68.1 0.577 7.12 0. 106 288
GL3 35.3 50.8 60.7 41.9 0.460 5.22 0.074 236
Gl4 20.1 53.2 73.6 36.0 0.400 4.34 0.064 229
GLS 31.4 30.9 59.5 28.6 0.167 2.69 0.037 151
GL6 12.3 30.7 21.1 32.1 0.673 2.83 0.332 166
GL7 23.7 35.6 35.9 27.7 0.432 3.09 0.177 176
GL8 19.8 26.9 29.9 25.7 0.219 2.48 0.088 137
GL9 14.8 24.3 30.0 18.0 0.203 1.72 0.052 104
GL10 16.9 22.7 24.5 20.1 0.125 1.93 0.041 120
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Fig. 1 Leaching characteristics
R3IZXRBHMTAERPTENEE (/L)
Tab. 3 Contents of metallic elements in shallow groundwater (g/L)
Cr Ni Cu Pb Ce Co Y Sr
Wi 17.6 44.5 59.4 6.01 0.886 2.37 0.604 2133
W2 22.8 10.3 6.95 0.423 0.052 0.620 0.077 2 516
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Tab. 4 Groundwater quality classification index

FHPRAEE TR H I3 |ES 4 \ES V%
Hi(Cu)/mg « L™ <0.01 <0.05 <1.0 <l.5 >1.5
5 (Co)/mg + L™ <0.005 <0.05 <0.05 <1.0 >1.0
(A (Cr° ) /mg - L™ <0.005 <0.01 <0.05 1 >0.1
71 (Pb)/mg -+ L™ <0.005 <0.01 <0.05 1 >0. 1
L (Ni)/mg + L' <0.005 <0.05 <0.05 <0.1 >0.1
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