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Fig. 1  Effect of reaction temperature and time on the yield of sugar and its by-products in the microwave-hydrothermal process
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Fig. 2 Effect of solid /liquid ratioon the yield of sugar (a) and

by-products (b) in the microwave-hydrothermal process
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Fig. 3 The enzymatic digestibility(a) and XRD pattern of an

untreated and treated corncob(b)
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Table 1

Comparisitionof pretreatments for corncob in

different reactors
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MICROWAVE-HYDROTHERMAL PRETREATMENT OF CORNCOB TO
ENHENCE ITS TOTAL SUGAR RECOVERY

Zhu Yinping'?, Yu Qiang’, Yuan Zhenhong®, Zhuang Xinshu®, Bian Shixiang'?, Wang Qiong’
(1. Nano Science and Technology Institute , University of Science and Technology of China , Hefei 230009, China;
2. Guangzhou Institute of Energy Conversion, Key Laboratory of Renewable Energy, Chinese Academy of Sciences ,
Guangdong Key Laboratory of New and Renewable Energy Research and Development , Guangzhou 510640, China)

Abstract: Corncob was pretreated with microwave-hydrothermal system to improve its total sugar recovery. The effct of
reaction tempreture (160-200 °C) , time (10-60 min)and solid-liquid ratio (from 1:5 to 1:20)on the yield of total xylose
were investigated. The results show that the reaction temperature and time contributed more on the hemicellulose
hydrolysis than solid-liquid ratio. The maximum total sugar yield of 75.67% and 72 h enzymatic digestibility of 82.42%
was achieved at 180 °C for 30 min with solid to liquid ratio of 1:8. Moreover, the changes on morphology and structure of
the solid residues were evaluated. Compared with results of high-pressure kettle hydrothermal pretreatment, there was a
significant change in cellulose crystallinity and surface structure after the microwave-hydrothermal pretreatment. All of
these modification of substrates would be helpful to improve the accessibility of cellulose to enzyme.

Keywords: biomass; enzymatic hydrolysis; bioethanol ; pretreatment



