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Table 1 Potential ecological risk classification standards of soil heavy metals
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Table 2 Monitoring and statistical results of total heavy metal(n =25) mg/kg
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Elements Range Average Vélué BEEEE = Average value/ #E Grade 11
standard deviation Background values Background value standard
Cd 0.1~9.5 2.14+0.3 0.11 19.09 0.6
Ni 0.0~147.9 36.7422.3 31.90 1.15 50.0
As 1.0~132.0 28.743.5 15.70 1.83 25.0
Pb 4.8~2 186.0 98.1£63.2 29.70 3.31 300.0
Cr 1.3~279.0 97.14+41.1 71.40 1.36 300.0
Cu 14.0~52.0 27.5+21.4 27.30 1.01 100.0
Zn 183.0~697.0 321.3+£55.1 94.40 3.40 250.0

2) TR R TS YA . MR BT 2R AR AR ROk
TEEE R X L Cr A Ni &b T B A R 5 e
B TG GRS BRAS Bl LR T B TS G K Ab
Cu Ml Zn V5 e B E WK P As Fl Cd FEE R

10 11712

Ab TR R AR LA b R HOE Cd, B B kB H S
TGOKF- (B D Cd 2B g 7 oo R, HHA R
g O ARV RRT R T e AR X
b e 4 Jm 1Y IS g RTRE S BE ST X BE T I AN B BT

20021422823} 244:

FES9m Sample number

10
BCd pAs aPb oCr oCu BZn BNi
8
5 off
o £l
= il
sz |
3 I
®E N
=5 2 i
S il It
= g i | i
RN i j
3 o
1|2
-2 )
-4

B 1
Fig.1
REAHEXRR,

B 2 FTLLE L 25 AR AR A TG G 1 7 48 2K
PufE¥IRT 1, B 45 R ke fUAR 52 3] Cd, As, Pb,
Cr.Cu.Zn MINi FELJEMTTY1/3 BIRFES P
HA T 1~2 Z 08 3Ry b B s G s 4200 50 00 R
M P ERT 3. R ARG G, 1 H, BE &4
LB T ) SR R Y P oy R, X 156 B 32 DX B 4
SJEGYATRE S X IFRIG B A G, MRAE 25 R
AR A XI5 Qe i 45 % Pl 2.6, R W]

TR R REEHE

Soil index of geoaccumulation figure

AT X RSB R R E O RTG Y.
22 MARARITEESEEBEEESKEITFEN

% 3 R TS X 5 4 R W A AR S E R
B AR O 7 R A JE T B8 R AR S FE RN
HEJF . Cd (331.0) >Pb (43.7) > As (18.1) >
Cu(9.7)>Ni(8.1)>7Zn(7.2) >Cr(5.5), Ht,F
PREAEAES A ERBUR S MW ELSIE N Cd.16.1% 1
A Cd B AR A KR 5 32,8 96 R AR 5 A S KL
B2 12.6 Y0 by i Az 25 RURS: e Ax Sl 45 AR S XU .



30 e gkl oK

3
g3
=
#
o

6

P fH P, value
.
1

1 2 3 4 5 6 7 8

9 10 11 1213 14 1516 17 18 19 20 21 22 23 24 25

FEi%W5 Sample number

2 MRAREERSEATEEETNER

Fig.2 Evaluation results of pollution load index
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Table 3 Evaluation results of heavy metals potential pollution
E;
i H Ttem - - - - R,
Cd Ni Pb Cr Cu Zn

f/ME Min 51.2 2.1 6.7 3.3 7.1 4.7 63.0
i K{H Max 1763.0 16.2 84.1 171.4 9.5 21.7 21.3 1 931.5
S-H4M{EH Average 331.0 8.1 18.1 43.7 5.5 9.7 7.2 563.2
FrUfEZ2E Standard deviation 55.7 4.3 11.3 9.7 1.7 7.9 5.4 47.1
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Table 4 The correlation coefficient of soil heavy metals in the sampling area
i H Item Cu Zn Cd Cr Pb As Ni pH
Cu 1
Zn 0.798 "~ 1
Cd 0.769 " * 0.977* " 1
Cr —0.067 —0.081 —0.107 1
Pb 0.421 0.869 " * 0.823" " —0.066 1
As 0.537~ 0.898 "~ 0.871"~ —0.072 0.976* * 1
Ni 0.281 0.165 0.165 0.809 " * 0.152 0.156 1
pH —0.077 —0.045 —0.033 —0.147 —0.021 —0.023 —0.057 1

T % ERREEP<<0.01); » . 27 (P<0.05), Note: * * means that values is extremely significant(P<C0.01); * means

that values is significant difference(P<20.05).
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Pollution analysis and ecological environment risk assessment of

heavy metals in soils of a Pb-Zn mine in Hunan Province

YU Xuan SONG Liuting TENG Yanguo

College of Water Sciences ,Beijing Normal University/Engineering Research Center
of Groundwater Pollution Control and Remediation ,Ministry of Education sBeijing 100875,China

Abstract
soils, the total concentrations of Cd,As,Pb,Cr,Cu,Zn and Ni in the topsoil of paddy fields near a Pb-Zn

In order to investigate the concentrations and potential ecological risks of heavy metals in

ore deposit located in Hunan Province were analyzed with field sampling and laboratory analyses.The re-
sults showed that the soil was seriously polluted by heavy metals. The value of P; was 2.6 calculated by
25 sampling points,indicating that the extent of contaminated soil is heavy.The potential ecological risk
of soil calculated by risk index (R;) revealed that there is a considerable-high ecological risk in study are-
a.The average concentration of heavy metals was in the order of Cd >Pb>As>Cu>Ni>Zn>Cr.Re-
sults of correlation analysis and principal component analysis showed that the soil of the studied area was
mainly polluted by Cd,Pb,As,Zn.It may be due to the mining activities.

Keywords farmland soil; heavy metals; pollution assessment; single factor index method;geoaccu-

mulation index method;potential ecological risk
(AR 4. & L 2)





