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Fig.1 Map of sampling sites for the surface sediments
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Table 1 Indices of potentially ecological risk and grades
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Table 2 The total content of heavy metals in the surface sediments of Wuliangsuhai Lake(mg-kg™")

TR Cu Zn Pb Cd Cr Hg As

112 30.75 83.63 20.95 0.117 50.98 0.075 15.74
K12 29.13 54.46 20.56 0.108 42.27 0.094 12.92
L15 19.18 44.85 16.74 0.102 36. 14 0.108 9.51
M12 31.00 106. 80 18.22 0.119 39.37 0.158 13.58
NI13 23.35 124. 40 27.78 0.166 33.90 0.162 11.10
P9 25.49 66. 83 17.81 0. 160 44.89 0.164 10. 30
08 28.19 79.87 17.48 0.323 48.05 0.204 11.55
R7 33.34 94.30 21.95 0.229 54.44 0.198 15.74
w2 30.93 152.90 29.74 0. 466 43.53 0.198 11.20
Bl 33.34 152.9 29.74 0. 466 54.44 0.204 15.74
/M 19.18 44.85 16.74 0.103 33.90 0.075 9.51
FHE 27.93 89.78 21.25 0.199 43.73 0.151 12.40
A5 ZE % 16.04 38.22 21.78 61.85 15.40 31.73 18.16
HRME 19.30 56.14 19.02 0.117 56.63 0.028 9.71
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Fig.2 The distribution of heavy metal speciation in the surface sediments of Wuliangsuhai Lake
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Table 3 Potential ecological risk factor and the potential ecological risk index of

heavy metals in the surface sediments of Wuliangsuhai Lake

E,
Cy RI
Cu Zn Pb Cd Cr Hg As
HRIE 8.64 2.72 7.82 119.08 1.92 290. 11 16.21 18.84 433.13
/MAE 4.97 0.80 4.40 26.19 1.20 106. 90 9.79 9.01 169.73
SEIE 7.24 1.60 5.59 50.82 1.54 215.04 12.77 13.28 294. 60

SR A SRR LR SR B R AEGIE FEl 169. 73—433. 13, BI{H 2l 294. 60. 154 IC 4341, He
[y TR e , UG Cd, i T4 Hg (Cd B BN H ARG 5. 4 FA 1.7 45 InZ AR PRt e R
BCROR, W 4 TR A A A5 R A Hg \Cd Dy 5. ATl E o e DLIEL 3, £ SR 5 it 1 22 BORFE AL T
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Fig.3 The statistical parameter (RI) of heavy metals in the surface sediments of Wuliangsuhai Lake
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Table 4 Potential ecological risk factor and the potential ecological risk index of (Bl + B2 + B3) heavy
metals in the surface sediments of Wuliangsuhai Lake

E!

Cy RI
Cu Zn Pb Cd Cr Hg As
oI 4.37 0.79 0.88 34.50 0.26 177.51 0.86 7.24 217.05
%/ ME 2.27 0.24 0.47 18.04 0.13 37.70 0.39 2.92 61.72
SEHIE 3.35 0.46 0.69 24.05 0.19 92.20 0.67 4.54 122.34

MESTE] 5T LI 4, 5 R 2 AL 1T 66 % 1R RAF i Ak TR TR AL A 25 KUK, 18T 34 % (R AR AL T
A SIS, 2122 DU E 8 8 R B n] DUB U b IR (B + B2 + B3) 3 FiJB S Z MG
A 25 KB 30, (B A AR A . K12 SN, L1S Q8 W2 Rk Ty, LIS £ PO f 3BT K g,
R7 pG AR, X2 PO 12 s T ST A AL LIS s 07 T AR BT e A ThT X, 1 e B DX Jol ) 7 i 2
18, JLT- S kR, B A 112 LS i B DX A M T B 6 9 SRR K12 PO a3l o T SR R UHE
TAEAL A A KRB, K R ) 8 JB AN B S BT, U K12 PO &5 RI(E AR XTI, KA
HEGRAEEEHT , 21E K12 P9 g T if—E A TURUE IS B R, LIS \Q8 s E AR, 1) T i
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Fig.4 The statistical parameter ( RI) of(Bl + B2 + B3) heavy metals in the surface sediments of Wuliangsuhai Lake

(1) iz ARG AE AR PN iR 45 KRB W], B 200 IR X RZHE A8 St RIIE N 294. 60 4b
Ty, R S5 YK (Bl + B2 + B3) 3 MR Z FIHE 715 Y P, 455 0 66% X IS4 FAIKT5
Yy, 34% XIRAL T H 5 Y.

