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ABSTRACT; Two continuous flow experiments were conducted using a multi-staged upflow
sludge blanket reactor applied to a methane fermentation process for the treatment of
a medium strength industrial wastewater. The first experiment was made to investigate
the temperature dependence of the UASB process performance in the range of 25°C to 15°C
with a mixture of starch and sucrose as a substrate at four fixed loading rates, 3.0,
4.5, 6,0 and 9.0 KgCOD/m3-day. At the higher loading rate and/or the lower temperature,
i.e., at temperatures lower than 19°C for a loading rate of 6.0 KgCOD/m3-day and at
lower than 21°C for 9.0 KgCOD/m3-day the process performance of methanogenesis remark-
ably deteriorates due to the accumulation of undegraded starch grains into the granular
sludge. This phenomenon results in the failure of methane fermentation process because
the liquefication of solid substrate may be a limiting step of the overall process.
The second experiment was performed to examine the sludge granulation process during
a start-up period of UASB system using two types of reactor configuration fed on a
mixture of volatile fatty acids. The filamentous growth of Methanothrix genus is a
deterministic factor of the sludge granulation, causing high biomass retainment in the
reactor as well as enrichment of high activity methanogenic bacteria. Furthermore,
crystallization of Calcium~Phosphate (CaHPO4-2H70) is valid for an artificial enhance-
ment of sludge granilation, leading a shortening of start-up period of UASB reactor.

KEYWORDS; Upflow sludge blanket ractor (UASB), Methane fermentation, Sludge granulatiom,
High biomass retainment, Methanothrix genus, Calcium-Phosphate crystallization.
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Fig.2 Time course of gas production, COD removal efficiency and total-VFA in the
effluent (Experiment I).
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=170y IBEFTRIEELD T4+ Y2 Table-5. Time course of inorganic elements in sludge.
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