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2 N Fe s
Table 2 The enrichment factor and pollution level .
1.3.3
EF<2 Hakanson
2<EF<5 [24]
5<EF<C20
20< EF<C40 . °
As.Cd.Cr.Cu.Hg.Ni.Pb  Zn
EF>40 -
10.30,2.5.40.,5.5 1070
Fe (1.45% ~4.40%%) . (Fr KD
3.21%., Fe (3.81%), 5o
3
Table 3 Ecological risk assessment index and classification standard
EL RI
Ei<40 RI < 150
40 << Ei <80 150<< RI << 300
80 << EL<C160 300<<RI < 600
160 << Ei <320 600 <RI
320 << EL
2 »(GB 15618-2018)) (pH>
7.5),
, 27 s 3 Cd
2.1
s 0.654mg/kg.0.986mg/kg
A 0.830mg/kg., 11.1%, ’
i : 2 As :
As.Cd.Cr.Cu.Hg.Ni.Pb  Zn S
20.7mg/kg  20.9mg/kg,
14.46,0.49,66.64,23.65,0.19,27.20,26.86, q
79.83 mg/kg, 28] . 6% V" 8 ;IV y
6 36 ) ildi
Cd.Hg.Ni.Pb.Zn i ' name
,As.Cr Cu ; ’ ’
« ' ’
4

Table 4 Statistical table of heavy metal contents in sedimentary samples

/(mg/kg) /(mg/kg) /(mg/kg) /(mg/kg) /% /% /(mg/kg) /(mg/kg)
As 6.01 20.90 14.46 3.50 24.2 0 20.5 20
Cd 0.21 0.99 0.49 0.16 32.7 11.1 0.267 0.6
Cr 36.20 93.20 66.64 11.35 17.0 0 82.1 250
Cu 13.40 32.20 23.65 4.03 17.0 0 27.8 100
Hg 0.13 0.26 0.19 0.03 15.9 0 0.152 1.0
Ni 11.3 38.8 27.20 6.10 22.4 0 26.6 190
Pb 11.8 45 26.86 6.38 23.8 0 24 170
Zn 35.3 114 79.83 17.85 22.4 0 75.6 300
.pH 7.72~8.64.
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Fig.2 Distribution diagram of heavy metal concent in stream sediment of the Zuojiang River in Chongzuo region
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0.0 3),

Cd . 77.8%(21 )
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Fig.3 The average values of I, of heavy metals in

stream sediment of the Zuojiang River in Chongzuo region

4
Fig.4 Whisker-box plot for the EF values of heavy metals in

stream sediment of Zuojiang River in Chongzuo region

o , 15(EL=93.26) 23(E.=110.79) E!
2, o , 80, »0.7.8 12
Cd , Hg.Pb E: 10, :
Zn o E: 40 80 ,
. . Hg.E! 48.96. 1 (E!
2.2.3 =32.89) 40 40,
. As.Cr,Cu,Ni.,Pb  Zn E:
5 : 40, o
Ei Cd > Hg > As > Pb
Cd, E! 54.59( 24.04~110.79), > Ni > Cu > Cr > Zn,
5
Table 5 Potential ecology risk assessment result of heavy metals in
stream sediment of Zuojiang River in Chongzuo region
(E)
/(mg/kg) /%
As 2.93~10.20 7.06 5.10
Cd 24.04~110.79 pg/kg 54.59 39.80
Cr 0.88~2.27 1.62 1.20
Cu 2.41~5.79 4.25 3.10
Hg 32.89~68.95 ng/kg 48.96 35.70
Ni 2.12~7.29 5.11 3.70
Pb 2.46~9.38 5.6 4.10
Zn 0.47~1.51 1.06 0.80
RI 86.63~199.31 128.24 100
(15,26, (22,23,
RI , s
85.2% 128.2, 150,
14.8%. : .8 Cd Hg
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40, s 6 N Pearson o 7 s
As.Cr.Cu.Ni,Pb  Zn o
, Cd.Hg .
i Cd.Hg , ’ N
. , B2l Cd.As.Cr.Cu.Ni,Pb  Zn
, , 7
Cd.Hg s , ; »Hg
2.3 , , Hg
PCA . o
6 , PC1  PC2 PCA Pearson ,Cd,
84.21%  8.83%., 93.04 %, As.Cr,Cu,Ni,Pb  Zn o
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Table 6 Principal component analysis (PCA) of heavy metal
(As, Cd, Cr, Cu, Hg, Ni, Pb and Zn) concents in

