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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 Ell-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
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
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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.
The study of this year is to realize the effects of
temperature on the remobilization of heavy metals
from the sediments. Experimental conditions of
temperature were controlled at 25 , 37 and 55
Results indicates that the indigenous sulfur-oxidizing
bacteria in sediment seemed to have high oxidizing
capacity at 37  than at other temperature to transfer
sulfide to sulfate and release protons to decrease the
pH of sediment solution. The order of pH decreasing
affect by incubating temperature is as follows. 37

25 55 . It can be noted that the indigenous
sulfur-oxidizing bacteria in sediment might be killed at
the high-temperature environment (55 ) and showed
nearly the same efficiency of the pH decreasing as in
inoculum non-added test. Therefore, it can be
concluded that the indigenous sulfur-oxidizing
bacteria in sediments of the Ell-Ren river might be the
meso-thermophilic bacteria. It also can be found that
the remobilization effects of Pb and Co were
remarkably less than those of other heavy metals. And,
the remobilization of heavy metals from varying
binding fractions under 37  were found more than
that under 25 and 55 . In addition, transformation
phenomena of a portion of heavy metals could be
found among the binding fractions, mainly transferred
to Mn-oxides fraction from other binding fractions
after bioleaching processes.
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Table 1 Totd extractable heavy metals (TEHM) in the

sediments.
Ni Zn Co Cu Pb Cr
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mglkg) (mg/kg)
198.7 12415 5.7 1087.9 3736 336.8
Table2. Characteristics of the sediments.

Water . . Organic
content Carbonates Fe-oxides Mn-oxides gters
%) (% as CaCO0s) (% as FexOs) (% asMnOy) (%)
44.6 10.35 2.52 0.12 2.92

Table 3. Binding fractions of heavy metalsin raw sediment

Exchange- Boundto Boundto Boundto Boundto

Metal able Carbonates Mn-oxides Fe-oxides organics

(%) (%) (%) (*0) €0
Ni 61 30.8 5.9 40.9 163
Zn 00 0.3 1.4 61.2 37.1
Co 21 286 15 334 344
Cu 08 11 0.0 0.4 97.7
Pb 09 324 0.9 36,5 29.2
Cr 00 9.6 0.3 716 184
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Fig. 1 Temperature effects on the bioleaching.
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Fig. 2 ORPvarigtion in the bioleaching.

(¢:37 425 ; w:55 )



20000 ! ! ! ! ! I 20000
o
18000 | S e o [ 18000
* ~o

16000 | I 16000
5 14000 4 L 14000
2 12000 I 12000
E .
© 10000 / I 10000
]
£ 8000 A 8000
> ./. /\A
» 6000 /‘ I 6000

/ — —a"
4000 m—g— I 4000
o A—b—
2000 4 I 2000
Pe.
0 T T T T T o
0 5 10 15 20 25
Time (day)

Fig. 3 Sulfatesvariationsin the bioleaching.
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Fig. 4 Binding fractions of heavy metals before and after bioleaching processes controlled at
varying temperature. (F1: exchangeable; F2: bound to carbonates; F3: bound to Mn-oxides;

F4: bound to Fe-oxides; F5: bound to organics)
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