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ABSTRACT : In this study, to increase the methane content of biogas supplied from Nanji Water
Regeneration Center and to purify impurities, a three-stage membrane purification process was designed
and installed to demonstrate operation. The methane concentration of biomethane produced in the 2
Nm3/h purification process was set to three cases: 95%, 96.5%, and 98%, and the membrane area ratio of
the membrane was 1:1, 1:2, 1:1:1, The optimum conditions for the membrane area of the separator were
derived by changing to five of 1:2:1 and 1:2:2. 3 stage separation membrane process of 30 Nm3/h was
installed to reflect the optimum condition of 2 Nm3/h, and biomethane production of 98% or more of
methane concentration was demonstrated. As a result of the operation of the 2 Nm'/h refining device, the
methane recovery rate at the 98% methane concentration was 95.6% when the membrane area ratio was
1:1 as the result of the two-stage operation of the separator, and the recovery rate of methane at 1:2 was
increased to 96.8%. The methane recovery rate of the membrane three-stage operation was highest at
96.8% when the membrane area ratio was operated at 1:2:1. The carbon dioxide removal rate was 16.4 to
96.4% and the 2:2 to 95.7% film area ratio in the two-step process. In the three-step process, the film area
ratio was 1:2:1 to 95.4%, and the two-step process showed higher results than the three-step process. In
the 30 Nm3/h scale biogas purification demonstration operation, the methane concentration after
purification was 98%, the recovery rate of methane was 97.1%, the removal rate of carbon dioxide was
95.7%, and hydrogen sulfide, the cause of corrosion, was not detected, and the membrane area ratio was
1:2:1 demonstration operation, biomethane production with a methane concentration of 98% or higher
was possible.
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