stream sediment of Zuojiang River in Chongzuo region
PC1 PC2 D s
As 0.950 0.042 Cd.Hg.Ni,Pb.Zn
cd 0.900 0.023 L,As.Cr Cu ,
Cr 0.948 —0.142
b
Cu 0.985 —0.066
b b
Hg 0.594 0.799
o b
Ni 0.981 —0.124 .
Cu.Zn.Ni,Pb, Hg Cr
Pb 0.938 —0.109
Zn 0.980 —0.113 Cd.Hg  As
7 . .
7

Table 7 Correlation coefficients between heavy metals and organic matter in

stream sediment of Zuojiang River in Chongzuo region

TOC TN Cd Hg As Cr Cu Ni Pb
TN 0.967 % 1
Cd 0.867 % % 0.885% * 1
Hg 0.432 % 0.467 %  0.523 % * 1
As 0.814% % 0.858* * 0.844% * 0.583% * 1
Cr 0.796 % % 0.847% % 0.756*% x  0.472%  0.865% * 1
Cu 0.875% % 0.922% % 0.891% % 0.532% % 0.919% % 0.934 % * 1
Ni 0.866% % 0.924% % 0.865% *x  0.486%  0.922% % 0.949% * 0.984 % * 1
Pb 0.837% * 0.853% % 0.790% *  0.483%  0.869% *x 0.946% * 0.906% * 0.907 % % 1
Zn 0.872% % 0.935% % 0.882% % 0.492% % 0.918% % 0.939% % 0.977% % 0.987% % 0.896%* *

1 * ( P<0.05), % * ( P<C0.01),
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Spatial distribution characteristics and ecological risk of heavy metals

in stream sediment of the Zuojiang River

CHEN Biao',LYU Puliang®, HE Xianjin®,LIU Fang’
( 1.Guangxi Institute of Geological Survey , Nanning 530023 ,Guangxi .China ;
2.Key Laboratory of Environment Change and Resources Use in Beibu Gul f/Key Laboratary of
EarthSurface Processes and Intelligent Simulation s Nanning Normal University , Nanning 530001 ,Guangxi, China;

3.Guangzhou Institute of Geochemistry ,Chinese Academy of Sciences ,Guangzhou 510640,Guangdong ,China)

Abstract: In order to investigate the distribution characteristics of heavy metals in the stream sediment from
Zuojiang River in Chongzuo region, 27 samples of the surface stream sediment are collected. The organic
matter (TOC, TN) and heavy metal (As, Cd, Cr, Cu, Hg. Ni, Pb and Zn) contents of the samples are an-
alyzed. The result shows that the spatial divergence of heavy metals is moderate and in a relatively low pollu-
tion state. There is mainly the heavy metal pollution of Cd element. Hg, Pb and Zn pollution occurs near the
industrial zone. Cd and Hg show potential ecology risk of moderate level. Cd, As, Cr, Cu, Ni, Pb, and Zn
metals have a very significant positive correlation with the organic matter, the sources are basically similar in
the region. The main sources are traffic pollution and urban domestic wastewater discharge, and the organic
matter is an important factor to impact the distribution and enrichment of heavy metals. Hg has a low corre-
lation with metals and organic matter, indicating that the source of Hg is different from other components.
Hg is mainly from the fertilizer and pesticide pollution in agricultural irrigation area.

Keywords: heavy metal, sediment,source, spatial distribution characteristics, ecological risk, Zuojiang River



