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Pollution Characteristics and Potential Ecological Risk of Heavy Metals in Urban

Surface Water Sediments from Yongkang

QI Peng, YU Shu-quan”, ZHANG Chao, LIANG Li-cheng, CHE Ji-lu
(School of Forestry and Biotechnology, Zhejiang Agricultural & Forestry University, Lin’an 311300, China)

Abstract: In order to understand the pollution characteristics of heavy metals in surface water sediments of Yongkang, we analyzed the
concentrations of 10 heavy metals including Ti, Cr, Mn, Co, Ni, Cu, Zn, As, Pb and Fe in 122 sediment samples, explored the
underlying source of heavy metals and then assessed the potential ecological risks of those metals by methods of the index of geo-
accumulation and the potential ecological risk. The study results showed that: 10 heavy metal contents followed the order: Fe > Ti > Mn
>7Zn>Cr>Cu>Pb>Ni>As > Co, all heavy metals except for Ti were 1. 17 to 3.78 times higher than those of Zhejiang Jinhua-
Quzhou basin natural soils background values; The concentrations of all heavy metals had a significantly correlation between each other,
indicating that those heavy metals had similar sources of pollution, and it mainly came from industrial and vehicle pollutions; The
pollution extent of heavy metals in sediments by geo-accumulation index (1,,,) followed the order: Cr>Zn > Ni > Cu > Fe > As > Pb >
Mn >Ti, thereinto, Cr, Zn, Cu and Ni were moderately polluted or heavily polluted at some sampling sites; The potential ecological
risk of 9 heavy metals in sediments were in the following order: Cu > As > Ni > Cr>Pb > Co >Zn >Mn > Ti, Cu and As contributed the
most to the total potential ecological risk, accounting for 22. 84% and 21. 62% , others had a total of 55. 54% , through the ecological
risk assessment, 89.34% of the potential ecological risk indexes (RI) were low and 10. 66% were higher. The contamination level of
heavy metals in Yongkang was slight in total, but was heavy in local areas.

Key words: Yongkang City; surface water; sediments; heavy metal; ecological risk assessment
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2 GRS

2.1 HEEJRITE SR

IR RRE T 3 X b R K TR B 4 JT R 1 B ARRAE
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KT 3 DX P9 SR A i [ 1) B 4 B T 2 A 22 ]
R85 RE(CV) BEE S AN [ A TR) B 1 5
WO, — Ay CV<10% J 55725 21 ,10% < CV
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GBI AR B 10 R 4w A A R Y AR S
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Table 1  Descriptive statistical parameters of heavy metals in surface water sediments of Yongkang City

I H f8 b5 Ti Cr Mn Co Ni Cu 7n As Pb Fe

KA/ mg-kg ™! 10251.11 1018.54 1693.58  68.51 150.69  300.73 3445.03  38.28  204.58 110943.00
/IME/mg-kg ™! 2292.42  70.78 31.37 0.95 12.58 2.86 33.14 1.31 11.22  11721.00
{8/ mg-kg ™! 4617.85 154.76  555.96  10.17 31.39 50.55 236.52  10.39 44.93  33947.68
i/ mg-kg ™! 4464.86  127.04  458.86 6.98 23.59 20. 44 92.12 9.26 33.18  30104.00
Frifi 2 1141.42  102.37  341.18 9.81 21.12 46. 14 183. 44 6.33 37.20 18 407.87
A5t RE % 24.72  66.15 61.37  96.51 67.28  130.84 162.12  60.95 82. 80 54.22
42/ mg-kg ™! 4300.00  65.00  600.00 13.00 26. 00 24.00 68.00  10.00 23.00 29 400.00
W4 /mg-kg ™! 4406.00  56.00  620.50  10.40 23.90 22. 60 83. 10 6.90 35.70  28500. 00
S/ mg kg ™! 4660.00  45.40  429.00 8.70 16. 80 17.70 62. 60 7.70 33.80  23900.00
I A ARE S LB % 36.89 100 57.38  36.07 87.70 57.38 79.51  70.49 30.33 77.05

