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ABSTRACT

In this study, purified cellulose was prepared from rice husk which is one of the major agricultural resi-
dues in Korea. The various bleaching processes such as ozone bleaching, CIO, bleaching and H,O»
bleaching were applied to remove residual lignin and impurities. In order to increase the contents of a
-cellulose contents, the effects of acid and alkali treatments were evaluated. Although the multi stages
of the bleaching processes resulted in less than 0.5 % residual lignin contents, the application of 0zone
leaded to the decrease in DP(degree in Polymerization) and a-cellulose contents. The alkali treatment
after bleaching processes resulted in pure cellulose which showed more than 98% of a-cellulose contents.
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Table 1. Pulping condition for rice hull pulp

Conditions
Effective Alkali (EA) (%) 15.5
Temperature (C) 170
Cooking Time (min) 120
Liquor ratio 5:1

Anthraquinone (AQ) (%) 0.1
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Table 2. Bleaching conditions for Chlorine dioxide bleaching and Hydrogen peroxide bleaching

Chemicals Concentration

Temperature (C) Reaction time (min)

70 90
70 90

Chlorine dioxide: D ClO2: 5%
Hydrogen peroxide: P H>0:: 5%
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Table 3. The condition fo Acid/Alkali treatment

. Time Temperature
Chemical (min) (C)
Acid treatment H,SO4 45 % 90 70
Alkali NaOH 12% 120 18
treatment
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Table 4. Chemical composition of Rice hull

w.t %
Rice hull
Cold water extracts 2.54
Hot water extracts 6.49
Alcohol-benzen extracts 0.59
Ash 13.7
Klason Lignin 23.45
Holocellulose 64.82
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Table 5. Brightness and residual lignin in rice hull fiber after ozone bleaching(Z,)
Ozone bleaching (Z,)
Control pH3
60 min 90 min 120 min 60 min 90 min 120 min
Brightness (%) 34.36 37.67 37.72 31.19 36.95 44.43
Residual lignin (%) 2.393 2.194 1.561 3.98 1.78 1.62

Table 6. Brightness and residual lignin in rice hull fiber after multi stage ozone bleaching (Z;-Z,)

Multi stage Ozone bleaching (Z-Z>)

Control pH 3
2 nd
1 st Treatment 1 st Treatment 2 nd Treatment
Treatment
Brightness (%) 37.72 86.04 44 .43 83.84
Residual lignin (%) 1.56 0.35 1.62 0.43
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Table 7. The changes in brightness and residulal lignin content depending on the bleaching treatment

stages
Bleaching Sequence Brightness (%) Residual lignin content(%)
SP 23.84 6.34
SP-D 47.86 1.535
SP-D-P 81.23 0.29
SP-D-P-P 84.62 0.25

*SP : Soda Pulping *D: ClO; bleaching *P: H,O, bleaching
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Table 8. The changes in the DP(degree of
polymerization) of rice husk cellulose
depending on the purifying treatment

Viscosity

Sample (cPs) DP

SP 19.23 3279.9
SP-D 25.13 4286.6

SP-D-P 15.30 1734.5
SP-D-P-P 14.26 24327
SP-D-P-H2S04 45% 4.71 803.0
SP-D-P-NaOH 12% 28.76 4906.6
SP-Z1 (pH 3, 120 min) 5.42 924.1
SP-Z1-Z2 (pH 3, 120 min) 291 496.0
SP-Z1-Z2- H>SO04 45% 2.63 448.7
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Fig. 1. The changes in a-cellulose contents of rice

hull cellulose depending on the purifying
treatment.
(*SP: Soda Pulping, *D : CIO; bleaching, *P :
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