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Study on Affecting Variables Appearing through Chemical
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ABSTRACT

To evaluate the effects of chemical pretreatments of lignocellulosic biomass on enzymatic
hydrolysis process, Populus euramericana was pretreated for 1 hr with 1% sulfuric acid (H2SOx4)
at 150°C and 1% sodium hydroxide (NaOH) at 160°C, respectively. Before the enzymatic hydrolysis,
each pretreated sample was subjected to drying process and thus finally divided into four
subgroups; dried or non-dried acid pretreated samples and dried or non-dried alkali pretreated
samples and chemical and physical properties of them were analyzed. Biomass degradation by
acid pretreatment was determined to 6% higher compared to alkali pretreatment. By the action
of acid ca. 245% of biomass was dissolved into solution, while alkali degraded ca. 186% of biomass.
However, reverse results were observed in delignification rates, in which alkali pretreatment
released 2% more lignin fragment from biomass to the solution than acid pretreatment.
Unexpectedly, samples after both pretreatments were determined to somewhat higher
crystallinity than untreated samples. This result may be explained by selective disrupture of
amorphous region in cellulose during pretreatments, thus the cellulose crystallinity seems to be
accumulated in the pretreated samples. SEM images revealed that pretreated samples showed
relative rough and partly cracked surfaces due to the decomposition of components, but the
image of acid pretreated samples which were dried was similar to that of the control. In pore size
distribution, dried acid pretreated samples were similar to the control, while that in alkali
pretreated samples was gradually increased as pore diameter increased. The pore volume which
increased by acid pretreatment rapidly decreased by drying process. Alkali pretreatment was
much more effective on enzymatic digestibility than acid pretreatment. The sample after alkali
pretreatment was enzymatically hydrolyzed up to 458%, while only 269% of acid pretreated
sample was digested at the same condition. The high digestibility of the sample was also
influenced to the yields of monomeric sugars during enzymatic hydrolysis. In addition, drying
process of pretreated samples affected detrimentally not only to digestibility but also to the yields
of monomeric sugars.
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Table 1. Degradation rate and delignification
rate of pretreated Populus euramer-
icana by acid/alkali
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Table 2. Crystalline indices of pretreated P.
euramericana by acid/alkali (%, by
Segal method)
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SEM images of pretreated P. euramericana by acid/alkali (1: Control; 2: SA-non drying;

3: SA-drying; 4: SH-non drying; 2: SH-drying).

Fig. 1.
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Fig. 3. Pore-volume distributions of pretreated P. euramericana by acid with or without drying.

7.03%. 26.88%<14| wlsto], &ze] Aol Az
D uAx ANEE 747 39.72%, 45.82% 0% EF
dze] dAele] &skeo] =A YEET Ay

AA T Az &)@ wng Be1e) Astel Az
HYe AN ARG ANA g NRE 247 Bk

FohE AT 4 AR AR Ax AYE
ARA e A%, 26.88%9) 288¢ w2
= e AR AR 235eE T03%E a5
o @M% ANEA e A AR A5
& 1.26%2 A2 ol3tel Yot waol Fat

— 261 —



SH-ND - 45.82
SH-D § — 30,72
SA-ND — | 26.88
SA-D — 17.03
control _—1 7.26

0.00 10.00 20.00 30.00 40.00 50.00
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the pretreated P. euramericana by acid/alkali (%).
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