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The occurrence, accumulation and preliminary risk assessment of heavy metals in sediments
from the main tributaries in the Three Gorges Reservoir
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Abstract: The occurrence and accumulation of 15 heavy metals, Cd, Cu, Pb, Zn, Cr, Tl, V, Mn, C, Ni, Sr, Ag, Sb,
Sn and Mo in the sediments collected from main tributaries in the Three Gorges Reservoir were analyzed.
Meanwhile the potential ecological risks of these heavy metals were calculated and assessed using Nemerow Index
method, index of geoaccumulation (/,,) as well as Lars Hakanson Method based on concentrations measured in
this study. The results indicated that (1) the Three Gorges reservoir was increasingly polluted by Cd, Zn and Cu,
with concentrations ranging from 0.36—-1.22 mg/kg, 55.8—182 mg/kg and 24.0-93.1 mg/kg, respectively;
(2) Nemerow Index and /g, disclosed the obvious accumulation of Ag, Sb and Sn; (3) Nemerow Index and R/
values in this area varied from 3.41-11.1 and 204-568, respectively, implying heavily pollution by heavy metals
and resultant high ecological risks in the studied area, which were mainly from Cd; (4) The pollution characteristic
of multi-metals in this section was mainly related to Cd.

Key words: heavy metal; sediment; Three Gorges Reservoir; Nemerow Index method; index of geoaccumulation;
Lars Hakanson Method

Y75 B #A(Received): 2013-04-03; 2@ H #(Revised): 2013-05-22; % H #(Accepted): 2013-06-04

EE£mAB: (2009ZX07528-002)

1EZEEN: (1984-), s E-mail: steve5566@126.com
* @I {E& (Corresponding author): YU Zhi-giang, E-mail: zhiqiang@gig.ac.cn, Tel: +86-20-85292391

JIA Xu-wei et al.: Occurrence and risk of heavy metals in the Three Gorges



%2 8 RIEE%E: ZRARMPEES RS RRERRBAEESRKKEIT R 175

0 :
( Cd Cr Hg Pb Zn ),
[3-6]
, , 15 (Cd Cu Cr
Zn Pb Mn Ni V Co Tl Sr Ag Sb Sn
b b MO) b
[1-2]
0.85 m/s 0.17 m/s 1

I

Milli-Q (>18.2
( ) MQ/cm) HCI HCl ,
- - , HNO, HNO;
5 GBWO07129 GBWO07309
GBWO07103 GBWO07104 GBWO07105 GBWO07123
' 1.2
, 2010 10 ,
( D),
N %) pxa B W PN dDno
PX-1 {
T PX-3 IJX': ! lMx Lo [ 1:N—1
W\ GIX-2 MX-2N\ %ery iy
"u‘, D)
HHEN
MDX-1gf { o7o0 Al
=
5 K Q=
o Dx.2 P ‘ h
", ¥ -
&l B\rx i
.‘-.\\ ‘i“ MDX:;
“HI-2
HJ-
% @ T
2 ©
it} ® R
1

Fig.1 Sampling sites in the Three Gorges Reservoir
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Table I Concentration levels (mg/kg), accumulation and preliminary risk of heavy metals in the sediments from the Three Gorges Reservoir

(G

LC )

1ge0 ( )

Vo 73.2~141(102)
Cr  42.0~106 (75.2)
Mn  451~1240 (716)
Co  10.6~20.5(14.8)
Ni  29.8~55.5 (40.2)
Cu  24.0~93.6 (40.8)
Zn  55.8~182(93.0)
Cd  0.36~1.22(0.66)
Pb  8.12~34.0 (14.7)
TI  0.45~1.01 (0.66)
St 122~261(179)

Ag  0.35~0.59 (0.48)
Sb  0.55~4.62 (2.10)
Sn  4.33~8.09 (6.31)
Mo  0.81~1.85(1.34)

0.76~1.47 (1.06)
0.77~1.96 (1.39)
0.76~2.10 (1.21)
0.60~1.15 (0.83)
0.83~1.55 (1.13)
0.89~3.44 (1.51)
0.70~2.29 (1.17)
4.57~15.4 (8.39)
0.37~1.53 (0.66)
0.83~1.84 (1.20)
1.01~2.17 (1.49)
3.22~5.39 (4.39)
0.43~3.61 (2.10)
1.88~3.52 (2.74)
0.81~1.68 (1.34)

~0.98~—0.03 (~0.53)
~0.96~0.38 (-0.15)
~0.98~0.48 (~0.36)
~1.33~-0.38 (-0.88)
~0.85~0.05 (~0.44)
~0.76~1.20 (~0.10)
~1.09~0.61 (~0.44)
1.61~3.36 (2.42)
~2.04~0.03 (~1.31)
~0.86~0.29 (~0.35)
~0.57~0.53 (~0.04)
1.09~1.86 (1.53)
~0.56~1.27 (0.00)
0.33~1.22 (0.85)
~0.89~0.30 (-0.19)

E( )

1.53~2.93 (2.12) HJ-1 / / 101 61.8
1.55~3.91 (2.77) HJ-1 73.3 86.3 74.9 206
0.76~2.10 (1.21) HJ-1 753 / 1774 860
2.98~5.75 (4.16) MDX-1 14.2 / 19.2 9.9
4.17~7.77 (5.63) MDX-1 33.9 46.8 40.1 40.1
4.43~17.18 (7.54) MDX-1 26.6 44.2 53.9 316
0.70~2.29 (1.17) HJ-1 31.6 137 299 619
137~462 (252) HJ-1 0.20 0.75 13.8 16.7
1.83~7.66 (3.32) HJ-1 37.8 59.4 32.1 213
33.1~73.5 (48.2) PX-3 / / 1.13 1.67
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