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Reactions and Molecular Mechanisms of Cellulose Pyrolysis*!

Haruo KAwAMOTO*2

Cellulose is a major chemical component of woody biomass. Accordingly, better understanding of
the chemistry involved in cellulose pyrolysis is important for improving the conversion technologies
based on woody biomass pyrolysis, which include fast pyrolysis, gasification, carbonization and torre-
faction for production of bio-fuels, bio-chemicals and bio-materials. Such information would also be sug-
gestive of effective treatment of wood and other cellulosic materials at high temperatures, including
wood drying and production of cellulose-plastics composites. Cellulose decomposition occurs rapidly in
the temperature range >300°C, whereas some relevant reactions occur even at temperatures lower
than 200°C. In this review, cellulose pyrolysis is discussed, focusing on the reactions and molecular

mechanisms.
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Fig.1. TGA and DTG curves obtained for cellulose
(Avicel PH-101) (Heating rate: 10°C/min, N,
flow : 10 mL/min).
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Fig. 2. Temperature profiles obtained by in situ mea-

surement of cellulose (Avicel PH-101) pyroly-
sis at various furnace temperatures.*”
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Fig. 3. Low molecular-weight products obtained dur-
ing cellulose pyrolysis.
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