£AZ] @ ANHY AM

3I3A-=2¥ 5

et AAsetos Ax 3ot

ABSTRACT

In pulp and papermaking process, enzymatic treatment of pulp fibres has been a topic

of increasing interest in last decade. Lots of patents, papers and research reports were
published on the application of enzymes in the fields of enzymatic bleaching, deinking,
slime control, pitch control, waste water treatment and fibre modification.
Cellulase and hemicellulase are the principal enzymes used for the modification of fibre
property. This study was carried out for determinating the behaviors of enzyme to pulp
fibres. A commercial enzyme, Denimax BT which is consisted with cellulase and
hemicellulase, was treated to the kraft pulp produced from domestic hardwood mixtures.
Results were mainly concentrated on the behaviors of freeness, drainability and fines
content of fibres, and physical properties of paper with enzyme treatment. The freeness
levels and dewatering ability were developed, and the fines contents were decreased.
The creation of fines were controlled by the method of pre-enzyme treatment prior to
fibre beating. The mechanical strength of paper, like tensile, burst, tear strength and
folding endurance, were remarkably improved by the pre-enzyme treatment.

KEYWORDS : enzyme, cellulase, xylanase, kraft pulp, drainage, water retention value, fines, paper
strength, surface area, fibre bonding
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Table 1. Specifications of enzyme

Activity . Optimum Temp. | Solid content
timum pH . Remarks
(Catalogue value) Optimum p () (%) mar
Mixtures in
Denimax BT 170 EGU/g 6~8 50~860 100 cellulase and
xylanese
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Figure 1. Apparatus for enzyme treatment
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Figure 2. Protein contents in enzyme®. Figure 3. Enzyme act1v1t1es according to

pH condition®.
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Figure 4. Freeness changes according to the addition amounts of enzyme.
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Figure 5. Changes of drainage curves of pulp fibres according to
beating and enzyme treatment.



3 33Rel WIE 47 03 U/ml S22 TL AAS 9B 4E $UT ¥4 F4E
Mus) wY gaAest Do) g4ee FHAASE ¢ & A F, vas Bue B
2242 0 W9 B4 AN VI B4R et Ad A24d 2Es 97 €
F Al grFol 348 FAENSS Yshin Utk od@ Fge Wxe m
HEE 500 m-CSF 2 300 ml-CSFZ Z7H121E ASol= Taed 98 84 459
43¢ AAe AALES dehin gk

33 A2 e HdF AR FF wE

AN A% AR gl MAE J¥e 2AEY) Astel A8 nANY HA @
< A, 500 ml-CSF 74A s g3 M, 2ald F 84 HaF JH(500 ml-CSFZ
o), 34 FAx8 03 [U/mD) € vjzs] /S &2 AANY §F 23 AF/H(EL AAE
03 W/l 500 mi-CSPAR| 2eh) 5 4 B BEE olgdel WAY THE 344
om 2 @og 29 69 e

B A A8 s 895 HZ2M 1Y nsA] &2 YA AR AR T
22 1323%0l9 o olE AYAL valley beater® 500 ml-CSF7HA] 28sld S A$ vl
AR FFE 1575%Z F7HtAch. 198 69 YERd vk o] 500 mlI-CSF& z%ﬁt& 3=
g A4 AYsRE 7 $(Post-treatment) PIHE FFL 153%2 A& ATH o9 Higz
E AFe AL wzd BEZ 03 [U/MmMIY 52 FY AN &4 A
(Pre treatment)3d S valley beater® ©]%€3le] 500 ml-CSF 7hA] nastdS 29 vlAl

 FL 1239%% AA R& A & F Atk o9 2L AAE M £ | FTE R
A AAEY F 1 E AAE A ¢ €50 TS e HAEY AL JdAATI T AF
AEEe] YR F2E UFAIA Folg A /A 7|48 4 Y& Aoz AZdH.

Fines Content, %.

Methods of Enzyme Treatment
Onever-beaten Ebeaten to 500m~-CSF
B Post-treatment B Pre-treatment

Figure 6. Changes of fines content according to
the procedure of enzyme treatment
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Figure 7. Effects on enzyme treatment on Figure 8. Effects on enzyme treatment on
tensile strength of paper. burst strength of paper.
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Figure 9. Effects on enzyme treatment on Figure 10. Effects on enzyme treatment on
tear strength of paper. folding endurance of paper.
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