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Table 1 Comparison between measured values of the soil samples and benchmark values (mg kg™ ')
P arameter Parameter
Element (M)2) (92 (M/C, %) Elanent (M) (€)2 (M/C, %)
M easure value Benchmark value Recovery rate Measure value Benchmark value Recovery rate
ALY 55012 64 810.7 8 Ni 10. 0£3.4 2.0x20 84
Co 7112 5510 129 Pb 16. 9£0.9 26.0t4.0 65
Cr 27.0%£4 7 32 0%6.0 & Sn 2 1%0. 6 2.5+0.4 85
Cu 14.3t5 4 11 4%16 125 Zn R 1+4.2 31.0t4.0 104
Degke™'; 2) + Mean £SD
s
) 46 )
2 ,
,Cu Ni Sn
, Co Cr Pb Zn
2
Table 2 The content of heavy metals in coal mine spoik (mg kg™ 1)
1) 1)
Element Content Range Element Content Range
Co 10.47%5. 07 2.27~ 20.97 Pb 32.22%+11.17 13. 63~ 76.08
Cr 30. 66+ 13. 82 1029~ 92 28 Sn 7.51%6 ® 0 12~ 21. 81
Cu £.05%21.15 0. 12~ 236 9 Zn 58.481+2.18 24.38~ 122 0
Ni 211.1£160 5 13 50~ 630. 1
() 1CP-MS Note: Data were amlyzed wih ICPMS i the key fossl fuel laboratory of
the China University of Geosciences; 1) + Mean £SD.
3.2
3 ;
) ( )
; )
[21]
> > >
5 5
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, 33
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2 Al 2 2
Me s/ |Al s N (
EF=
[ Me]w/ [Al]b ) ( 3),
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HEAVY METALS IN SOIL CONTAMINATED BY COAL MINING ACTIVITY

Cui Longpeng"*  Bai Jianfeng'  Shi Yonghong' ~ Yan Shilong’
Huang Wenhui® Tang Xiuyi1
(1 Department  Resources & Emvironmentd Engineering, Anhui Unwersity ¢ Science & Technology, Hudanan, Anhui 232001, China)
(2 Department f Chemicd Engireering, Anhui Unwersity o Science & Technology, Huanan, Anhui 232001, China)
(3 Dpartment f Resouwree & Geology, China University of Geosciences, Bejing 100083, China)
(4 Depatment f Chenistry, Unwersity f Abadeen, AB24 3UE, UK)

Abstract Huainan with a 100-year calmining history is an mportant coal-production base of the country in East Chr
na, turning out 100 million tons of coal annually. A case study on heavy metals in soil contaminated by mining activity was corr
duced through the investigation of four soil sampling routes through 3 coalmining areas different in mining history ( about 100,
50 and 25 years, respedively). Soil samples were taken systematically from the lands nearby the gangue dumps. Heavy metals
(Cu, Ni, Pb, Zn, Sn, Cr, Co) in the soils were analyzed by IRIS Intrepid Inductively coupled plasma aomic emission spec
trametry (ICP-AES) in the Institute of Soil Science, CAS, and certified soil samples (GBWO07403) from the China Geological
Survey were used for analytical quality control. The results were validaed with respect to accuracy and precision. The heavy me-
als in the soil nearhy gangue dumps were mainly attributed to weathering and leaching of the coal-gangues. The results show that
al mining adivities contribute greatly to heavy metal pollution of the soil and the metals accumulate. Moreover, the concentra
tion of heavy metals decreases with the history of mining and weathering of the gangue, showing their high mohiliy, especially
with. Co, Cu, Zn, Ni, and Pb. Their contents in some soil were higher above the first-grade criteria for soil pollution estalr
lished by the SEPA. However, none of them surpass the second grade criteria, indicating that the translocation of the heavy met-
als from the gangue damps to their surrounding soils is a slow process.

Key words Huainan; Coalmining gangue; Soil; Heavy metals; Contamination



