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Research Progress in Radiation Pretreatments of Lignocellulose

WANG Junkai', XU Fuqiang ~, WANG Shuyang "', DONG Miaoyin”’, YANG Ning?

(1. College of Physics and Electronic Engineering, Northwest Normal University, Lanzhou 730070, China;
2. Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou 730000, China;
3. School of Nuclear Science and Technology, University of Chinese Academy of Sciences, Beijing 100049, China;
4. College of Life Sciences, Northwest Normal University, Lanzhou 730070, China)

Abstract: In this paper, the effects and characteristics of several main irradiated pretreatment methods for
lignocellulose are compared and summarized comprehensively. The mechanism of lignocellulose pretreated by
microwave, ultraviolet, gamma ray, X ray, electron beam and ion beam were expounded. In particular, the
transformation of polymorphys in lignocellulose (I« — Ig) caused by pretreatment with heavy ion beams irradiation
was discussed. The crystallinity index of lignocellulose was strongly correlated with enzyme digestibility. The
pretreatment of heavy ion beam radiation can destroy the lignin and hemicellulose partially, resulting in an
increase in its relative crystallization, which enhances the accessibility of cellulase and lignocellulose, also increase
the enzymatic hydrolysis yield. Therefore, the biotransformation efficiency of enzyme to lignocellulose and the yield
of reducing sugar can be significantly improved at the appropriate dose of heavy ion beam radiation pretreatment,
which provides the theoretical guidance for radiation pretreatment to improve the comprehensive utilization of
lignocellulose.

Key words: radiation pretreatment; cellulose; enzymatic hydrolysis yield; accessibility
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