DOI:10.13332/].1000-1522.2010.03.005

32 3 Vol.32 No.3
2010 5 JOURNAL OF BEIJING FORESTRY UNIVERSITY May 2010
( )
<NaCloO, <NaCloO, NaOH ~NaOH
5
NaOH
- NaOH 45.4% .
: TQ9 tA :1000—1522(2010)03—0170—06

DENG Li-hong; XIAO Ling—ping; TANG Yong;SONG Xian-iang. Effects of pretreatment on enzymatic
hydrolysis of cellulose for waste paper. Journal of Beijing Forestry University (2010) 32(3) 170—175

Ch 21 ref. College of Materials Science and Technology Beijing Forestry University 100083 P. R.
China.

In order to accelerate the recovery and reuse of biomass resources such as waste paper different
pretreatment methods were adopted to pretreat shredded shoe boxes as a model of waste paper to enhance
the enzymatic hydrolysis of cellulose. These pretreatment were steam explosion NaClO, pretreatment a
pretreatment combination of NaClO, and NaOH NaOH pretreatment and aqueous ammonia steeping. We
investigated the modification of the concentration of lignin and hemicellulose surface structure and degree
of crystallinity of the materials after pretreatments and discussed the effects of these modifications on the
enzymatic hydrolysis of cellulose. Our experimental results indicate that steam explosion is the most
efficient method in the removal of lignin and hemicellulose while the alkali pretreatment exhibits a weak
capacity in the removal of hemicellulose. The surface of the pretreated material became coarser especially
for NaOH pretreated samples. The pretreatments also resulted in an increase or decrease in the degree of
crystallinity of the material. The results of enzymatic hydrolysis revealed no significant correlation between
the rate of enzymatic hydrolysis and concentrations of lignin and hemicellulose nor with the degree of
coarseness of the material surface. But we found a significant correlation between the degree of
crystallinity and the rate of enzymatic hydrolysis:the lower the degree of crystallinity the faster the rate of
hydrolysis. The degree of crystallinity was lowest in the NaOH pretreated material with the highest rate of
cellulose hydrolysis i.e. 45.4% .
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Tab.1 Chemical compositions and mass recovery of materials before and after pretreatments %
A 63.0+0.5 0 16.5£0.2 0 14.4 £0.2 0 100 0
B 62.9 +0.6 5.2 9.2+0.3 47.0 11.0+0.3 27.4 95 +3
C 6% NaClO, 62.8 +0.3 5.3 14.5 +0.1 16.5 12.1 0.2 20.2 95 +2
D 6% NaClO, 18% NaOH 61.1+0.4 19.5 17.6 0.3 11.5 13.9 +0.1 19.9 83 +2
E 18% NaOH 58.3 0.0 21.3 16.7 £0. 1 14.0 13.6 £0. 1 19.7 85 +3
F 10% 60.7 +0.0 13.3 16.2 +0.1 11.6 12.1+0.3 24.4 90 +3
2.2
1 o
1
NaCloO, NaOH
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Tab.2  Effects of pretreatments on NaOH
degree of crystallinity of cellulose %
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