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Abstract

In this study, a non-thermal plasma system was employed to simultaneously remove odorous compounds and organic sludge. The
system consisted of two reactors; the first one was the non-thermal plasma reactor where ozone was produced by the plasma
reaction and the ozone oxidized hydrogen sulfide, the model odorous compound, and then the ozone-laden gas stream was
introduced to the second reactor where wasted sludge was disintegrated and solubilized by ozone oxidation. In this study, the gas
retention time (GRT) and the hydraulic retention time (HRT) were changed in the two-reactor system, and the effects of GRT and HRT
on reduction efficiencies of odor and sludge were determined. As the GRT increased, the ozone concentration increased resulting in an
increasing efficiency of hydrogen sulfide removal, However, the overall ozone loading rate to the second sludge reactor was the same
at any GRT, which resulted in an insignificant change in sludge reduction rate. When HRTs in the sludge reactor were 1, 2, 4 hours, the
sludge reduction rates were approximately 30% during the four-hour operation, while the rate increased to 70% at the HRT of 6 hours.
Nevertheless, at HRTs greater than 4 hours, the solubilization efficiency was not proportionally increased with increasing specific input
energy, indicating that an appropriate sludge retention time needs to be applied to achieve effective solubilization efficiencies at a
minimal power consumption for the non-thermal plasma reaction,
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