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Table 1  Effect of acid concentration on retention

rate of glucan/xylan and lignin removal rate

U e/ DRI R/% ARBUR LR/
mol - 1" RN AR %

0 101.59 78.31 2591
0.250 99.53 77.19 28.63
0.500 90.05 63.78 43.20
0.750 90.70 31.60 72.45
0.100 90.27 23.79 84.11
0.150 93.23 21.53 88.56
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Table 2 Effect of reaction temperature on retention

rate of glucan/xylan and lignin removal rate
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Table 3 Effect of solid-liquid ratio on glucan/xylan

retention and lignin removal
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Table 4  Effect of reaction time on retention rate of

glucan/xylan and lignin removal rate

SR it [/ TR 1% VNGES
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Scanning electron micrographs of raw

materials and pretreated residues
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Fig. 2 X-ray diffraction pattern of raw materials and

pretreated residues
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Fig. 3 FT-IR spectra of raw materials and

pretreated residues
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Fig.4 TG and DTG curves of raw materials and

pretreated residues
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Fig.5 Enzymatic digestibility of raw materials and

AR/ %

pretreated residues
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RESEARCH ON PRETREATMENT OF HYBRID PENNISETUM WITH
TETRAHYDROFURFURYL ALCOHOL/DILUTE ACID SYSTEM

Deng Yangzhen', Tan Xuesong'”, Wang Wen'®, Zhang Quan'", Zhang Bowen'”, Zhuang Xinshu'”

(1. Guangzhou Institute of Energy Conversion, Chinese Academy of Sciences , Guangzhou 510640, China;
2. CAS Key Laboratory of Renewable Energy, Guangzhou 510640, China;

3. Guangdong Provincial Key Laboratory of New and Renewable Energy Research and Development , Guangzhou 510640, China;
4. University of Chinese Academy of Science , Beijing 100049, China)

Abstract: The hybrid Pennisetum is pretreated by tetrahydrofurfuryl alcohol(THFA)/H.SO, system at atmospheric pressure

and mild temperature. The optimum pretreatment conditions are obtained to be 0.100 mol/L. sulfuric acid, 120 °C the

reaction temperature, 1:12 solid- liquid ratio, 2 h reaction time. Under these conditions the cellulose retention rate, the

hemicellulose retention rate and the lignin removal rate is 86.17%, 9.01% and 98.16% , respectively. The enzymatic

digestibility of substrates reaches 99.01% after 72 h enzymatic hydrolysis, which is 2.6 times higher than that of untreated

raw material. The composition and structure of the raw material and the pretreated residues are analyzed by SEM, XRD,

FT-1R and TGA. The results consistently indicate that the pretreatment by THFA/H,SO, can effectively remove lignin and

hemicellulose, and destroy the smooth surface structure of raw materials so as to enhance the enzymatic hydrolysis rate of

lignocellulose.

Keywords: biomass; organic solvents; enzymatic hydrolysis; pretreatment; hybrid pennisetum



