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Study on Direct Conversion of Biogas to Oxygenates
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Abstract

Direct conversion of biogas (methane) to oxygenates such as formaldehyde and methanol, (1)using
silica supported CePO4, Sn:P:O7 catalysts and (2)using methane oxidation bacteria (methanotroph)
was studied to utilize excess biogas.

As for the reaction of catalysts, the main product of the reaction was formaldehyde. The
selectivity to formaldehyde when adding steam reached about O times as compared with the case when
not adding steam. On the other hand, the methane conversion over silica supported CePOs in the
increacing the rate of steam maintained the initial value, that over silica supported Sn:P.O7 decreased.
The methane conversion of about 00O and the selectivity to formaldehyde of about 500 at the best
condition was observed.

As for the utilizing microorganism, some thermophilic methanotrophs were isolated from soil and
hot spring samples in middle or low temperature environment in Hokkaido. It was very important to
secure the contact area among methane, water and microorganism for methanotrophs to oxidize
methane. The conversion rate of 31.1 g-carbon/d/ m®-support volume from methane to carbon dioxide
was obtained.

KEY-WORDS : biogas, methane, partial oxidation, formaldehyde, methanol, catalyst, steam,
methane oxidation bacteria(methanotroph)
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