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Recycling Acidified Bioleached Sludge in Bioleaching of Heavy Metals in Tannery

Sludge by Sequence Batch Operation Model
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Abstract: The incorporation of acidified bioleached sludge containing lots of microorganisms and stronger acidity into original tannery
sludge is a key step to develop sequence batch operation model for bioleaching of heavy metals in tannery sludge. In the initial phase,
the bioleaching trial was conducted after original tannery sludge was preacidified with sulfur acid, inoculated with 20% of the

The acidified sludge at pH 3.5,

3.0, 2.5 and 1.95, obtained from the different stage of the bioleaching process, was explored to act as a new inoculums used in the

inoculums containing A cidithiooxidans only, and mixed with energy substrate at a rate of 0.4% .

next batch bioleaching process. Meanw hile, the acidified bioleached sludge at pH 1. 95 was taken simultaneously as inoculums and the
substance to pre-acidify original sludge. The results show that bioleached sludge at pH 3.5~ 1.95 can be used successfully as
inoculums for the next batch bioleaching trial with the similar bioleaching efficiency, by which pH of the treated sludge can be reduced
to less than 2 within 5 days for hydraulic residence time (HRT) of bioleaching. Furthermore, the bioleached sludge at pH 1. 95 could
not only replace sulfuric acid to pre acidify the original sludge but also act as inoculums for the bioleaching treatment. It was found in
successive 6 batch bioleaching trials that HRT could be reduced to 4 days through recycling bioleached sludge at pH 1. 95. T herefore,
in engineering practice, continuous sequence batch operation for bioleaching process could be carried out through mixing original sludge
with bioleached sludge at pH< 2.
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Table 1 Primary physicochemical properties of the selected tannery sludge
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Fig. 1  Effect of acidified sludge inoculums at different

pH values on the efficiency of bioleaching
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Fig. 2 Effect of acidified sludge inoculums at different pH values
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Fig. 3 Effect of acidified sludge inoculums at different pH values
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by fresh and old acidified bioleached sludge
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