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Table 1 ~ Chemical comparison and crystallinity index of different pretreated sugarcane bagasse

LhsE o

o B

aqexR RRE WA B

“HHH
54 Bis/i%  HERbE AR KEE W Ry kR By B4
PREBR/% W% R/ % % 1% % % %

AN FH 100.00 — — — 15.72 5.36 15.72 11.90 48.46
IR K 61.39 97.25 86.54 23.12 77.96 81.65 81.12 81.30 54.08
Ak 55.38 87.48 47.68 83.96 98.49 46.33 86.15 71.47 64.97
TR RS K-k 48.68 93.38 86.91 75.36 97.99 78.22 92.06 87.85 63.92
S-S K 49.40 84.68 60.87 86.36 99.70 63.78 84.43 76.82 66.45

0 T R A K AL FE 4542 - 180 °C, 4 MPa, [ [t 1:20,20 min; 2 A0 FE 4544 : 2K MR BE 25% , [ Lt 1:10,160 °C, 1 h;
a. FETARAL B H BER P a0 A TR R BRBE R AR K A b A T A EK AR S RO (0 R AR AR 5 oL JE TR AL B

b B Ao B 6 2 AR B9 BT
22 KEREEHSH

1 AN [ T Ak PRB U ) R T SR 0, R4k
HUH R 2T A 4540 S 052 (] 1a) , AL BS H
JREIEE 2T AE 2R -2 27 2 3R R T R 2 ) B A A T
KA TR IS PG A B — e R S K (P 1h) g il A
K- IEAE PR (] 1d) &3, —FHIEHAALL, R
T IRRBRAL , S5 A8 0 AL 5 T ik - o i 9 A K Ak
I (K] 1e) WARBLH Z0EAE B FIPEIR (18] 1),
HAR MO B ARG PR T KA

Ty J—

d. FHER A K- R A FLG

c. BIEAL TR

e. - mRRS /K A B
BT H R Tk BRI S B 3190 LI (70017

Fig. 1 SEM of treated and untreated sugarcane bagasse (700x)
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Fig. 2 TEM images of untreated and treated sugarcane bagasse
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COMBINED PRETREATMENT OF SUGARCANE BAGASSE WITH
LIQUID HOT WATER AND AQUEOUS AMMONIA TO ENHANCE
ENZYMATIC DIGESTIBILITY OF CELLULOSE

Yu Qiang, Zhuang Xinshu, Qi Wei, Yuan Zhenhong, Wang Wen, Wang Qiong
(Key Laboratory of Renewable Energy, Guangzhou Institute of Energy Conversion, Chinese Academy of Sciences ,
Guangzhou 510640, China)

Abstract: A pretreatment combined liquid hot water and aqueous ammonia was investigated to improve the enzymatic
digestibility and total sugar recovery of sugarcane bagasse. Compared with single liquid hot water pretreatment , the lignin
removal was increased from 23.12% to 77.96% , the enzymatic digestibility of the residual solids was increased from
75.36% to 97.99% and the total sugar recovery was increased from 81.30% to 87.85% for combined pretreatment. The
fibers of treated samples were separated from the initial connected structure and fully exposed, and the boundaries
among the three layers in the secondary wall could not be exactly distinguished. Moreover, the first step in the combined
pretreatment had a greater influence on the change of surface morphology and ultrastructural characteristics of the
residual solids, and the removal of lignin and hemicellulose was weakened in the second step of the pretreatment. The
results of enzymatic hydrolysis under different cellulose loading indicate that the delignification is very important for
reducing the use of enzyme and improving the digestibility.

Keywords: pretreatment; liquid hot water; aqueous ammonia; sugarcane bagasse; enzymatic hydrolysis



