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Abstract

Thermophilic anaerobic biodegradation of cellulose by mixed microorganisms
from primary clarifier of a recycle paper-making plant at Central Taiwan was
investigated in this study. Pure cellulose (a-cellulose) or filter paper (Whatman No.1)
was used as the carbon source for methane production by the mixed thermophilic
anaerobic culture. Batches of the mixed culture were grown at different conditions
such as different temperatures, pH's, carbon sources, growth factors, various sources
of cellulose and alkalinity to determine the optimal conditions for cellulose
bioconversion. The optimal temperature and pH value for bioconversion of cellulose
to methane was 70°C and pH 6.8 respectively. The optimal substrate concentration
for methane production was 8 g/L of a-cellulose. Addition of 1 g/L of both yeast
extract and peptone stimulated growth methane production.  Various sources of
cellulose (a-cellulose, filter paper, office paper, cardboard, newspaper and rice straw)
were tested for methane production by the mixed thermophilic anaerobes under
optimal conditions. The result showed that the potential of tested materials for the
methane production by the mixed culture was card board >news paper >rice straw
>a-cellulose >filter paper >office paper. These tested cellulosic materials, except for
news paper and rice straw were completely degraded by the mixed culture. The
optimal alkalinity concentration for methane production was 8 g/ NaHCO;. The
initial and final pH's were 7.6+0.01and 6.2+0.01 respectively. When grown at the
optimal conditions, the highest cellulose degradation rate and methane yield by the
mixed culture were 1.66 g L™ day ™ and 4287+73 pmole respectively. This study
demonstrated the feasibility of using thermophilic anaerobic bacteria for methane
production from cellulose.

Keywords: cellulose, thermophilic anaerobes, methane
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