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Abstract

Lower section of the Ell-Ren river, locates in
area of Tainan, has been heavily polluted with heavy
metals. The spatial distribution of heavy metal binding
forms in the sediments of the Ell-Ren river as well as
their remobility were explored by our group in past. In
addition, chemical extraction method, including
acidifying and chelating methods, had been used to
remobilize heavy metals from the EIlI-Ren river
sediments by our group. High cost of dosage was the
obstacle in the practical applicability of chemical
extraction methods. Therefore, the aim of this study
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wish to remobilize heavy metals from dredged
sediments of the Ell-Ren river by using bio-leaching
method within the following three years. The
bioleaching method proceed with indigenous sulfur
oxidizing bacteria originated from the Ell-Ren river
sediments to oxidize the reduced sulfur or added sulfur
to form sulfuric acid. Then, the increasing acid enables
the remobilization of heavy metal from the sediments.
Results indicate that pH of the sediments gradually
decreased from 7.5 to 2.5 within the bioleaching
process whereas the oxidation-reduction potential
(ORP) and sulfates content in the sediments gradually
increased. Results also indicate that the amount of
extracted Cu, Ni and Zn were higher than that of
extracted Pb. From the findings of sequential
extraction procedure, it can be noted that the strong
binding ability of Pb with organic matters and
carbonates contributes to the strong retention of Pb in
the sediments.
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Table 1 Totd extractable heavy metals (TEHM) in the
sediments.
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Fig.1 Variationsof pH and ORP during
bioleaching process.
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Fig. 2 Variations of sulfates during
bioleaching process.
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Table3. Variation of geochemical partitioning of
total extractable heavy metals (TEHM)
before and after bioleaching.

Metal Pattern Remob. Exch. Bound to

(%0)

(%0)

Bound to Bound to Bound

Carbonates Mn-oxides Fe-oxides to org.

(%)

(%)

(%)

(%)

198.7 12415 5.7 1087.9 3736 336.8
Table2. Characteristics of the sediments.

Organic
o\é)vr?tt;t Carbonates Fe-oxides Mn-oxides mz?tters
%) (% as CaCOs) (% as Fe;03) (% asMnOy) (%)
44.6 10.35 252 0.12 2.92

Ni  before 6.1 30.8 59 409 163
after 943 15 0.8 0.0 1.6 18
Zn before 0.0 0.3 14 612 371
after 963 0.2 13 0.2 13 0.7
Co before 21 28.6 15 334 344
ater 778 0.0 0.0 0.0 00 222
Cu before 0.8 11 0.0 04 977
after 949 03 1.0 0.0 11 2.7
Pb  before 0.9 324 0.9 365 292
ater 213 04 125 0.0 16.6  49.2
Cr before 0.0 9.6 0.3 716 184
ater 529 0.0 2.0 0.0 147 304
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