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Study on the release regularity of heavy metals from coal gangue with different
lithology in Xinjiang

LI Jiaxin', WANG Wenfeng'?, LU Qingfeng’, CHE Kexin®, LIU Hengyan'

(1. College of Geology and Mining Engineering, Xinjiang University, Urumqi 830047, China; 2.School of Source and Earth Science, China

University of Mining and Technology, Xuzhou 221116, China)

Abstract: In order to understand the release law of heavy metals in coal gangue with different lithology in Xinjiang and prevent and re-
solve the environmental risks caused by heavy metals. In this paper, the roof and floor coal gangue of Piliqing mining area and Wucaiwan
mining area were used to study the release law of V, Cr, Ni, Cu, Zn, Ba, Pb, Th and U heavy metals in the leaching process by X-ray dif-
fraction, X-ray fluorescence spectroscopy and inductively coupled plasma mass spectrometry. The results show that: (D The mineral com-
position of coal gangue is mainly kaolinite and quartz. @ The contents of heavy metals Ni, Cu, Zn and Ba in sandstone and clay rock
gangue in Xinjiang are high. The content of Ba in sandstone gangue is 416.05 pg/g, and the content of V in clay rock gangue is up to
247.02 pg/g. The content of most elements in coal gangue is high and the release of elements is large after leaching. (3 The adsorption of
clay minerals is an important reason for the decrease of element release concentration of clay rock gangue in the later stage of leaching.
@) The ‘shrinking core model’ shows that the release of heavy metals from coal gangue with different lithology is the result of multi-factor
coupling. The environmental effect evaluation of element leaching results shows that clay rock gangue is more harmful than sandstone
gangue, and the cumulative effect of heavy metals caused by long-term and multi-period leaching is worthy of attention.
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Fig.2 Main mineral composition of coal gangue
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Table 2 Composition and content of main oxides in coal gangue

Jde 7K/ %
RS AR - . .
SiO, AlLO; Fe,O, CaO MgO K,O Na,O TiO, CO, AlLOy/ SiO,
C6-2-R 59.10 17.79 5.34 0.31 1.36 2.52 0.08 0.92 — 0.24
C5-5-R 69.50 16.47 242 0.24 0.81 2.58 0.06 0.68 — 0.30
WCW-F 24.71 19.64 0.23 1.10 0.36 0.17 0.20 3.42 49.47 0.79
xR3 BEAAESERTESE
Table 3 Heavy metal content of coal gangue
=N -1
H it (ugrg )
AT
\% Cr Ni Cu Zn Ba Pb Th U
C6-2-R 106.44 123.00 33.01 37.91 103.82 416.05 28.25 15.43 3.76
C5-5-R 71.35 80.01 11.99 23.09 87.96 291.00 24.95 15.18 3.71
WCW-F 247.02 143.37 58.71 36.03 32.65 44.45 46.01 27.71 10.48

Fii&ERIRMWESEITE U, 40518 3.76 ng/g.
3.71 ng/g. 10.48 pg/g, H AT 4 J& L ZE Cr. Ni. Cu,
Zn, Pb, Th & Al 143.37 pg/g.
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Fig.3 Comparison of heavy metals content in coal gangue
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Table 4 The average release rate of heavy metals
N oK %
B
A% Cr Ni Cu Zn Ba Pb Th U
C6-2-R 0.004 7 0.000 4 0.649 8 0.252 1 1.0627 2.1232 0.022 6 0.0029 0.0125
C5-5-R 0.0709 0.0300 1.7827 0.4372 1.083 0 13603 0.072'5 0.043 7 0.164 6
WCW-F 1.792 6 0.209 4 0.5188 0.5744 42542 10919 1 0.2027 0.0167 0.047 1
~ 250 0.006 ~25 0.001 ~ 25 0.01
_ — L = ‘\\.\A_‘ 3
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Fig.4 Concentration and release rate of heavy metals in leached solution
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x5 HITARITERIELS RIMERE TN
Table 5 Environmental effect evaluation of leaching results of elements in coal gangue
JLHR Y Cr Ni Cu Zn Ba Pb Th U
DEFERHR 0.003 3 0.001 8 0.007 6 0.003 8 0.027 6 0.228 6 0.001 1 0.000 5 0.000 5
BRI/ (mg L) : ’ ’ ’ ’ ’ ’ ’ ’
PR EL — — 0 0 0 0 0 — —
FBIRH/ % — — 0 0 0 0 0 — —
BLARAMRILE 0.1190 0.0118 0.0125 0.006 8 0.0512 0.1725 0.003 7 0.0002 0.0002
R RWE/ (mg L) ‘ ' ‘ ’ ' ’ ' ‘ ’
BRI — — 0 0 0 0 0 — —
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