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Assessment of Potential Ecological Risk of Heavy Metals in Soils from Jia—Pi—-Gou Gold Mine Area, China
YANG Jing, WANG Ning*

(Northeast Normal University ,Changchun 130024, China )

Abstract: The ecological risks of seven different soil heavy metals, including Hg, Cu, Zn, Pb, Cd, Cr and Ni, in the Jia—pi—gou gold mine
area, which located in the upstream area of Songhua River were discussed using single and compound factor potential ecological risk index.
The results showed that the concentration of soils were higher than the local reference values and the soils had serious ecological risks of Hg
and Cd with the single ecological risk index of seven elements in sample points of gold mine area, the risk index being 464.6 and 140.8, re—
spectively, and slight risks of Cu, Zn, Pb, Cr and Ni with the index were less than Hg and Cd. The risk order of heavy metals was Hg>Cd>Pb>
Cu>Ni>Cr>Zn. Meanwhile, the average ecological risk index of soil heavy metals of the twenty—eight sample points was 637.6. Seven of them
were more than 600, which indicated that the soil ecological risk of the area was serious, and eight of them were between 300 and 600, which
indicated that the soil ecological risk of the area was less serious and other points were moderate or slight serious. Among seven metals, Hg
contributed most to the regional ecological risk, and was the main risk factor of the ecological risk in the gold mine area. This phenomenon
was related to the environment pollution owing to use of amalgamation process to extract gold for more than 190 years.

Keywords: gold mine area; soil; heavy metal pollution; assessment of potential risk
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Figure 1 Map of sampling sites
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Table 1 Reference value sand toxicity coefficients of

different heavy metals

HE)E Hg Cu Zn Pb Cd Cr Ni
BEMEA R R AL 40 5 1 5 30 2 2
Z I/ (mg-keg?)  0.048 143 772 169 0.119 147 16.8
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e B2 1B A XA S R G e i A E A

W 3. K3 HufLIA ), AR E 5 He
A 056mg-kg’,Cu Ky 1351 mg-kg™,Zn i 21.41 mg kg™,
Pb A 77.26 mg-kg™,Cd 24 0.56 mg-kg™,Cr & 19.77
mg kg™, Ni 4 10.36 mg-kg™' o BFFEIX 43 4 15 Y
Hg Pb.Cd.Cr LR I EI M 1 39 5,
KX 4 Fh 48 0 R 7RI DX 75 G i 0 ™
O A o He i 595 SHE I RE A B 27
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Hg i 124 1375 56 10 f5 LA E, Cd it 15 5
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Table 3 Statistic analysis of heavy metals concentrations in

farmland soils(mg-kg™)
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Table 2 Indices and grades of potential ecological risk

TETEAEAE T R A ED WAEA SRR R (RY) TSRS 4%

<40 <150 I A A
40~80 150~300 R A e
80~160 300~600 RS faE

160~320 =600 RS EH
=320 — W A2

TiH Hg Cu Zn Ph cd Cr Ni
R 302 39.50 4694 44800 128 6270 35.42
B/AME 002 160 995 2136 020 244 137
SEHEL 056 1351 2141 7726 056 1977 1036
i 020 600 19.64 3861 051 1940 9.8

FHERF R 005 1430 7720 1690 0.2 1470 16.80
BB 28 19 28 28 28 28 28

22 TESSERRFASRERY

R, e X R SR ORI
BIEHE R ED MBS FELEAHRE(R)INE 4 Pk,

MR A A a3 R BT LI A5 X3k 7 Fif
4 JE T2 XU 4 £ R BN HES T R He>
Cd>Pb>Cu>Ni>Cr>Zn, Hith Hg SF-HNEB1E A G H R
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Table 4 Statisti canalysis of potential ecological risk coefficients and risk indices of heavy metals
P AT 4 SR VR AR AR S XU HE R (B ) e R g
Hg Cu Zn Pb Cd Cr Ni BH(RD)

R 2 600.2 13.8 0.6 132.5 324.0 8.5 10.5 2 878.1 AR5
e/ ME 20.6 0.6 0.1 6.3 51.7 0.3 0.4 106.3 B
T 464.6 4.7 0.3 229 140.8 27 3.1 637.6 AR5
T VR:e 169.1 4.2 0.3 114 127.7 2.6 2.9 349.2 i
FrifE2E 638.2 33 0.1 26.5 61.0 1.5 1.9 701.5

AR5t 2K % 137 69 33 116 43 56 62 110
[T 28 19 28 28 28 28 28
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Table 5 Frequencies of potential ecological hazard coefficient and

potential ecological risk index in farmland(% )
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R 2140 0 0 25 0 0 25
W 321 0 0 0 3.6 0 0
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TOREASNEE 9 A RAE ST A S K6 B
T 150 #1300 Z 6], J&§ THEASGE, BG4 1%
HrE TREERGE,

AN E 4 JE X A A R Y TR B, &0 T
KX Hg WF-H AR o5 7 Fh 32228 4@ S XU
f) 73% , Hg 12053 X0 i 32 25 e R, Hofth &
B AR A B XU Y BT RIS I A Hg JLR K. MH:
BB A (36 5) R LA Y, -390 s A VR e AR 25 UG
FE(ROAFHEAZXEREE SR KHE, N
32.1% fHA3 BIAT 28.6%F 25%HIFE AL T30 3 FAR 3

FREAE A SR A, X FEEE He il Cd AESSE
F XU J VA G TR X R A B -8 27 3] He
1 Cd fEFEM AT REMEIR R, MM S8 T 85.7% R AF
SRR SR B TR AR R L TR A 2 KU S

TE 28 > IR S VR A S XU HE 2 Ri 2ok
PR b U S5 = {E 600 B9 7 4,5 1 070.9~
2 878.1, AR B, 3X 7 A SRAFE SRR T A
PR A S XU 25 1), LA s e S A v A, Fe RAEEE &
RPN ARTEE 4 4%, AT D2 DX I 2 4 S Vs YL i Vs A
24 TIETESW

& K YR A FF R X RS AR TR R i3 4, 3K
Kig Hg Rzt B ACHHEA B 2R 3REE, H AR SR
B, Je i au I RIX MK He 78 -8R i fi, 2
PR B I A DX e 2 S0 BV R 2 b B 4 A
TR SR, e Bz i 40 . B 40, il
T T2 SRS 5 He & ]
SEEUE T AR X, 50 B 4 BT, 39
o Hg &k s A, il I i 40 X N, Hg
EREANFHEARAWESE, 2 NN 51
DUREAE AT, K43 0 He IE R T L3, Bzl B2,
iR R, Hg 76 T SRR b T3 28k 72
XA X3k 9 4 A A KU PR A 21 T ke
EA, X EE S 2SS AN E S A SRS BR
Tt . B 4 TR AT LU L AF 5T X 1 b & 4 )R
JUE  Hg AR5 R B R, R 137% , KT HAth 23 6
FocEk, HA 28 A HHERA fh & AR bR KT
R, AU X He, 328 T ARIERIT
A, BB R iE S sl , 2 s D2 0 1
YRR G, OB Heg P8 A RS BFE
TR T I e Il ok 28 A, ARAG B 4 )[R B AT R
NI Hg BHEA RS, J5 S UL B ) W 45



W B TFRIX A RIS R S KR A 599

AR AT D X He RIET A R, Ak
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(1) e B 8 4 17 R X - 4 Jas &5 1 7 5%
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