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Effects of pulverizing temperature on the dry pulverizing efficiency of woody
biomass

Hideaki Mori ', Yukimasa Omura', Sho Shindo®, Takanori, Nishida’

! Nara Machinery Co. Ltd.,
?Akita Research Institute of Food and Brewing

*Department of Biotechnology , Faculty of Bioresource Sciences, Akita Prefectural University

This study focuses on the influence of pulverizing temperature on the pulverizing characteristics of woody biomass. Cedar was selected as the
woody biomass, and the pulverizing characteristics were examined for two methods: wet and dry pulverizing. The wet method guarantees
pulverization at temperatures less than 100 °C, whereas the dry method does not. In the case of dry pulverizing, the pulverization chamber was
heated and maintained in the temperature range from room temperature to 150 °C. The results obtained using the wet and dry methods are
summarized as follows. In the case of wet pulverizing, the peak of the particle size distribution was between 7 and 8 microns, which is one order
or magnitude smaller than the peak of the particle size distribution in the case of the dry pulverizing method. The holocellulose saccharification
rate using enzyme Ctec2 reached approximately 50% for the wet pulverizing method. This value is substantially lower than the rate obtained for
the dry pulverizing method, which reached 80%. To investigate the thermal influence on the saccharification of cedar, we thermally treated the
cedar raw powder before pulverizing. The saccharification rate of the powders without pulverizing reached its maximum value for thermal
treatments at 120 °C and 130 °C. Therefore, dry pulverizing was conducted with the chamber heated to a similar temperature. A high
saccharification rate was obtained by dry pulverizing at chamber temperatures in the range from 110 °C to 120 °C. As a result, the pulverizing

time required to realize a 60% saccharification rate was reduced from 14—15 min to 8 min.

Keywords: dry pulverizing, woody biomass, woody powder, bio-ethanol, saccharification efficiency, heating pulverizing
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