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Contamination Assessment and Sources Analysis of Soil Heavy Metals in

Opencast Mine of East Junggar Basin in Xinjiang

LIU Wei'""?, YANG Jian-jun'*>* , WANG Jun’, WANG Guo’, CAO Yue-e' '’

(1. College of Resources and Environmental Science, Xinjiang University, Urumqi 830046, China; 2. Key Laboratory of Oasis
Ecology, Urumgqi 830046, China; 3. No.216 Geology Party, Helium Industry, Urumgi 830001, China)

Abstract: The opencast mine of East Junggar Basin in Xinjiang is the largest self-contained coalfield in China, and the ecological
environment of the opencast is very fragile because of its arid climate and poor soil. In this study, 50 soil samples (from 0 to 30 cm
depth soil at intervals of 10 em) in opencast Mine of East Junggar Basin in Xinjiang were collected in order to explore the heavy metals
contamination of the coal mining. The contents of zinc (Zn), copper (Cu), cadmium (Cr), lead (Pb), mercury (Hg) and arsenic
(As) were measured and the degree of pollution was assessed by Nemerow index, geo-accumulation (/) index and potential
ecological risk index. In addition, the layered comparison, dust fall and the distance between coal mine and samples location were used
to analyze the source of heavy metals contamination. The results showed that value of As surpassed the Chinese soil quality standard
class I (GB 15618-1995) mostly severely, followed by Cr, a relatively lower surpass was obtained by Hg and Cu, while Zn and Pb did
not surpass the standard. According to the standard, the soil heavy metals content of research region was in light pollution status and
the pollution index for each heavy metal followed the order of As (2.07) >Cr (0.95) >Cu (0.55) >Zn (0.48) >Hg (0.45) >Pb
(0.38), which demonstrated a heavy pollution of As and clean status of others. Additionally, an I, value of 1. 14 for Hg reflected a
moderated pollution. The major contribution factor was Hg with a risk index of 251. 40. The source analysis showed that the content of
Pb in the surface soil(10-20 cm) was different from that in the deep layer (20-30 ¢m) , which may be caused by coal combustion and
other human activities. The sources of Hg and As were similar and may come from coal combustion. The distance to the mining area
was not the major factor affecting the diffusion of heavy metals, other candidate factors included terrain, aspect and wind direction,
etc.

Key words: heavy metals; soil contamination; opencast; sources analysis; East Junggar Basin
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Table 1 Quality control
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Table 2 Criteria of pollution grade of soil heavy metals

i R AL PG FE 5L WTE A A E AL

e W% RS P, WREH Phy  BRSH B ﬁ;g;g@ R AR
<0 0 Joi5ie P;<I i P <0.7 ik <40 ERfEERM <150 EXRfEERM
0~1 1 T~wEERE 1<P<2 RI5HE 0.7<Py, <1 Sz 40~80  EBEEPE 150-~300 ABGEEHE
1~2 2 RS 2<P; 3 EIEYE 1 <Py, <2 RIS 80~160 ERSEEB 300 ~600 AAGEEE
2~3 3 hE~RIEY P >3 WEEY 2<Pya<3  PEEY 160~320  AEXfEES =600 AEBLES
3~4 4 HRTGYL Pyn >3 Gl RcE =320 ERfEEW
4-~5 50 R~ ARG YL

>5 6 EmisYL

2.3 BT

FRYEAE 5 LA X 5 s B AR bR, o] A5 M 4%
ANFE S BN BEA T XA B B DUDRE i B8 XY R S
SCH

D =min{d,};i=1.2,-,50;j=1,2,".6

b, D RSB X AR ES (km) 5 d, RFF S B0
— W X B (km).
2.4 BARSMOTIE

iz 1 Excel 2013 F1 SPSS 19. 0 F %) B 47
AEBERGE T 508, >R H Origin 8. 0 #1722 A

3 H#RESW

3.1 REHERGRESE
X IE AT A VRS, 15 2 A R

HERKE, /MA . BECFYME, 25 R brifE
2 JF SRS mor R RE " | IR
JitE (GB 15618-1995) I brifEftbi, Wk 3. 5
I ARl L, 0 X LI HE LR Zn, Pb R
HBBR, Cu EBFRFRAUA 2% , Cr 1E 50 S TRA 19 4
AR, RN 38% ,He 45 6 MR IR RN 12%
1M As EBFRIR™ 5, A7 45 MRE RS, AR 92% .
As TCE A 5% bR (30. 00 mg-kg ™) AL, 5 H
57% Wb, HABST R IAH T 1 bRk
3.2 HIEHRERSEIGRIH

PR R - R85 o s AR E (GB 15618-1995) 1
PR RPN , 73 05 BFFE X 50 A L HERE A
WA HE 5L W E A S EAR AL, Lo Lo R
J S SE TR AR i BT RS, WLk 4.



5 3] XIERSF . AR 3 K0 X 4 4 T 5 Y BUIRITM BORIE 4B 1941
#3 IEEEESHSIT/mg-kg!
Table 3 Statistic values of soil heavy metals/mg-kg ~!

SN ¥ Zn Hd Cu B Cr 4% Ph K Hg T As
S PN E 81.23 36. 15 187. 06 19.96 0.51 55.39
He/MHA 26.24 6. 80 30. 85 4.41 0.01 1.48
S 48. 00 19.27 85.42 13.29 0. 07 31.00
brifi 2z 12.15 6.58 50. 11 3.84 0.10 11.95
5 5 R AL 0.25 0.34 0.59 0.29 1.52 0.39
B e 1 ST 5t 68. 80 26.70 49.30 19. 40 0.01 11.20
T 4i4RiE( GB 15618-1995) 100. 00 35.00 90. 00 35.00 0.15 15. 00
BRI/ % 0.00 2.00 38.00 0. 00 12. 00 91. 84
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Table 4  Assessment results of soil heavy metal pollution

RIS B Zn i Cu # Cr % Ph K Hg fift As Py /RI S 90 ) 4y
Lo -1.15 -1.15 -0.03 -1.21 1. 14 0.62 — —
P; 0.48 0.55 0.95 0.38 0.45 2.07 1.57 RS Y
E 2.24 10. 44 2.91 14.97 251. 40 8.50 290. 46 A fE A
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Table 5 Correlation coefficients of heavy meltal contents in soil and dusts

Znl Cul Crl Pbl Hgl Asl Zn2 Cu2 Cr2 Ph2 Hg2 As2
Znl 1. 00
Cul 0. 88 1. 00
Crl 0.30 0.42 1. 00
Pbl 0. 08 0.15 -0.08 1. 00
Hgl -0.24 -0.15 0.36 -0.22 1. 00
Asl 0.28 0.26 0.01 0.33 -0.10 1. 00
Zn2 -0.06 -0.01 0. 06 0.23 0.23 0.15 1. 00
Cu2 0. 06 0.12 0.09 0.12 0.14 0.02 0.61 1.00
Cr2 0.70 0.15 0.14 0. 05 0.24 -0.04 0.49 0.96 1. 00
Ph2 -0.45 -0.28 0. 06 -0.09 0.23 0.02 0. 08 0. 09 0.15 1. 00
Hg2 -0.05 -0.04 -0.04 0.19 0.19 0.72 0. 05 -0.03 -0.03 0.39 1. 00
As2 -0.10 -0.03 0.04 0.12 0.27 0. 61 0.02 0.02 0. 06 0.56 0.94 1. 00
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