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Hemicellulose Recovery from Rice Straw using Dilute Sulfuric Acid. Lee, Dong Hun, Chang-Joon Kim
and Sung Bae Kim*. Department of Chemical & Biological Engineering and ERI, Gyeongsang National Univer-
sity, Jinju, Gyeongnam 660-701, Korea —Rice straw was pretreated using dilute sulfuric acid at reaction condi-
tions covering two levels of reaction temperature (140, 150°C) and five levels of acid concentrations (1.0~3.0
%wt). The production and decomposition rates of major components of rice straw indicating glucose, xylose,
galactose and arabinose were investigated. The production rate of arabinose and the decomposition rate of
xylose were greatest among them. The maximum attainable hemicellulose (xylose+galactose+arabinose) yield
was about 80%. High acid concentration appears to favor the maximum yield but high temperature does not.
The optimum condition was found to be 140°C, 2.5% and 20 minutes. The maximum glucose yields were
almost same, around 16~18%, regardless of reaction conditions.
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Fig. 1. Time progression of glucose, xylose, galactose, and ara-
binose produced from rice straw at 140°C and 3% acid con-
centration.
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Fig. 2. Effect of acid concentration on hemicellulose sugar yield
at 140°C.
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Fig. 3. Effect of acid concentration on hemicellulose sugar yield
at 150°C.
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Table 1. Optimum time range and expected yield of hemicellu-
lose sugars.

Temp Acid! Optimum time ~ Expected yield?
o) (% wt) (mmin) (%)
1.0 80-100 70-74
1.5 20-70 70-75
140 2.0 20-42 72-74
2.5 15-30 77-80
3.0 16-25 77-82
1.0 40-80 70-75
1.5 20-40 73-75
150 20 6-20 72-75
2.5 6-15 74-78
3.0 5-8 73-76

1. Acid concentration accounts for dilution effect from moisture
contained in substrate.

2. Yield = weight % of component sugar recovered/original content
of component sugar.
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