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Sequential upgrading and conversion of biomass with intermediate recycling
system

Hayashi, Jun-ichiro

31,700,000

500 m2/g

This study aimed at development of sequential chemical processes that begin
with hydrothermal upgrading of biomass to upgrade it to lignin-rich solid, and produce clean char,
high-strength hard carbon, syngas, hydrogen, high-surface-area activated carbon with specific
surface area over 2,500 m2/g, lignin monomers, cyclohexanols, furans. During the period of study,
the proof-of-concept of the following novel processes (including catalysts) have been reached;
heavy-oil-recycling pyrolysis, pyrolysis of depolymerized lignin, lignin hydrogenolysis in alkaline
water, hydrogenation of lignin and monomers, hot-briquetting/carbonization, electrochemical
gasification of lignin and biochar, non-catalytic steam gasification of clean char.
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The removal rate is defined as the fractional amount of metallic
species leached out of the cedar to that contained initially.
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