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Continuous Pretreatment of Rice Straw and Cassava
Waste by Subcritical Water
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ABSTRACT

Lignocellulosic biomasses are interesting feedstocks for ethanol production due to their
abundance and renewability. But their physico-chemical structural and compositional factors hinder
the saccharification of cellulose in the lignocellulosic biomasses. Thus, the biomasses must be
pretreated to enhance the enzymatic saccharification of cellulose. This research studied the
pretreatment of lignocellulosic biomasses by subcritical water in a continuous plug-flow reactor. Feed
in this work was rice straw mixed with cassava waste to make the slurry be continuously fed into the
continuous reactor. In continuous pretreatment step, the effects of pretreatment temperatures (120 and
140°C) and motor utility frequencies (5 and 10 Hz), relating to feed rate, were experimentally
investigated. After the pretreatment, the entire pretreated sample was subjected to enzymatic
saccharification by cellulase. Within the parameters considered, the results from continuous
pretreatment revealed that the temperature was the most important factor on pretreatment efficiency.
Cellulose content in the solid fraction increased because of the solubilization of hemicellulose and
starch during pretreatment process. The small amounts of inhibitors found in liquid fraction have no
effect on enzymatic saccharification and ethanol fermentation. The overall glucose yield was increased
when saccharified biomass pretreated at high temperature. When pretreatment temperature was 140 °C
and motor utility frequency was 10 Hz, the overall glucose yield was increased approximately 2.5-fold
and 1.5-fold over untreated rice straw and untreated slurry, respectively.
Keywords: lignocellulosic biomasses, ethanol, pretreatment, subcritical water, cellulose
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