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Table 1 Experimental conditions of hemicellulose separation
two-step pretreatment and lignin separation two-step pretreatment
IR LT U 353 B D TAL B ARTTFS P T BEE
FEEEE 5% OFmaE0 s d%8 Bt 9% URESED 5
WEAIRIEN 1%, 2% 3% Pk LEEEBIRE R 1% NaOH
IR0 5 ARBL] 16, 24 F1 70%Z8E UREAED & i
M 36 h; pHEHA 11.5; WEA FE80°C; MR 2 hy FRAHEE

50°C; FRIKFEECN 150 r/min 150 r/min

B EE 12.5% OFESED + 2 B 10% (FESHD ;
BPKAREL; S 121°C; AR B OKAREE; Bk 120, 135,
I} 5] 30 min 150 1 165°C; i) 30 min

S DAL FLRIB K fEILE C276 FFRIK (B
C276, 3 [H New Brunswick Scientific 24 @] 4277 47,
5D TAR PR WA K R (5 STM-EL ELX, 3
[5 Market Forge Industries Inc. Everett 24 1) ZE7)

1.2.2 RR&5 B AL

KJRE W AR VLG 2820, RIS 20
W22 FORFEFT OB oy R s S P R A
3N AT HOK IR TRAL B . 38 R B A i IR B A
mE 1 fios,

S — D TAL PRI K R NAE C276 F5i R R vh ik
1o 8 DA SAT: REWNE RN, K
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YIRS G .
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O, WA S0°C, pHAEHA S, KAEWITEAN 96 h; HEIK
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Fig.1 Effects on enzymatic hydrolysis of switchgrass pretreated
by hemicellulose separation two-step pretreatment method
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Fig.2 SEM images of switchgrass samples at different steps in
hemicellulose separation two-step pretreatment process
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Table 2 Sugar conversion yield of corn stover pretreated by lignin
separation two-step pretreatment method

TiAb# 4 AR /%
WD S B TANEE 2 B N
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g 1 prik
150°C 81 49
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Table 3 Sugar conversion yields of corn stover pretreated by
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Fig.3 SEM images of corn stover samples at different steps in
lignin separation two-step pretreatment process
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Investigation of two-step pretreatment method for production of
ethanol from lignocellulosic biomass

Wang Xiaojuan'?, Feng Hao?, Wang Bin?, Li Zhiyi'*
(1. Faculty of Chemical, Environmental and Biological Science and Technology, Dalian University of Technology, Dalian 116023, China,
2. College of Agricultural, Consumer and Environmental Sciences, University of Illinois at Urbana & Champaign, Urbana, IL 61801, USA)

Abstract: For developing new pretreatment methods of fuel ethanol production, hemicellulose separation two-step
pretreatment method and lignin separation two-step pretreatment method were investigated using switchgrass and corn
stover. In the hemicellulose separation two-step pretreatment, a cellulose digestibility of 89% was obtained (Step 1 with
the condition of 2%wt H,0,, 50°C and 16 h; Step 2 with the condition of 121°C and 30 min), while in the lignin
separation two-step pretreatment, the highest cellulose digestibility of corn stover was 83% (Step 1 with the condition of
1%wt NaOH, 70%wt ethanol solution, 80°C and 2 h; Step 2 with the condition of 135°C and 30 min). SEM micrographs
showed that the surface of biomass had been altered and the accessibility of enzymes had been improved. Hemicellulose
and lignin separated from the feedstock could be recovered for the production of value-added products. The results
indicate that these two pretreatment methods have a promising future, and are very helpful for the industrialization of
fuel ethanol production.

Key words: fuel, ethanol, lignocellulosic biomass, two-step pretreatment, digestibility



