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Study on conversion process for furfural residue manufacture to ethanol by
simultaneous saccharification and fermentation

SUN Ya-dong , SUN Ran, JIANG Jian-xin, ZHU Li-wei
(Department of Chemical Engineering, Beijing Forestry University, Beijing 100083, China)

Abstract: Furfural residue pretreated by overliming is fermented to ethanol by batch simultaneous saccharification and
fermentation (SSF) in this paper.The optimal combination of factors (reaction temperature, solution pH value, loading of both
cellulase and tween-20) affecting the conversion of pretreated furfural residue to ethanol is found by orthogonal design
experiments . The SSF of furfural residue is experimented in a 5 L fermentor, and the data of different phases are analyzed
simultaneously. The optimal conditions are as follows: 38°C of reaction temperature, 4.2 of pH value, cellulase 20 FPU/(g
cellulose) ,0.15% of tween-20 and 10% inoculum solution. The ethanol recovery up to 72.33% (vs theory data) can be
obtained in 5 L fermentor. The simultaneous analysis result indicates that the highest ethanol conversion rate appear at 27 h,
which is much less than that of other cellulose material . The cellulose content and crystallinity index of fermented furfural residue
decrease as the SSF proceed, and the average dimension of cellulose crystallite decreases during enzymatic hydrolysis .
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1.5.1 CERE
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WIEZENE 78 B 4 30 mL. 184> 3R B SM g 4h
PR HEAT I E , B A Bl AT, 2 mx 3 mm
(OD) stainless steel F & 90°C , #: M #3158 & 120°C , i#
FEASIRE 120°C, AR 1 oL, ZEHIEHAREN
1 g FHERBIL E774 0.5679 g ZEENITE I,
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B T VR B 0 A B Y A R O B T A
100 H i, 3 IE A F 22 N, 7E Shimadzu XRD -6000
IR B E . LR AR CuKe B (FHERUEK A =
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TEMEBEAT IR P EER TS, A THERNE
Z2 I AR G540 o R B Ok, R B I F A 4 B AL

KB B HEAT o
F1 BEBNERGLZEAR HRSN %
Apaf B 1% NaOH
£ 4 2 E
TER wx ™ paw maw P

B 42.23 1.85  38.69  14.83 37.03  9.66
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s TR/ P FPU-g~' BESH/ % FE/%
1 30 4.0 10 0.10 20.95
2 30 4.2 15 0.15 54.45
3 30 4.6 20 0.20 49.19
4 34 4.0 15 0.20 25.21
5 34 4.2 20 0.10 53.77
6 34 4.6 10 0.15 52.84
7 38 4.0 20 0.15 41.06
8 38 4.2 10 0.20 59.71
9 38 4.6 15 0.10 48.03
W1 41.530 29.073  44.500 40.917

W2  43.940 55.977  42.563 49.450

B3 49.600 50.020  48.007 44.703

e 22 8.070  26.904 5.444 8.533
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