LZHRM AR, J. Anhui Agric. Sci. 2019,47(1) :60-63,82

BEHECWVTEEEESETURETEXRE TN

1 T 2 > 2 S 2
B@a, 207, TRAT BB (L mrrien WsmE 4112012 IR mAKER G BHEATIRA 7, WA K 7 410205)

WE [ B8RS e L LR T REF TR TR, [ %] 59 d— 6 thobl i 4k )7 K 23 % # As Cd,\Cr,
CuMn\Pb.Sh.V.Zn 5 3 O # &4 & F AT E , PN 2R AR A B R, 8 ML AT I0E0E N T 56 H0k %
T A e R AR E A 5~10,10~ 15 em 89 RHEHEATIF J UM FR A, FARIE 5 & &M 0 R 4, 3T AR 43 &40 HOR HEAT O
[ER] LA DY AERRAREGGETE, FANFTHRS F1 NG LR ELR/TERATE, WAEH LRETLEE SR XA
SRTEEFFERE, LEF In CAPb FIATERASE, [LR]EFALA LR EL BT ERLFRIRERISS
KEA SHHRS L TR AT TR R R TR NAE T ST H0R R

mESES XS53  XERARIAEG A
NEH/HS 0517-6611(2019)01-0060-04
doi ; 10. 3969/]. issn. 0517-6611. 2019. 01. 020

Ly,

FHRIE (AEARS) $IRAS (OSID) ; M F kel

Heavy Metal Content Change and Pollution Risk Assessment of Soil in Smelting and Manufacturing Enterprise

ZHOU Xiang-hong' ,WANG Ping-shan’ , WANG Ding-hua® et al (1. Hunan University of Science and Technology, Xiangtan, Hunan
411201 ;2. Hunan Xilin Environmental Materials Co. , Ltd. ,Changsha,Hunan 410205)

Abstract [ Objective ] The research aimed to study the change of heavy metal content in soils of smelting and manufacturing enterprises and
its pollution risk assessment. [ Method ] The contents of 9 heavy metals including As, Cd, Cr, Cu, Mn, Pb, Sb, V and Zn in the soil around
a lead-zinc manufacturing enterprise in Hunan were investigated. Taking the soil background value of Hunan as the standard, the soil pollution
risk was evaluated by the single factor index method and Nemerow comprehensive index method, and the soil surrounding the depth of 5-
10 ¢cm and 10-15 c¢m was evaluated respectively. According to the toxicity coefficient of heavy metals, the Nemerow comprehensive index
method was improved. [ Result]It was found that there were various degrees of comprehensive pollution around the enterprises, and the heavy
metal pollution was most serious in the waste acid field and zinc 1 workshop. Most of the ecological risk of heavy metals in the investigated soils
were seriously polluted. Zn, Cd, Pb and other three elements in soil were the most serious. [ Conclusion ] This study provides decision-making

reference for risk assessment of heavy metal pollution in soil.
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Table 1 Heavy metal content in soil mg/kg
x )ﬂég . As Cd Cr Cu Mn Pb Sh Vv 7n
Sampling point
WS-1 2 300 1 000 92 5200 7 400 26 300 480 110 82 200
WS-2 4 600 2 500 77 9 700 24 700 40 700 1 100 45 184 000
QY-1 50 20 97 40 240 290 6 110 570
QY-2 73 30 110 929 510 710 9 120 1300
75-1 380 420 70 480 1 600 2 800 69 75 13 400
75-2 350 430 63 390 1 400 2 600 50 74 12 600
QL-1 350 140 150 610 980 6 400 81 150 18 300
QL-2 260 120 110 1 200 2 500 1900 32 140 8 900
XH-1 72 210 99 74 570 230 10 100 3 500
XH-2 60 38 93 56 640 140 10 120 1200
XX-1 390 28 150 120 280 1 100 48 130 2 900
XX-2 120 120 180 170 1 300 400 14 190 10 100
XY-1 1 900 540 48 3 400 3 000 19 800 370 39 292 000
XY-2 2 100 760 65 3100 3 600 31 600 610 51 187 000
XE-1 200 75 99 240 840 970 25 130 16 000
XE-2 130 72 110 97 780 370 76 130 8 800
A b T A v 4 S e I b+ I AE AR ) (DB43/ Hidis ILER 2.
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Table 2 Total soil remediation standards for heavy metal contaminated sites ng/kg
K . . .
ﬁ’”;fﬁj;; HPb WAs MG RHg  BC AMBCOD MY EMi HCu Bz BESh
JEAL D Residential land 280 50 7 4 5 200 2 000 300 500 30
Rl A Commercial land 600 70 20 20 30 250 5 000 500 700 60
Tl A Hb Industrial land 600 70 20 20 30 250 10 000 500 700 60
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Table 3  Grade standard for comprehensive evaluation of soil environmental quality
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Cl = Single factor pollution Comprehensive Pollution Pollution
ass index(P;) pollution index(P,) class level