2.2 EEJERIEST

OB T 4 R IR I 5 2 A A ) SRR
REA 6, 5 N 7E AR 7 A 0 o A b i HE O
KT A KN, R TP R R4 R r R B
xR EPE S DR AT LAE 1 5T U 4
JEICE B A AH O, S BT h B4 B TR
SRR 5 AR [ H DGR A KOk TR AR L. 22 2R
10 FieE 4 )@ o0 &K (8] A9 A ¢ R BUE B, Cr, Ni, Cu,
Zn, Pb PG Z ] # 5 AT A b 3 R AH G (P <
0.01) ,Hdr Cr, Ni, Cu. Zn DU [RIAAH SC RIS K
T0.6; Ti 5 Co. As. Fe Z[0] HA M 25 AYAH
(P<0.01),5 Fe tHX R £ K (0. 743) ; Mn 5 Pb
Z IR B A R A OCHE (P <0.01)  FHOC R BN
0.371; Ti 5 Mn, Pb A7 . EAH M (P <0.05). #H
KMo BT B A GY X 4 0 3R RHR o oA AL
b3

K E R 3 ATk i — 2D R T IR AT, 45 2R A
K2 s ARIERRAEAE > 1 A JEHREC T 3 A~ 3%
3(PC),PCl, PC2 5 PC3 AYHRMEAE 2 51N 3. 76 .
2.60 Ml 1. 11, 7 2Z ok %N 37.57% , 26.01% Al
11.07% , Bt 5tHkik 74. 62% . F4> PC 3k fif =
0.5 M -IEFERRBE 0 1 41, ke e A0 o 7E HoAth 4y
fEfE =1 1) PC LA {5 B R K B IAEP A PC
b # A T 0.5 A AR IR IH AR R DGR AR A —
2. Cr, Mn. Ni, Cu. Zn Ml Pb £ PC1 FE A&
(2807 , Mn [RIEHAE PC3 b Y 2 foy 55 v, 40 Ar [l —
PC N4 TCR BIAAHDC R BUR K Mn A 3 4, 3L
RICEAE 1 4. Cr, Ni B ARFW =LA FE A
TR, Cu e FEITR (&, W)W, % 8
— In ARt 4 Jm i B B s R s B A 2
Ve HA 4 @ B 49 )2, Pb M3k A THLE 4175
P HERL ) BTLL 1 NI E N Tl I5 Y A3 15
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R2 AKRWHFRKARVESBEEWXRYER" (n=122)
Table 2 Correlation matrix of element concentration in surface water sediments of Yongkang City (n =122)
Ti Cr Mn Co Ni Cu Zn As Pb
Cr -0.227"
Mn -0.162 0.349 "~
Co 0.409"* 0.027 0.165
Ni -0.022 0.701 " " 0.177 -0.119
Cu -0.127 0.684" " 0.449 "~ 0. 059 0.612" "
Zn -0.188 0.639 " " 0.474" " -0.050 0.625" " 0.766 " *
As 0.412** 0.024 -0.112 0.344* " 0.041 0.014 -0.108
Pb -0.204" 0.371" " 0.441" " -0.074 0.312"" 0.592* 0.682°" -0.267""
Fe 0.743"" 0.233" -0.043 0.518" " 0.248~" 0.128 0. 000 0.599 "~ -0. 141

1) * % /R P<0.01 HE3H; = F£R P<0.05 B3

e, 2013 FARFET AL BR , Cu AEHA] 3G
31.90% ,ANHF BT 21. 20% |, [ IF T P9 45 4 30 1 4F
fRIHE KR 5 33.10% ) PR Tl A0 Ag i iz iy ot
= Az ) T5 Y B AT 2400, 55 AMESE 2013 4875
Pl A R AR T TS Ao HE R R B RO L L
2T A (COD) HEcR: . Tl ERIE 74 | fEl %
Yy, RIS SR L B A AR % 74, e K HE T
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YEREE 4 )@ 1Y 32 2R VR HE Al & 4 0 3k B 2,39 x
107, 7906, 2280.46, 4126 t"*'. 7EPC2 [ Ti, Co.
As . Fe JURAE RS WA, AR AH OC R ECR
T Co NS 3 4. Ti, As. Fe X 3 MocE btk
FER AR E T JLPAEAE T IR B A, o, K
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Table 3 Evaluation results of heavy metals in surface water sediments by index of geo-accumulation
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Table 4  Potential ecological risk assessment of heavy metals in surface water sediments
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