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Fig.1 The location of Liujiang Rriver and the distribution of sampling points
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Table 1 The relation between the I ,, and excessed standard of heavy metal

R 5 J B i B2 i (NS B v
Lo <0 0~1 1~2 2~3 3~4 4~5 >5
2l 1 2 3 4 5 6
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Table 2 Reference value of heavy metals in middle part of Guangxi surface soil
JLE As cd Cr Cu Hg Ni Pb Zn
/1070 24.17 459 106 30.9 203.8 45.65 33 117
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Table 3 Pollution grade for the single heavymetal and potential ecological risk index
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Table 4 Contents of heavy metals in sediments of Liujiang Rriver Catchment

28 As Cd Cr Cu Hg Ni Pb 7Zn Mn P S Al,O; Fe,0; Ca0O Corg
R/ ME 22 0.06 234 6.6 0.016 85 6.3 19.1 754 154 92 355 145  0.07 0.15
S 176 1.04 537 216 012 225 327 112 688 422 262 979 377 058  0.68
I5oN( ] 458  6.86  89.1 52 0474 389 169 503 1275 2173 2129  17.1 659 394 25

WRZARH 049 091 026 039 061 034 0.8 0.69  0.42 0.5 0.83 034 027 097 0.63

T : Corg B ARALY) &5 1 B A % , HALITE 35 B 1070
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Fig.2 Comparison of heavy metal elements contents in different reaches
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Table 5 I,,, index of heavy metals in sediments of Liujiang Rriver Catchment
B As Cd Cr Cu Hg Ni Pb Zn
R -0.06 -0.02 -1.45 -0.83 -1.32 -1.40 -0.81 -0.73
ML -0.77 1.05 -1.51 -0.93 -1.14 -1.42 -0.62 -0.45
IR -0.51 2.33 -1.48 -1.24 -0.16 -1.65 1.04 0.68
et -1.20 0.69 -1.48 -1.25 -1.60 -1.83 -0.78 -0.81
IKIH L -2.28 -1.01 -1.87 -1.35 -2.02 -1.84 -1.58 -1.70
& 7510 -2.23 -2.00 -1.86 -1.38 -2.96 -1.95 -1.00 -1.92
6 HIRBNRYELETEZBEESKEENER
Table 6 Ecological risk of heavy metals in sediments of Liujiang Rriver Catchment
&
T Bt RI
As Cd Cr Cu Hg Ni Pb Zn
AT 11.23 266.33 1.12 3.31 58.15 2.58 16.95 2.70 362.37
WYL 9.31 102.90 1.07 4.10 28.83 2.89 5.15 1.16 155.41
It 7.02 87.52 1.12 3.71 22.51 2.35 4.87 0.97 130.07
B 75w 3.63 13.88 0.89 3.17 8.83 2.13 4.87 0.45 37.84
WL 3.39 26.49 0.86 3.21 17.12 2.25 2.72 0.51 56.56
FlyL 14.69 53.26 1.11 4.35 25.38 2.91 4.36 0.93 106.99
S5 8.46 100.89 1.05 3.79 28.17 2.63 6.18 1.17 152.34
4.4 BEFHH FAE YA AR REAE Mn Ni ZERAEAEAT Y+

S HTET , N Kaiser-Meyer-Olkin (KMO) F/1 Bart-
lett ERIE J5 12 %55 7K ZR DU B8 VAT AH G A B A 55
g4 R R Bartlett {2 2 PERI/NT 0.01, 78 99% 1Y
EAF DRI AT B4 & S5 AU

MIVLK R DU TC R AT I 3 AN RRAE MR T 1
() 3 A, RO R FH ik e O s B
IESE AR R, RRTTHRE R 83.769% , A4
16 MR E AR B, R AR E 2 B 45 2R 0Lk
7o

Hi— T ok % 55.85% , AL T M As Cr,
Cu . Ni Mn ., ALO, Fe,0,, Hith Cr ALO, J& 3% &t
#;As .Cu,Ni Mn Fe,0, H3EHKFHILE, AR
o AR F R T A AR X AR

HEE A R T, BB IR RAT ARUE R A,
JUE i 25 SRR A7 R O AR R ARk
FIRZIA , 40 Mn BN RS2 ok B ol AR AR A4 55 o
BT A Ni R A T BT b SO AR 55
JRIX 5P b X S (A e, DO
H As Cr,Cu Ni Mn AL O, Fe,0 &5k, &4
FEAUN 0.49~0.73, BFARE . 27 Lk, 56—
W28 AR S T, R 2R A a0
Yy I AR DL B AR ik R AR T AR R A5

