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Abstract: In this work, the levels and distribution characteristics of bio—available fractions of Cu, Pb, Zn and Cd in sediments of Lake Dali—
nouer were analyzed using a sequential extraction method to study their geochemical behaviors in lake sediment and to find their controlling
factors. The migration laws of heavy metals at water— sediment interface were also discussed on the basis of metals concentration in water. The
results showed that environmental problem in the studied lake was Cu, Zn, and Pb related multi—metal pollution, Pb presented a remarkable
migration trend from overlying water to the sediment, while Cu showed tenuous migration characteristic from pore water to overlying water.
There was a different effect on the mainly bio—available fraction of heavy metals, because of the difference of their geochemical characteris—
tics. Cu, Pb, Zn and Cd in the sediment core were dominated with bound to organic matter, carbonates, Fe—Mn oxides and carbonate, account—
ed for 61.6%, 60.7%, 71.5% and 53.6%, respectively. In horizontal direction, the bio—available fractions of Cu, Pb, Zn and Cd in surface sed—
iments present an increasing trend from the southwest to northeast part of the lake; on the vertical dimension, the total levels of bio—available
metal exhibit large fluctuation, but present an increased trend with depth increasing below 40 cm. The method of potential ecological risk in—

dex presented by Hakanson is used to assess heavy metals ecological risk. The results showed that the pollution index of the four metals
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ranged from 41.18 to 155.64 and present an increasing trend from southwest to northeast parts of the studied lake, indicated that the whole

potential ecological risk of all heavy metals in Lake Dalinouer was low, and the pollution of southern lake should be taken into consideration

seriously.

Keywords: heavy metals; bio—available fractions; ecological risk assessment; Lake Dalinouer
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Figure 1 Distribution of sampling sites of the Dalinuoer Lake
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Table 1 Sequential extraction method of heavy metal in sediments
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Table 2 Heavy metal distribution of overlying water, filtered water and sediment pore water in the Dalinouer Lake( g L")

Gl DLNE-1  DLNE-2  DLNE-3  DLNE-4  DLNE-5  DLNE-6  DLNE-7  DLNE-8 Pt
Cu Ak 44.77 44.58 46.11 50.51 54.34 56.38 65.56 62.50 <1000*
EUR/VS 17.98 19.13 2251 27.10 30.23 31.70 33.67 37.95
fLBK 51.80 53.32 51.66 53.28 124.72 0.48 47.52 18.24
Pb K 193.53 176.62 22338 188.85 230.94 234.53 231.29 244.60 <100%+
EUR/TIe 96.40 117.27 103.24 132.73 117.27 139.57 165.47 183.09
FLEAK 5.53 241 — 6.37 6.32 — 6.70 —
Zn K 50.13 13.01 6.75 27.81 17.78 15.77 27.81 25.55 <1000%*
EUR/VS 14.02 9.00 — 19.03 7.50 3.99 9.50 15.02
fLBAK 12.48 7.58 2.96 7.38 8.75 2.14 17.63 2.36
T Cd ARK " FOR AR . M FKIREE T AR UE GB 3838—2002( 11 28 ) 5 i F/KIRBEH REARME GB 3838—2002( V),
x3 REMAYHESENBEUESEE(=8)
Table 3 The contents of bio—available fractions heavy metal in surface sediment(n=8)
ikl FESIES WRIRERZE B2 AL AR AHIRALIZE G
Cu/mg kg™ min 0.03 0.86 0.71 2.00
max 0.40 1.24 1.81 6.82
ave 0.16 1.09 1.41 428
Ph/mg kg min — 6.47 4.53 0.30
max 0.69 12.32 7.59 1.33
ave 0.18 10.40 5.78 0.76
Zn/mg kg™ min — 1.61 5.15 0.87
max — 2.17 12.68 2.95
ave — 1.84 9.04 1.77
Cd/pg kg™ min 2.03 26.07 9.89 0.45
max 17.44 107.38 77.12 13.60
ave 9.35 7217 4531 7.84
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Figure 2 The horizontal distribution of bio—available fractions of Cu, Pb, Zn, Cd in surface sediment
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Figure 4 The vertical distribution of total bio—available fractions in sediment cores
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Table 4 Reference value and toxic factor

ZJEILE Cu Pb Zn cd
Ci/mg kg 5.02 11.14 13.92 0.047
T 5 5 1 30

FIVEE fa 3 R BEI/INT40, B8 TRMESREFE . cd
TRIEfGE R B (R DLNE-1,E=27.94) 7E 50~140 2
], AbFHr s B AR A AU 4 SRR
WBIESGERECRITAN , RI(E (BR DLNE-5,RI=155.64)
BIU/NF 150, i LA, A R LR A 15 P B B R R AUE S
fa%  RIZVRYH 4 FrE LR NS EETRE
RI K40 A5 (B 5 ) 5 30 AR P 1) b AR 340 ik L 1)

%X 5 Hankanson EE B AV ERSESREBEITMER

Table 5 Evaluations results of bio—available fractions heavy metal ecological risk index

AR E(Cu) E.(Pb) E:(Zn) Ei(Cd) RI
DLNE-1 4.75 7.89 0.59 27.94 41.18
DLNE-2 7.10 7.92 0.88 83.68 99.57
DLNE-3 727 7.95 0.93 62.44 78.59
DLNE—4 6.86 743 0.86 67.81 82.96
DLNE-5 9.57 8.40 1.20 136.47 155.64
DLNE-6 8.59 7.72 1.20 12733 144.83
DLNE-7 7.45 8.95 1.03 127.96 145.40
DLNE-8 3.77 5.22 0.57 54.02 63.58
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Figure 5 The horizontal distribution of R/ in surface sediment
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