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Characteristics and ecological risk assessment of heavy metals in sediments of the Xiangxi River

WANG Lin—quan’, LUO Yu-hong'?*, DAI Ze-long?, XU Tao'?, LI Xiao-ling”®, HUANG Ying—ping"**

(1.Water Resources and Environmental Engineering, Three Gorges University, Yichang 443002, China; 2.Geological Disasters in the Three
Gorges Area and Ecological Environment Collaborative Innovation Center in Hubei Province Three Gorges University, Yichang 443002, Chi-
na; 3.Ministry of Education, Engineering Research Center of the Ecological Environment of the Three Gorges Reservoir Area of the Three
Gorges University, Yichang 443002, China)

Abstract: In June 2016, 30 sediment samples were collected from 5 sampling sites in the Xiangxi River Basin of the Three Gorges Reservoir
area. The concentration and fraction of Pb, Cd, Cu, and Cr were analyzed using a five—step continuous extraction method. The distribution of
heavy metals in the sediments was evaluated by clustering analysis. The secondary and primary ratios of heavy metals in sediments were an—
alyzed by morphological methods. The coefficient of variation of the heavy metals was in the following order:Pb>Cd>Cu>Cr. The samples
were divided into three categories using clustering analysis : XX04 in the first category, XX01 and XXCJ in the second category, and XX06
and XXO08 in the third category. The morphological analysis showed that Cu was mainly present in the inorganic sulfide—bound fraction and
the residual fraction. Pb was mainly present in the carbonate—bound, Fe—Mn—-oxide, and residual fractions. Cd was mainly present in the ex—
changeable and residual fractions, and Cr was mainly present in the residual fraction. The ecological risk assessment showed that the XX04
and XX06 samples were seriously polluted. Finally, Cd is the main heavy metal pollutant in Xiangxi River sediments.
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Table 1 Content of heavy metals in sediments(mg-kg™)
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13~15 30.71 0.43 37.17 9353
16~18 24.67 0.50 35.52 77.68
FHIE 46.38 0.98 53.88 81.81
b 20.94 0.37 20.06 25.24
5 5 R 0.45 0.38 0.37 0.31

mg-kg”,Cr 4 81.81 mg-kg™'. K HEEEMIL T RECK
JINK Pb>Cd>Cu>Cr, ¥ K F 20% , Hirp Pb {728 55 &
FOER 45.3% . 1 IR UTRRY) 8 48 25 18] 53 A
BA —E 22 5P, Pb 154 RAE TR Z [A] i A8
SV, B T 4% /S AL ] Ph IS YA R 257, [A)
BFE—E TR _ LR TR Pb 32 AR 075 Ye 48
K, Cr W78 Sk /N e e 1 4% i fvr 22 1] Cr 5 L%
FEAAPERER

N TR N ESRIGREIERE, FIH
SPSS 20.0 X AHZ AT 30 ASFEGL ) 4 Fh 5



ERRGR 2 FRITUB TR 2 B A B AR A

1613

HATRIIIT . WP 2 FoR A B AU i 4
JEIERRAARRT 70 3 28, BV XX04 FERT N 12K,
XX06 1 XX08 434 125, XXCJ 5 XX01 43k 128, 52
HBIRAT AT, XX04 sS4 TR AP B, bk B R i
TSR PSRBT PR SN A0 F= 2 5, SR I ToR |
HRH BRI IS o 6 SCHRARGE , Cd )2 A7 AL T4 Rl
W JUHSE B, T HLAE AR N Ak R
AbIRIE K HECEE—BE IR F) 5 82050 t-d ™™, 15K &R
DLVE M R AL BRS ELHEHE A T BRI , DT S 20 4
JEFHIE Cd BTGNP, XX06 5 XX08 fi T il
i, Wk 1T (XX06) 558 e AL, Js R AR, & 1
(XXO08) it A s Wi, ik PSR s S B A i T AT
SR, 1M H A R B — STis ik 5 s A 1 i T
SRR R AOR R S IR R R CHE L Tl gk
A 1 5 K B HERAR 2 T 20X Boi s A= AR, fR)
B XXCJ 5 XXO01 73—, ORI PIANRE AL TR
S LD R A S i I e & S B DA - 1)
TS YRR AT BB A= 16 K-S A I T AT
22 MARYMHPREEREIEEXES N

R e L B R A AT O 5 SR A
KPR T ER AL 2 A5 B AR, AL 3 A

Bes Qs &R T K A SR E SR
FE S P AFTE— B A E,

TR E AR ARE FEA NHHE RS AR
S, Horp A R0 Tl ARl A58 3 45 4 5]
PEHEROR) T 4 @ N IR TS Yl 35 EEPE R ki
48 ORI 1 AR IR ORI A KA AT
PR R,

N T I R U R 4 FhE SRR
23 [ AH G KRR, SR SPSS 20.0 B AEXHTAR Y
G R i SR A FRAEME A T T Pearson AH 5G4y
BT, B4R 22 (]2 25 M AH DG O6 R U B L LA AL 15
YRR REE RIS YL, G5 R IL K 2, Cu 5 Cr ££0.01 KF
R E A, Ph (Cd Cu Z [AIASAEAE B YA
KA, BB Cd.Cu Cr, BA& S Cu.Cr ¥ B EME
FHE, WS — AT R B T Cd fT5 Y nT fg S
(R FF R AN, A O o BB TV R A3 A1 26 AR L, 22
P i %) ZEUAE A A LA R I ) A 24 %ot A VR T
LRI T5 Y — R W BTRRR, o e e X ] B 4
EK R T EE 4 St E A KA, AT M AR
YrhE SRS R, FEN RS TR SRR
i, Cu,Cr EER AT AR AT A R85 XA,

AT HTREIR P (EDRTR I R 53 )
10 15 20 25

0 5
XX04 10~12 16 :
XX04 16~18 18 :
XX04 13~15 17 L)
XX04 4~6 14 .
XX04 7~9 150

XX06 0~3 19—

XX06 7~9 21

XX06 10~12 2

XX06 13~15 23

XX06 16~18 24 ;
XX04 0~3 13 L (2)
XX06 4~6 20 :
XX08 0~3 25

XX08 46 26—

XX08 10~12 28

XX08 16~18 30

XX08 7~9 27

XX08 13~15 20—

XXCJ 4~6 204

XXCJ 13~15 s

XXCJ 7~9 3

XXCJ 0~3 1

XXCJ 10~12 4 (3)
XX01 10~12 10

XX01 4~6 8

XX01 7~9 9

XX01 0~3 7H

XXCJ 16~18 61—

XX01 16~18 12

XX01 13~15 =

2 BESIER

Figure 2 Dendrogram indicating relatedness of sites with heavy metal contamination among samples
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Figure 3 Distribution ratio of heavy metal fractions
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