5% N €d Hg F . Pb Zn Cao 41, FFIF 57
k% 20.58%, Cd . Hg.Pb . Zn JEE 4B ILE, LE
TR G ARG NEEBVIX R, WSS A
T AT T B, 52 AT KRG

®7 MIRBINRYTESEERNSHTER

Table 7 Results of PCA of heavy metal concentrations in sediments of Liujiang Rriver Catchment

J7 2% BTk A7 T
NS JLHE JLE
FRIEMH TR FEH TR %% PCl PC2 PC3 PC1 PC2 PC3
1 8.942 55.885 55.885 As 0.64 0.57 -0.16 Zn 0.30 0.92 0.14
2 3.293 20.584 76.469 Cd 0.17 0.94 0.02 0.46 0.01 0.58
3 1.168 7.301 83.769 Cr 0.84 0.31 0.31 S -0.08 0.61 0.67
4 0.703 4.394 88.163 Cu 0.90 0.07 0.26 Mn 0.86 0.19 -0.12
5 0.574 3.585 91.748 Hg 0.25 0.90 0.13 AI203 0.94 0.05 0.14
6 0.337 2.107 93.855 F 0.25 0.90 0.13 Fe203 0.90 0.27 0.26
7 0.268 1.677 95.533 Ni 0.92 0.21 0.21 Ca0 0.02 0.70 0.11
8 0.243 1.519 97.052 Pb 0.14 0.86 0.32 Corg 0.46 0.38 0.74

T BRI 0 R T s RGBT Kaiser SRIMELIYIESSHERS ¥ s BEFETE 4 YR AUR IS T RILFTR T 5 B TR MITR , B

A ) LT R
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Table 8 Source contribution ratios of heavy metal

TCFE KR As cd Cr Cu Hg Ni Pb Zn
ER:S/ 0.69 0.39 0.68 0.73 0.79 0.78 0.36 0.45

S 2 0.14 0.44 0.07 0.07 0.02 0.04 0.52 0.33
AT gl -0.14 -0.09 0.09 0.03 0.03 0.01 0.24 0.07
AN R 0.31 0.26 0.26 0.17 0.16 0.17 0.15
R? 0.75 0.91 0.89 0.87 0.84 0.94 0.88 0.95

WF5E XRIRI T E A SRR L A IR G b2 50
As Cr Cu Hg Ni LLHSRIE R £, 5TwkR 5 H 68% ~
79% , N\ IR TTERIE/NT 20% , A2 PR 51K 15%
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Ft 33% , ARV IE 7 L6 7% , ASHRE TR A FE 2 15% 5 Cd |
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Fig.3 The contribution maps of major sources to Cd
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Ecological risk assessment and source analysis of

heavy metals in sediments of Liujiang River Catchment

ZHONG Xiao-Yu',WU Tian-Sheng' LI Jie' ,ZHEN Guo-Dong',
ZHUO Xiao-Xiong' , GUAN Dong-Chao’ , WANG Lei’,MO Bing-Ji*

(1. Guangxi Geological Survey ,Nanning 530023, China ; 2.Guangxi Geological and Mineral Testing Research Center ,Nanning 530023, China; 3. Geolo-

gy Team No.4 of Guangxi, Nanning 530031, China; 4. Institute of Regional Geological Survey of Guangxi,Guilin 541003, China)

Abstract: In this study, 91 sediment samples were collected from the middle and lower reaches of Liujiang River. The geochemical
characteristics of As, Cd, Cr, Cu, Hg, Ni, Pb, Zn and other elements were analyzed. The current pollution situation and potential
risks were predicted and evaluated, and the sources of heavy metals were analyzed. The results show that: The spatial dispersion of ele-
ments in the sediments of Liujiang River Catchment is relatively large, and the distribution of heavy metal elements shows strong region-
al characteristics. Distribution of heavy metal elements in Liujiang River Catchment shows strong regional characteristics.As, Cr, Cu,
Hg and Ni are mainly from natural sources, while Cd and Pb are mainly from human sources. The high-value areas of Cd natural source
contribution mainly distribute in Longjiang River Catchment, while the high-value areas of industrial and mining sources contribution
mainly distribute around Jincheng River and Liuzhou District of Liujiang River.

Key words: Liujiang River;sediments ;pollution of heavy metals;ecological risk; source analysis
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