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Fig. 7 The overall pyrolysis mechanism of the lignin trimer model compound
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THEORETICAL STUDIES ON PYROLYSIS PROCESS OF
LIGNIN TRIMER MODEL COMPOUND

Jiang Xiaoyan, Lu Qiang, Hu Bin, Dong Xiaochen, Dong Changqing
(National Engineering Laboratory for Biomass Power Generation Equipment , North China Electric Power University , Beijing 102206, China)

Abstract: Density functional theory method was employed to investigate the pyrolysis process of a lignin trimer model
compound (1-(3", 5’-dimethoxyphenyl ) -2- (4'-phenylphenoxy) - 1, 3-propanediol ) which contains both —0—4 and
biphenyl linkages. The calculation results indicated that the homolytic cleavages of Cz—O and C.—Cg bonds and
concerted decomposition 1 should be the major primary pyrolysis mechanisms of the trimer model compound, while the
concerted decomposition 2 should be the competitive pyrolysis mechanism. Whereas, the homolytic cleavage of biphenyl
bond can hardly take place during the pyrolysis process. The major pyrolytic aromatic products based on the above 4
pyrolysis mechanisms include 3, 5-dimethoxybenzaldehyde, 1,3-dimethoxybenzene, 3-(3, 5-dimethoxyphenyl) prop-2-
en-1-ol, 1-(3, 5-dimethoxyphenyl) prop-2-en- 1-ol, 4-hydroxybiphenyl, biphenyl and 1- (3, 5-dimethoxyphenyl ) - 3-
hydroxypropan-1-one.

Keywords: lignin; trimer; pyrolysis; mechanism; density functional theory



