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Effects of Xylanase Treatment on Recycled Pulp
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ABSTRACT

It is well known that the recycling of pulp generates a lot of fines, and cause the hornifica-
tion of fiber. Both phenomena have been contributed to a limited use of recycled fiber. Among
several means which can improve the properties of recycled fiber, enzymatic treatments are
considered as an effective means. Thus the effects of xylanase on the properties of recycled
pulp were investigated in this study. Xylanase treatment showed some refining effect at a
small dosage while the fines and fibrils were reduced at higher dosage as shown in the treat-
ment with cellulase-hemicellulase. The interesting finding is that the WRV of recycled fiber
treated with xylanase was higher than that treated with the mixture of cellulase and hemicel-
lulase. Breaking length and tear index of recycled fiber treated with xylanase were also higher.
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Enzyme Activity pH range  (g/mL) Remark
Pergalase FL-60  3.600~4,600(U/mL. CMC) 4.8~5.2 1.1 cellulase+ hemicellulase
Pergalase A-40 2.500~3,000(U/mL, CMC) 4.2~4.8 1.11 cellulase +hemicellulase
Irgazyme 10A-X4 20000(U/mL, xylan) 45~50 1.01~1.15 xylanase

Table 2. Conditions of enzyme treatment
Pulp consistency(%)  Temperature(C) Dosage(%) Enzyme Time(min.)
Pergalase FL-60
3 45~50 0.01~2 Pergalase A-40 30

Irgazyme 10A-X4
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Fig. 1. Effect of enzyme treatment on the
freeness of HwBKP(®™ control, A FL-
60, ® A-40, & Irgazyme).
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Fig. 2. Effect of enzyme treatment on the
freeness of recycled HwBKP(® con-
trol, A FL-60, ® A-40, ¢ Irgazyme).
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Fig. 3. Effect of enzyme treatment on the
freeness of recycled SWBKP(® con-
trol, A FL-60, ® A-40, 4 Irgazyme).
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Fig. 4. Micrograph of SwBKP treated with Fig. 5. Micrograph of SWBKP treated with
0.01% FL-60(450 X ). 0.5% FL-60(450 X ).

Fig. 6. Micrograph of SwBKP treated with Fig. 7. Micrograph of SWBKP treated with
2% FL-60(450 X ). 0.01% Irgazyme(450 X ).

i

Fig. 8. Micrograph of SWBKP treated with Fig. 9. Micrograph of SWBKP treated with
0.5% Irgazyme(450 X ). 2% Irgazyme(450 X ).
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Fig. 10. Effect of beating on the drainage
time of virgin pulp(ms HwBKP, O
SwBKP).
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Fig. 11. Effect of enzyme(2% FL-60) on the
drainage time of beaten pulp(400mL
CSF, = HwWBKP, o SwBKP).
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Fig. 12. Effect of enzyme treatment on the
drainage time of recycled SwWBKP(m=
control, A FL-60, ® A-40, & Irgazyme).
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Fig. 13. Effect of enzyme on WRYV of recy-
cled HWBKP(® control, & FL-60, @
A-40, & Irgazyme).
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Fig. 14. Effect of enzyme on WRYV of recy-
cled SWBKP(m control, A FL-60, ®
A-40, & Irgazyme).
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Fig. 15. Effect of enzyme treatment on the
breaking length of recycled pulp(m
HwBKP, 0 SwBKP, dosage : 0.01%).
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Fig. 16. Effect of enzyme treatment on the
tear index of recycled HwBKP(® con-~
trol, A FL-60, ® A-40, ¢ Irgazyme).
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Fig. 17. Effect of enzyme treatment on the
tear index of recycled SWBKP(m con-
trol, A FL-60, ® A-40, & Irgazyme).
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