1 P,<0.7 P.<0.7 Bh i

2 0.7<P; <1 0.7<P,<1.0 R BT

3 1<P; <2 1.0<P,<2.0 R REG Yy RS Y

4 2<P; <3 2.0<P,<3.0 R G Yy HA VG Yy

5 P>3 P.>3.0 A s
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Table 4 Evaluation results of single factor index of heavy metals in soil

%#5‘ . As Cd Cr Cu Mn Pb Sh v Zn
Sampling point

WS-1 32.86 50. 00 0.15 10. 40 1.48 43.83 8.00 0.44 117.43
WS-2 65.71 125.00 0.13 19. 40 4.94 67.83 18.33 0.18 262. 86
QY-1 0.71 1.00 0.16 0.08 0.05 0.48 0.10 0.44 0.81
QY-2 1.04 1.50 0.18 0.20 0.10 1.18 0.15 0.48 1.86
75-1 5.43 21.00 0.11 0.96 0.32 4.67 1.15 0.30 19.14
75-2 5.00 21.50 0.11 0.78 0.28 4.33 0.83 0.30 18. 00
QL-1 5.00 7.00 0.25 1.22 0.20 10. 67 1.35 0.60 26. 14
QL-2 3.71 6.00 0.18 2.40 0.50 3.17 0.53 0.56 12.71
XH-1 1.03 10. 50 0.16 0.15 0.11 0.38 0.17 0.40 5.00
XH-2 0.86 1.90 0.15 0.11 0.13 0.23 0.17 0.48 .71
XX-1 5.57 1.40 0.25 0.24 0.06 1.83 0.80 0.52 4.14
XX-2 1.71 6.00 0.30 0.34 0.26 0.67 0.23 0.76 14. 43
XY-1 27. 14 27.00 0.08 6.80 0. 60 33.00 6.17 0.16 417. 14
XY-2 30. 00 38.00 0.11 6.20 0.72 52.67 10. 17 0.20 267. 14
XE-1 2.86 3.75 0.16 0.48 0.17 1.62 0.42 0.52 22.86
XE-2 1.86 3.60 0.18 0.19 0.16 0.62 1.27 0.52 12.57
SEH{H Mean 11.91 20.32 0.17 3.12 0.63 14.20 3.11 0.43 75.25
#5¢/)MHE Minimum 0.71 1.00 0.08 0.08 0.05 0.23 0.10 0.16 0.81
KA Maximum 65.71 125.00 0.30 19.40 4.94 67.83 18.33 0.76 417. 14

KAPRIRGRE R, HER As 1 P, {50 0. 71 ~
65. 71, ¥{E 0 11. 91, XH-1 F2 &5 4L QY HLiF 1, XE
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Table 5 Evaluation results for Nemerow comprehensive pollution in-

dex

T i R
Sampling Layer Compreh?nswe Evaluation Pollution
. pollution

point depth//em index( Pz) level degree

Ws-1 5~10 85. 60 5 PG Y
WS-2 10~15 191.08 5 JEEE G Y
QY-1 5~10 0.77 2 B

QY-2 10~15 1.41 3 REEEY
78-1 5~10 15.42 5 PG Y
78-2 10~15 15.72 5 JEEE G Y
QL-1 5~10 18.94 5 T E G Y
QL-2 10~15 9.29 5 T Y
XH-1 5~10 7.56 5 JEEE G Y
XH-2 10~15 1.42 3 2 s Y
XX-1 5~10 4.11 5 JEH G Y
XX-2 10~15 10.39 5 FEE S Yy
XY-1 5~10 297.76 5 JEEE G Y
XY-2 10~15 191. 56 5 JR RGES
XE-1 5~10 16.37 5 JUHG Y
XE-2 10~15 9.04 5 PG Y
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Table 6 Evaluation results of improved Nemero’ s comprehensive pol-

lution index
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KA 232 RO 1 VYRR
Sampling Layer Compreh§n51ve Evaluation Pollution
. pollution

point depth//cm index( Pz) level degree

ws-1 5-10 87.07 5 PTG Y
WS-2 10-15 195.41 5 R G G
QY-1 5-10 0. 86 2 B I

QY-2 10-15 1.52 3 RS YL
78-1 5-10 17.14 5 PG Y
78-2 10-15 17.48 5 JEEE G Y
QL-1 5-10 18.94 5 JrEETG Y
QL-2 10-15 9.49 5 JEHTG Y
XH-1 5-10 8.38 5 P Y
XH-2 10-15 1.58 3 RS Y
XX-1 5-10 3.23 5 JEETG Y
XX-2 10-15 10. 52 5 PG Y
XY-1 5-10 295. 65 5 JrETG Y
XY-2 10-15 190. 39 5 JrETG Y
XE-1 5-10 16.29 5 JrEETG Y
XE-2 10-15 9.06 5 P Y
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