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Fig.1 The vertical distribution of SEM in the sediments of Lake Donghu
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Fig.2 The vertical distribution of SEM/AV S ratio in the sediments of Lake Donghu
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1 AVS *
Tab.1 The correlation between SEM and AV S in the sediments of three stations in Donghu Lake
Zn Cr Cu Ni Co Pb Ag Cd
AVSI -0.1061 0.7129 0.2885 0.5658 -0.1775 0.2403 0.6973 0.5885
AVSHI 0.3111 0.4114 0.0319 0.4330 -0.2082 -0.2196 0.7786 0.4201
AVSHII -0.2692 -0.0377 -0.0037 0.2065 -0.1978 -0.4115 -0.2883 0.0705
* P<0.05 (N=40)
2 AVS ( = + XAVS) *

Tab.2 Linear regression coefficients between Metd and AV S for equation Metal= constant +slopexX AVS

r p
Cr 0.26 0.02 0.7129 0.001
! Ni 0.19 0.01 0.5658 0.001
Ag 0.004 0.003 0.6973 0.001
Cd 0.0015 0.0002 0.5886 0.001
Cr 0.19 0.003 0.4114 0.009
. Ni 011 0.005 0.4330 0.006
Ag 0.001 0.0005 0.7786 0.001
Cd 0.0017 0.0001 0.4201 0.008
* P<0.05 (N=40) .
3
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Tab.3 Solubility products (K,) of various metal sulfides
MnS FeS NiS ZnS PbS Cds Cus a -Ag,S
LogKg, -13.33 -18.80 -20.97 -24.53 -28.04 -28.85 -35.90 -49.17
3 ; , ,
AVS . » Ni  Zn
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The Studies on the Bioavailability of Heavy Metals in the

Sediments of Lake Donghu, Wuhan

ZHENG Li, XU Xiaoging & JIN Lina
(Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, P.R Chi na)

Abstract

Acid-volatile sulfides (AVS), which can form insoluble sulfides complexes with minimal Q-
ological availability with a number of cationic metals, is a key partitioning phase controlling
metal bioavailability in the sediments. Toxic effects were found to be absent for SEM/AV S ratios
smaller than one, but appeared to be present at SEM/AVS ratios exceeding one. This study in
vestigated the vertical distribution of SEM (Cu, Zn, Pb, Cd, Ni, Co, Ag, Cr) and SEM/AVS ratio
in the sediments cores of three different polluted stations in Lake Donghu, Wuhan. It was found
that the metal concentrations were in the order of Zn>Cr>Cu>Ni==Pb>>Ag==Cd. Among heavy
metals, Zn, Cr and Cu were the dominating species, accounting for nearly 90% of SEM. At Sta-
tion | and Il, AVS was the key factor to control the bioavailability of metals, and SEM/AVS ra-
tios were less than one. Significant linear relationship between AVS and metals at Station | and 1
confirmed that AV'S had a great effect on the vertica distribution of metals. However, at Station
I, SEM/AVS ratios were larger than one, and no significant linear relationship between AVS
and metas was found. The sediments in Station Il have potential metal toxicity. Significant
linear relationships were observed between trace metals (Cr, Ni, Ag, Cd) and AVS at Station |
and 11, indicating that these metals were associated to the AV'S phase in the sediments more than
other metals. Especialy there was a close relationship between SEM-Ag and AVS in the sedi-
ments at both stations (r = 0.6973, Station I; r = 0.7786, Station 11). Our results also show that
there was a higher SEM-Cr/AV Srétio in the sediment with high AVS (Station I, r = 0.7129) than
in the sediment with low AV'S (Station I, r = 0.4114) while SEM-Cr level did not differ signifi-
cantly in both stations. It seems likely that Cr is strongly influenced by complex redox reaction
pathways rather than simple substitution reactions, and tends to be absorbed on, or coprecipitate
with iron sulfide phases in an anoxic environment more than a dight anoxic environment.

Keywords: Acid-volatile sulfides (AVS); simultaneous extracted metal (SEM); bioavailability;

Vertica distribution; sediments; Lake Donghu, Wuhan



