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Abstract— As a pretreatment of agricultural waste to utilize their useful components, rice straw was delignified by
using butanol and water as solvent in the presence of p-Toluenesulfonic acid.

Optimum condition were 120°C and 2 hr. At that time separated lignin was 87% and reaction rate was first order
reaction. k=0.14 hr-l,

The amount of glucose was 14 mg/m after hydrolysis of pretreated rice straw.
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Fig. 1. Apparatus for high pressure delignifica-
tion process.
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. Vent, Check Valve

. Safety Valve

. Thermocouple

. Temperature Regulator
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Fig. 2. Effect of temperature on delignification
process of rice straw.
(Butanol + Water (1:1) 500m/, Rice Straw 25g,
p-TSA 2.5 m/, HCl 2.5m/, Reaction Time, 2hr.)
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Fig. 3. Effect of catalyst concentration on various
delignification process.
(Reaction Conditions, the same as Fig. 2)
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Fig. 4. Effect of time on delignification process of
rice straw.
(Catalytic Concentration, 2.5m!/500m/ Reac-
tion Temperature, 120°C; Other Conditions,
the samme as Fig. 2.)
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Table 1. Rice straw components after pretreatments.
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Fig. 5. Ln curve (1-X) vs. time.
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Composition Moisture Rice Straw Composition (Dry Wt. Basis)
Rice Straw Cellulose Lignin Ash Hemicellulose
Untreated

X 5. R . 8

Rice Straw 10.8% 35.6% 15.8% 14.4% 34.2%
Treated Rice Straw
with 0.3% HCl+ Butanol 10.6% 52.3% 4.4% 39.9% 3.4%
Treated Rice Straw
with 0.8% p-TSA + Butanol 10.5% 48.2% 2.3% 43.2% 6.3%
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Fig. 6. Enzymatic hydrolysis of various treated
rice straw.
(Reaction Temperature, 50°C; pH 4.4;
Cellulase 21.8mg (11 unit/mg), 8-Glucosidase
1.09 mg (5.2 unit/mg) in 50 m/ Reaction Solu-
tion; Rice Straw Concentration, 4%(w/v))
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