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ABSTRACT

The effects of enzymatic treatment of recycled fiber were investigated to obtain the basic informations
which can be used to improve the papermaking properties of recycled fiber. The recycled fibers were
prepared by the repeated handsheet making and disintegrating of hardwood and softwood kraft pulp.
Novozym 342, Dinimax and Pulpzyme HC were used for enzymatic treatment. The change of fiber
length distribution, freeness, contact angle and crystallinity of pulp were measured. The brightness, opac-
ity, breaking and tear index of paper were also measured.

The enzymatic treatment decreased long fiber fraction of recycled hardwood fiber, but increased long
fiber fraction of recycled softwood fiber. Freeness was decreased with 0.1% enzyme and then increased
again with the increase of the enzyme dosage. The improvement of flexibility of recycled fiber was
obtained through the decrease of contact angle that is resulted from the decrease of crystailinity of fiber.
Brightness and opacity were affected by the type of pulp and enzyme, and dosage of enzyme. Breaking
length of recycled hardwood fiber was improved with enzymatic treatment, but breaking length of recy-
cled softwood fiber was decreased except for 0.01% Pulpzyme treatment. Tear index was decreased with
enzymatic treatment and the lowest decrease was observed with the treatment of Pulpzyme
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Enzyme Activity Optimum pH Remark
Novozym 342 90 (EGU/g) 65~75 Cellulase+hemicellulase
Denimax 90 (EGU/g) 6.5 Cellulase+hemicellulase
Pulpzyme HC 500 (EXU/g) 6~9 Xylanase

Tabel 2. Conditions of enzyme treatment
Pulp consistency(%) Temperature(C) Dosage(%) Reaction time(min)
30 45~50 0.01,0.50,2.00 30
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Fig. 1. Fiber length distribution of recycled

HwBKP treated with 0.01% enzyme.
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Fig.2. Fiber length distribution of recycled
HwBKP treated with 0.5% enzyme.
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Fig. 3. Fiber length distribution of recycled
HwBKP treated with 2% enzyme.
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Fig. 4. Fiber length distribution of recycled
SwBKP treated with 0.01% enzyme.
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Fig.5. Fiber length distribution of recycled
SwBKP treated with 0.5% enzyme.
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Fig. 6. Fiber length distribution of recycled
SwBKP treated with 2% enzyme.
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Fig. 7. Freeness of recycled HwBKP treated with
enzyme.
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Fig. 8. Freeness of recycled SWBKP treated with
enzyme.
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Fig. 9. Flexibility of recycled HWBKP treated with

enzyme.
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Fig. 11. Crystallinity of recycled HWBKP treated
with enzyme.
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Fig. 10. Flexibility of recycled SWBKP treated with

enzyme.
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Fig. 12. Crystallinity of recycled SWBKP treated
with enzyme.
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with enzyme.
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Fig. 19. Tear index of recycled HWBKP treated
with enzyme.
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Fig. 20. Tear index of recycled SWBKP treated
with enzyme.
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