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Preparation and Characterization of Liquefied Wood
in Presence of Phenol under Acid Catalysis

LI Gai-yun, QIN Te-fu, HUANG Luo-hua
(Research Institute of Wood Industry, Chinese Academy of Forestry, Beijing 100091, China)

Abstract: The experiments of Poplar (Populus X euramericana cv. ‘1-214’) and Chinese Fir
(Cunninghamia lanceolata) wood flour liquefied in the presence of phenol under sulfuric acid
catalysis were conducted. The effects of reaction time and reaction temperature on the wood
liquefaction were investigated. By means of gel permeation chromatography (GPC) analysis, the
molecular weights of liquefied wood under different reaction conditions were measured to trace the
change in the structural characteristics of the liquefied wood. The insoluble residues were analyzed
by Fourier transform infrared to investigate the liquefaction order of three main wood components.
The results showed that 1) the liquefaction curves for the Chinesé Fir and Poplar were similar in
general. The acidic catalyst showed a function not only on cellulose and hemicellulose, but also on
lignin. 2) The reaction temperature had the greater influence on the residue content than reaction
time, Both reaction temperature and reaction time could affect the molecular characteristics of
liquefied wood. The weight-average molecular weight of liquefied Chinese Fir was higher than that
of liquefied Poplar under most of the reaction conditions. 3) During wood liquefaction, lignin and
hemicellulose were liquefied first and cellulose being the most difficult to liquefy. The
decomposition, phenolation and recondensation of wood components are three main reactions which
dominated the whole liquefaction dynamic process and determined the structural characteristics of

liquefied wood.
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2.1.2 rREE B2 BR T RERES 30 min
IRBERMBACRER SRR . WE 2 I, JRAR
BEM 100 CHH2 120 “C, 4671y i 7 e 2 i e
16 MR AT 2 140 “Cit, WAk th £ 41 R 2L B
B, BV B HFEC B E 150 Che, R\ %
JLPREERE , RV NLR BN A R B RA BEY
W RMATIT R B A FIRS A B T 240 o 52 7 8 P R A
o 29



March 2005

CHINA WOOD INDUSTRY

Vol.19 No. 2

l

100 110 120 130 140 150
BB /C

B2 RAEEENZRERNR(RLE 30 min)

Fig. 2 Effect of reaction temperature on residue

content under 30 min liquefaction
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# 2 Totim B 3 Py Bl 2 B X SR F
Tab,2 Evaluation of Totim B against moulds on wood

m S
P A o war
WRE/ Y WASE AMEW . S ZmMS D/%
Sfuniculosum  viride
2 3.00 3.00 3.00 1.75 10.75 89,58
10 2.75 2.50 3.00 0.25 8.50 70.83
25 2.25 2.25 3.00 0 7.50 62.50
45 1.75 1.75 0.75 0 4,25 35.42
60 0 2.00 1.00 0 3.00 25.00
XtEH  3.00 3.00 3.00 3.00 12.00 100.00
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Tab.3 Evaluation of Tanalith CuAz and Totim B against
Coptotermes formosanus (Shiraki)
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