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An appropriate control of sewage sludge has been extensively studied due
to the increase in sewage sludge volume annually. The treatment of sewage
sludge requires high cost, dumping site limitation, and the use of high energy in
incinerator to treat a bulk amount of sewage sludge from wastewater treatment
plant. To date, many studies have been conducted to reduce sewage sludge
volume by applying heat, chemical and physical treatment. However, no study
was conducted to accelerate sewage sludge reduction at a low temperature
since the issue of slow sludge reduction at a cold weather area and/or during
winter season is remained unsolved. In this study, we found a possible
promising strain, 12-3-13D to accelerate sludge reduction at a low temperature.
The investigation was carried out by treating sewage sludge inoculated with
this strain at 4, 10, 12, 15, 20 and 30°C. A positive outcome was obtained when
this strain able to reduce sludge volume by 2 to 5 folds in temperature range
from 4°C to 15°C when compared to uninoculated sludge. The sludge reduction
was due to protease and lipase activity generates by this strain which enhances
sludge reduction. In conclusion, our isolated strain is preferentially active in
treating and utilizing excess sludge for acceleration of sludge reduction at a
low temperature in which other bacteria in sludge are inactive.
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Our objectives in this study were (i) to verify that biodegradation of phenol
by duckweed family, Lemnaceae, (Spirodela polyrrhiza, Lemna minor, Lemna
aoukikusa and Wolffia arrhiza) can be accelerated and (ii) to clarify the
mechanisms of the accelerated biodegradation. First, to check whether phenol
degradation is occurring during the cultivation of the duckweeds, we conducted
phenol degradation experiments in three river water samples in the presence
and absence of duckweed. The degradation tests were conducted at 10 mg/I of
phenol initial concentration and 5 mg dry-weight/flask of initial plant density.
All of the duckweeds accelerated phenol degradation in river waters. However,
sterile duckweeds could not remove phenol in sterilized medium, suggesting
that duckweed stimulated microbial degradation in the river waters rather than
uptake by the duckweeds. The phenol degradation abilities in the presence
of duckweeds increased with the repeated phenol degradation experiments.
S. polyrrhiza and W. arrhiza showed the highest stimulating effect on phenol
degradation in the river waters among the tested plants. We also monitored
microbial counts of heterotrophic microbes and phenol-degrading microbes
over the phenol degradation experiments. As a result, populations of phenol-
degraders on the plant surfaces (leaves and roots) were different from each
plant species and different between leaves and roots.
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