(2) H TR RERIZVRY) Hg &l &, SR @ BRI A (BL +B2 +B3) 3 FIEA T EAEE
DALY B AL 45 628 (B3) 7 5, BOE IO 5 322010 S0t it AR 5340 1k 5 3 2R K iUl Ak
(AR A 7 e ST A [X A4 HE /K Tl 2E 72 K R A 75 3 7K i ik b

(3) T (B1 +B2+B3) 3 MIEAZMESEEIE—EMIAEERMET 5 1 oK ik Z a5 gy, e
FVETE R, X (B + B2 +B3) 3 FIRAZ FHFA TR AEA S KB P R AE LB, 5 2 BN LIS 5
Hoh B, AR SIE A& B 1 SE M I EEE , S TEA & 215 S EXTH(BL + B2 +B3) 3 FIEEZ
PEFTREAE AR S KB MY, FEPP A 45 508 2 5 i & 0.

Z £ X #

[ 1] Lester J N, Stermmt R M, Kirk P W W. Significance and behaviour of heavy metals in wastewater treatment process. II . Sludge treatment
and disposal[ J]. Sci Total Environ,1983,30(1) :45-83

(2] JdR, &, #3605, % REWNT XI5 R E &8 0B /0 BT Bk J]. iR ,2005,18(3) :5-10

[3] FEEWXUEX AR, 5. MR Z VTR X T 48 R M [T]. A0l SRR 444 , 2003 ,22(3) :325-328

(4] 5K, 0% X0, st X e & BB SHEE R ()], BIiAAk4:,2007,19(1) :63-69

[5] skmedh, 2, {5y, % BRRRZVRYESE SEFCR SRS T]. PSR, 2011,5(9) :1955-1960

[6] XIRE, Wb, L. NEE N SRR E S B oK RIHN )], R 5 %,2010,19(12) :235-239

[7] LSz, WEEMR, Wi, 5 SRREBRZVIBWEF R MBS B M MFEL]. TRXRESH 58,2011, 25(4)
143-148

[8 1 wEMAIFHEOFE B . COMRSE RS 7073 ) [ M. JEat: v E Aol B it , 1993

(9] #R%a AUMZE. WA SEF BB N P iRt REGTE )], GRS H0R,2008,31(2) :112-115

[10] = meod, FRdnn , J8 SO, 6 PR U b 3 4 75 R BUIR PPN [T ] SRR ,2006,27 (4) :732-736

[I1] B¢, 2Rt g WAkAT , 5. ZUUIDIRRY T )8 15 ARl 5 AL A8 S XU PP [T ] PRI 58F5T,2008,21 (11) :18-23

[12]  EE58, W07, IR5E6, 5. W X 4B X RERAE L) ] 50,2007 ,8 :287-292

[13] Hamilton R S, Revitt D M, Warren R S, Levels and physico-chemical associations of Cd,Cu,Pb and Zn in road sediments[ J]. Science
Total Environ, 1984 .59-74

[14]  ZFRR, BR¥ US55 R T X HEE G RITRIB ST ]. A5, 2004,13(2) :154-155



10 4] TFAEEE : B BRI Y B R A A R S35 YR DL 1561

[15] Singh A K, Benerjee D K, Grain size and geochemical partitioning of heavy metals in sediments of the Damodar River-Atributary of the
lower Ganga, India[ J]. Environ Geol, 1999,1:91-98

(16] MZth, EOI:, AR5, 5. 3 (7K DU s A RIS AL B 0FFE L] SRR 05T, 2001,14(5) :20-22

[17] Tretry ] H,Metz S. A decline in lead transport by the Mississippi [ J]. Riv Sci, 1985:439-441

[18] Wiese S B O, Macleod C L, Lester ] N. A recent history of metal accumulation in the sediments of the Thames Estuary, United Kingdom
[J]. Estuaries, 1997 ,20(3) :483-493

Heavy metal speciation and pollution evaluation in the
sediments of Wuliangsuhai Lake

WANG Shuang LI Changyou ™ SHI Xiaohong LIANG Wen ZHANG Jun JI Yali
(College of Water Conservancy and Civil Engineering, Inner Mongolia Agricultural University, Huhhot, 010018, China)

ABSTRACT

The study area of this article is Wuliangsuhai Lake. The concentrations of 7 different kinds of heavy
metal , which including Cu, Zn, Pb, Cd, Cr, Hg, As, and their different species in the surface sediments of
9 samplins sites have been studied. Total concentration and different species of heavy metals were evaluated by
using potential ecological risk assessment method for pollution evaluation. The results showed that Hg
processes high potential ecological risk in the lake sediment. The lake’s ecological risk composite index Rl is
294.60, which is at the intermediate level of the potential ecological risk, but close to the high level. Except
the residue B4, the RI value of the other three heavy metal species(B1 + B2 + B3) was 122. 34 which is at
the low level of potential ecological risk. The heavy metal of Hg with the highest level of pollution must be pay
more attention.

Keywords: Wuliangsuhai Lake, sediment, heavy metal speciation, evaluation.



