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Assessment of Contamination, Source Analysis and Ecological Risk for Heavy Metals in

Beida River Sediments of Jiuquan City
ZHANG Jiyou”
(Suzhou District Urban Water Supply and Drainage Service Center, Jiuquan 735000, China)

Abstract In this paper, surface sediments of the Beida River in Suzhou District, Jiuquan, a typical arid zone oasis in the west of the
river was collected, and the pollution characteristics, sources and ecological risks of five heavy metals (As, Cd, Cr, Pb and Hg) in
the sediments based on correlation analysis, principal component analysis, geo-accumulation index and potential ecological risk index
was studied. The results showed that the concentration of each heavy metal was lower at the junction of Jiayuguan and Jiuquan and the
junction of Yinda and Quanhu, and higher at the confluence area of the wastewater plant and the entrance of Yuanyang Pond. Cd, Cr,
Pb and Hg were mainly from some industrial production and WWTP, and As was a natural source. There was no As and Cr pollution in
the whole area of the river, but there were slight Cd, Hg and Pb pollution, among which Cd and Hg had greater potential ecological
risk, and the control of Cd and Hg should be paid attention to in the process of river pollution prevention and control. This study
reveals the status of heavy metal pollution in the sediments of the Beida River in Jiuquan, the main types of pollutants and their
sources, and provides a focus and direction for river sediment management.

Keywords sediment heavy metal pollution source ecological risk
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Tab. 1 Descriptive Statistics of Heavy Metals in Sediments

- - — Pv— —

T <ffﬁ3> iﬁﬁi> J:ﬁi> PR v Zfijiif WO
As 18. 40 8. 46 11.26 2.077 18. 44% 12. 60 20. 83% 0. 89
Cd 0. 864 0. 095 0.224 0. 156 69. 58% 0.116 95. 83% 1.93
Cr 73.90 51.20 57.75 5.617 9. 726% 70. 20 4.167% 0. 82
Hg 0. 249 0. 008 0. 046 0.061 132. 8% 0. 020 54.17% 2.30
Pb 66. 00 19. 50 26. 63 9. 697 36.41% 18. 80 100. 00% 1.42

2.2 EEERENHIFE

A6 IS ] DT AR ) B 4 1) - 35 vk 5 n &
2 Jiw, Al A R ELA R S 1 2 B) A3 A REAE
HA R As TER B A TS AU B fe i, R A
X5 7K s, , B S SR T 58 A ot A 5 I ST SR 58
AR, HAR IR S0 28 5 R0 558 U ST SR A A~
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Fig.2  Average Concentrations of Heavy Metals in Open-

Ditch Sediments of Different Regions



weook HoR
WATER PURIFICATION TECHNOLOGY

Vol. 43 ,No. 9,2024
September 25th, 2024

2.3 E&REFRBESH

AH N A T AU B 4 T R | A OC &R
BoBiHz i 1, A8 5 BCA AT RE SR A W] — 05 3
VR R RO AR Ay rh 4 T U R R O &R K
2 /s, Cd .Cr Hg M1 Pb 22 [8] HAT B i 25 A AH ¢
PE(P<0.01) , AHK R ELAE 0. 727 ~ 0. 924, KW EA]
AIREK A [ — V5 YL U8, M0 As 5 HAAT A7 5 48 2 1]
PRSP B3 U0 As A] BEA B AR

F2 YUY E SRR E A OC R EL

Tab.2 Correlation Coefficient of Heavy Metals Concentration

in Sediments

HEEJR As cd Cr Hg Pb
As 1. 000 - - - -
cd 0.018 1. 000 - - -
Cr 0.236  0.804" 1. 000 - -
Hg 0.231  0.818™ 0.727* 1..000 -
Pb 0.201  0.924™ 0.780*  0.921*  1.000
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Tab.3 Results of Principal Component Analysis of Heavy Metals in Sediments

WG FFIEAE E SN
% — Gikeni
Bt FTEHTH 2} PC1 PC2
1 3.537 70. 743% 70. 743% As 0.251 0. 621
2 1. 944 19. 884% 90. 627% cd 0.937 0.262
3 0.203 6. 068% 96. 695% Cr 0. 886 -0.021
4 0.131 2.611% 99.305% Hg 0.931 0.249
5 0.035 0. 695% 100. 000% Pb 0.972 0.179
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Tab.4 Geo-Accumulation Index of Heavy Metals in Sediments

TiH As cd Cr Hg Ph
BRME -0.039  2.312 -0.511 3.053 1.227
B/ME -1.160 -0.873  -1.040  -1.907 -0.532
FHE -0.768 0. 162 -0.873  -0.069  —0.147
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Fig.3 Geo-Accumulation Index of Heavy Metals in

Sediments of Different Regions
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B35 /I AEL AN HE B 358 43 b DX A7 50 3 A XU,
AR A AR S U 48 B Heg (92 17) >Cd
(57.92)>As(8.939) >Ph(7.083)>Cr(1.645) , Hrf
As Cr Fl Pb ¥R, 17 Cd A1 Heg BA hAELL L
JAURS: 4 B i L 51 43 5 A 58. 34% il 62. 50% , 3T H.
8. 33% ML il Heg BAT B SR W AE AR S XU, 3R
5T X UTE ] RE X AR S e K e E I H AR
4 Cd Fl Hg, BURBFSE X Cd Fl Hg Y M FE /N (36
1) HP KA EEE REE T H AR A SR
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3 Fig

ARHIFFE A ST A X A IR v ) 4
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Tab.5 Potential Ecological Risks of Heavy Metals in Sediments

A5 AU, S5 i LA
gl H4)E IR/ME RME T4
AR AR AR R XU o XU iR JRUBS:
B FIETEAE S AU As 6.714 14. 60 100. 00% 0. 00 0. 00 0.00 0.00
Cd 24.57 223.4 41.67%  50.00% 4.17% 4.17% 0. 00
Cr 1. 469 2.105 100. 00% 0. 00 0. 00% 0.00 0.00
Hg 16. 00 498.0 37.50%  41.67% 8.33% 4.17% 8.33%
Pb 5.186 17.55 100. 00% 0. 00 0. 00 0.00 0.00
CEATTEA XKL - 67. 51 748.0 70. 83% 16.67% - 8.33% 4.17%
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