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An Assessment on Contamination and Potential Ecological Risk of Cadmium and Arsenic in the Cultivated
Soils Around the Ni-Mo Mining Area in Songlin, Zunyi, China

JIN Zhao—gui, ZHOU Ming—zhong"

(School of Geographic and Environmental Science, Guizhou Normal University, Guiyang 550001, China )

Abstract : The Ni-Mo mining area in Songlin, Zunyi, Guizhou is a type within the lower Cambrian Ni—-Mo mineralization zone in South China.
Therefore, assessing the environmental quality of the soils around the mining area is of important scientific and practical significances. The
concentrations of cadmium and arsenic in cultivated soils around the Ni-Mo mining area in Songlin were analyzed using inductively coupled
plasma mass spectrometry (ICP=MS) in this study. The result showed that the soils were characterized by high contents of cadmium (with an
average of 1.82 mg-kg™) and arsenic(with an average of 69.72 mg-kg™), and that the concentrations of cadmium and arsenic in the soils of
the study area were 12.68 times and 4.24 times higher than those of the background soils in Guizhou Province, respectively. In the present
study, we evaluated the degree of contamination and potential ecological risk for the soils through geoaccumulation index and potential eco—
logical risk index, respectively. It suggested that the soils around the Ni-Mo mining area in Songlin, Zunyi, Guizhou had been contaminated
by cadmium (most of the soil samples with moderate to heavy pollution ) and arsenic (with moderate pollution dominantly ). It also indicated
that the studied soils had relatively high potential ecological risk caused by cadmium and arsenic(with moderate to high potential ecological
risk levels ). Therefore, further researches on remediation for the contaminated soils deserve to be carried out.
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Figure 1 Sketch map showing the location of the study area



o531 5 124

AR

L e 2369

P CTHE Z 190 CHRIBLERT o, k48 h, B
BHE LT, MA 0.5 mL ¥ E K 1 mg-mL™" (¥ Rh 4
PR, 7RIV F 25T, inA 1 mL HNO, FiZ&+, &
52—k, Fa ki H 6 mL 40%HNO, 78 140 CEfHA]
Vs 3 h, BUBRHE RS 2 50 mL 80k 1
B, 1 ICP-MS (LB A 55 28 A BT 30 A
i Cd As B (AT AR H R F A AR B
I — AR e L 5 (GBWO7401 ) i#E4 7 Bt i 44l
ARSI A b E R B Bk AL A ST BT DR H R AL
2 R S S

2 #R51%i8

2.1 #HithHIEEMEESTER

B RAR Ni-Mo 4 [X. -+ i Fl) 2 Y 32 25y 526
M, H A S YE A Cl=1.89%,C0,=0.03%,S,,=
0.062% , pH=4.38", ABIF5E Fir Rl b 3¢ )2 - 336 i iy
A R RS TR 1 R 1 I, X B
e . S LV 4 0.72~4.63 mg kg™ I
45.30~129 mg kg™, F-II{E 4N 1.82 mg-kg™ Fl
69.72 mg-kg™. -HEER A0SR & T E R LR
% 0 AR 7 (GB 15618—1995) 1Y = 2% A% 1 (Cd 1.0
mg-kg™, As 40.0 mg-kg™) M ve M LI AASE TS
H{E (Cd 0.133 mg-kg™, As 13.30 mg-kg™), 43 71| & 5t
MNAE L AR PR BT T S A Y 13.68 £i5F1 5.24 5. 5
B SCHAth b X R ER 5 & B ) 145 (Cd 0.20 mg- kg™,
As22.50 mg-ke™) . HEEAXILAY 1IE (Cd0.18 mg-
kg™, As 28.78 mg-kg™ ) A L™, FIrAff 5% - 385 i
S e o 3N HA 2526 B, 38 SRR Ni-Mo 71X
B 49 FLAT = i B B R REAE , 1] AR 27 3 W I
SRR Y A — LT

22 TSRS R KRB EESRE TN
2.2.1 PEM TR

B ARAREOL M T BRUEBOL AR 4
Bk e S AR E0L S R H AT S E AR 5 YT
W Hh W FH e 22 08 2 v A A A XU i B ]
55 BAEEOL A B AN SRS, R, AR
VEEIZ PR PTAN 7 72 6 DB b - 398 %) B 5% i it i
TTRG .

(1) M 5T BRFE L - b ot RS 50 Muller
P, & 20 fHag 70 AR AR H Tt s iR h
AR5 AR 0 AR 2 U L E SR
R AR L5 YK 25 AR EDWLIY B 4 Ja 15 e 2
A, P e A3 DR 4 JE BARRREE, B 14
HAE a5 YN R S A )z TP, Ha
CE g/

L.,=log[C;/(kxB))]

KL, W RBIEEG C N LR  fE
MIVREE ; B PP OCER | MRS SefE ke — M 1.5,
BN TH RS b 22 F AT R R S AR 3h g
EZRE.

Forstner 550K 1 5T ZRREO 0 7 5K, A
[ SRR R T Y e, FAR R ILER 2.

(2) W 7 A 25 R 8 5072 « T A 265 XU 48 8K
7P Hakanson N VTR A S BREE ST (TN 42 )8
15 YR AR AR A RS B 5 1% o 2 R B B - 38
(LR E & BRI e ik 22— R AT L
S — el R PRI AN ]S YL A R ), 3 1T LSS
ZF5 YL AR, LOE kRt A
JE TS LEAE A KBS AR, 2 H RPN 4 8IS
DU Tz R 7 B

1 BXARER Ni-Mo & R #ith 1547 &8 (mg-kg)

Table 1 Cadmium and arsenic concentrations for cultivated soils around the Ni-Mo mining area in Songlin, Zunyi(mg-kg™)
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Table 3 Grades of potential ecological risk assessment
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Table 4 Geoaccumulation indexes and contamination degrees of cadmium and arsenic in cultivated soils around Ni-Mo

mining area in Songlin, Zunyi
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Figure 2 The distribution of geoaccumulation indexes for cadmium and arsenic in cultivated soils around Ni-Mo

mining area in Songlin, Zunyi
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Table 5 Potential ecological risk indexes of cadmium and arsenic in cultivated soils around Ni-Mo mining area in Songlin, Zunyi
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