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Variation of Oak Kraft Pulp Properties
by Xylanase Treatment in C/D, P and Z Stage™!

Dong-Ho Kim*? - Ki-Hyon Paik*

ABSTRACT

The objectives of this study was to decrease pollutions of bleaching effluent and was to enhanced
brightness of non-chlorine bleached pulps by xylanase treatments.

Xylanase cloned Eshericha coli(E. coli) capable of each of endo. exo-xylanase and acetyl-esterase were
obtained from Bacillus stearothermophillus. These xylanase was maintained high activity in alkali and
high temperature. Especially endo-xylanase would be more active in 60C and pH 11.

Xylanase pretreatment(X) of unbleached pulp increased brightness, and decreased the degree of
delignification. The degree of increase in brightness of pulp due to xylanase pretreatment was sim-
ilar to non-enzyme treated pulp, regardless of the amount of enzyme added. Therefore. the addi-
tion of xylanase of 2 unit was recommended when considering costs of enzyme.

The pulp bleached XO sequence had higher brightness and lower Kappa no. than O bleached pulp.
while pulp bleached XP sequence had similar brightness and Kappa no. with P bleached pulp.

In XOC/D. XOZ and XOP bleaching sequences, brightness and degree of delignification were
improved. The C/D and Z stage bleached pulp was good effect on rate of raise in brightness and
Kappa no.. but P stage bleached pulp had similar level in non-enzyme treated bleaching sequence.

Keywords : Endo-xylanase. exo-xylanase. acetyl-esterase. xylanase pretreatment, activity.
kraft pulps, brightness. kappa no.
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Table 1. Effect of xylanase pretreatment on Kappa no.. brightness and reducing sugars.

Xylanase type

Enzyme dosage (Unit)

2 5
Kappa number Endo 18.2 17.8
Exo 18.8 18.4
Endo-Exo (70:30) 17.9 17.3
Endo-Acetyl(90:10) 18.4 18.2
Brightness(% 1SO) Endo 33.1 33.3
Exo 32.1 33.0
Endo-Exo (70:30) 33.4 34.4
Endo-Acetyl(80:10) 33.8 32.7
Reducing sugars(mg) Endo 0.095 0.155
Exo 0.101 0.120
Endo-Exo (70:30) 0.103 0.230
Endo-Acetyl(90:10) 0.093 0.181

Notes: Pulp consistency : 10%, Time : 60min., pH
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Fig. 3. Effects of the concentration of hydrogen
peroxide on Kappa no. of pulp with
xylanase(in XP stage bleaching).
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Fig.5. Effects of temperature on Kappa no. of

pretreated pulp with xylanase(in XO
stage bleaching).
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Fig. 7. Effects of temperature on Kappa no. of
pretreated pulp with xylanase(in OP

stage bleaching).
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Fig.9. Effects of temperature on Kappa no. of
pretreated pulp with xylanase(in OC/D
stage bleaching).
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Fig.8. Effects of temperature on brightness of
pretreated pulp with xylanase(in OP
stage bleaching).
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Fig. 10. Effects of temperature on brightness of
pretreated pulp with xylanase(in OC/D
stage bleaching).
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Fig. 11. Effects of temperature on Kappa no. of
pretreated pulp with xylanase(in OZ
stage bleaching).
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Fig. 12. Effects of temperature on brightness of
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