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Abstract

Methane is a greenhouse gas affecting global warming. It is estimated that a quarter of global warming is
contributed by methane emission. Although natural emission is important, significant anthropogenic emission is
reported, including energy, agriculture, and waste sectors. Wastewater treatment plants (WWTPs) also emit
methane to atmosphere, mostly volatilization of dissolved methane from return flow. In 2020, WWTPs in South
Korea emitted around 2.9 million tons of CO; equivalent of methane which corresponded to 0.5% of the total
greenhouse gas emission. A possible approach to reducing the dissolved methane and eventually reducing
methane emission to the atmosphere is the biological oxidation of methane to carbon dioxide by methanotrophs.
Methanotrophs are microorganisms that can use methane as carbon and energy source. To develop a process
reducing methane based on methanotrophs, as the initial step, we attempted to isolate methanotrophs from
anaerobic sludge in a WWTP. For a rapid enrichment and following isolation of methanotrophs, the “grow fast”
and “go out” strategy was tried using a membrane biofilm reactor (MBfR). The MBfR was operated by
supplying methane gas into a gas-permeable hollow-fiber membrane and by flowing mineral medium saturated
with oxygen into the reactor. We successfully enriched methanotrophs greater than 50% of the total
microorganisms in a two-week MBfR operation. During the MBfR operation, we isolated several methanotrophs
from the biofilms formed on the membrane outer surface. In my presentation, | will introduce the new approach
for the enrichment and isolation of methanotrophs using the MBfR and some methanogenic evidence of
syntrophic association of methanotrophs with non-methanotrophs in the enrichment.
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