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Influence of microbial flora and extracellular plyometric substances on municipal sewage sludge dewaterability enhanced by

bioleaching process
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Abstract: To study the effects of microbial count variation and extracellular plyometric substances (EPS) content change on sludge dewaterability is very significant
for further revealing mechanisms responsible for the dewaterability enhancement of municipal sewage sludge by bioleaching treatment. In this study, the effect of
variation of Acidithiobacillus species count, total heterotrophic bacteria count and EPS content on the dewaterability of sludge during bioleaching was investigated in
details through batch experiments. Results showed that after 2 days bioleaching the pH value of sludge significantly decreased from initial 4.62 to 2.47, which is
resulted from the rapid growth of A. ferrooxidans LX5 and A.thiooxidans TS6, while the count of total heterotrophic bacteria in sludge significantly decreased from
initial 2.65x108 CFU-mL™ to 8.20x10% CFU-mL™1. Meanwhile, EPS content in sludge remarkably decreased from initial 28.18 mg-gt to 13.53 mg-g™L. Thus, during the
bioleaching treatment the growth of A. ferrooxidans LX5 and A.thiooxidans TS6, the death and lysis of heterotrophic microbial cells and the decrease of sludge EPS
content were helpful to reduce the bound water content in bioleached sludge from initial 37.28% to 21.10%. As a result, the specific resistance to filtration (SRF) of
bioleached sludge significantly decreased from initial 5.14x1012 m kg™ to 6.92x1011 m-kg™l. Furthermore, SRF of original sludge without EPS was only 11.23% of
original sludge, which has no significant difference (p>0.05) compared to the sludge being bioleached for 2 days. Therefore, the variation of microbial counts of A.
ferrooxidans LX5, A. thiooxidans TS6 and heterotrophic bacteria in sludge and the content decrease of sludge EPS were two important factors in enhancing the
dewaterability of bioleached sludge.
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