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Biological pulping
Mechanical pulping (to reduce energy)
Pitch control/sime control (to reduce deposits)
Prefreatment for kraft pulping (improve penetration)
Bleaching of chemical pulps {to reduce chemical charge)
Wastewater treatment
Byproduct conversions
Refining prefreatments (to reduce energy)
Wastepaper modification

Deinking

Freeness increase
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Electron micrographes of hardwood pulp fibers

fmpact refining - Cellulase pretreatment

SIDIN S4E A SRIHESN

Y AE 0|82 21.8°] IE (1. cellulase)

Drainage (whloe furnish)

BValley beating
BEnzyme post-treatment
Olmpact refining

2 : BEnzyme pretreatment

Softwood  Softwood Softwood Hardwood Hardwood Hardwood
300CSF 400CSF 500CSF 300CSF 400CSF S500CSF

Freeness, CSF

* Interval on top of each bar shows the 95% confidence interval.

SN BHE A% SRME G

TR

e,

- 192 -




TAE o[§Pt Ao0] X (1. cellulase)

Drainage (Long fibers only)

@Valley beating

S Enzyme post-treatment
55 F Olmpact refining
BEnzyme pretieaiment

Time(sec.)

Softwood  Softwood  Softwood Hardwood Hardwood Hardwood
300CSF 400CSF S00CSF 300CSF 400CSF 500CSF

Freeness, CSF

« Interval on top of each bar shows the 95% confidence interval.

SOIDER] SAE St AR Y

TAS 0|88 A1.80] E (1. cellulase)

Zero span

30 8Valley beating

BEnzyme post-treatment
Oimpact refining
ZEnzyme pretreatment

®

15

Zero span strength, (KN/m) .
3

Softwood Softwood Softwood Hardwood Hardwood Hardwood
300CSF 400CSF 5Q0CSF 300CSFE 400CSF 500CSF

Freeness, CSF

AS s HENRY

- 193 -



m L)
= 297

© Cellulase = %7 8521 TEE MO IR

SODIX 42 As S[NE Y

TAE ojgPr e8] & (1. cellulase)

o ANt DN R|E YA EL] Eegol 2 MRIE
RKI Sour
T ~a.
© TA MMI= 887 JAU MES 3 FNE
0 A ¥AE|= M3 A7 X ELYE TOAR
Impact XM2|= 8378 ST, Ee88TE, PIME HL

Schematic drawing for Stein-Hall
adhesive layer in double-faced corru-

gated board.

DG I BAS A 4KAR Y
Eﬁ%{w X BAE AR HRMEY

TAE ol 82 521 M= (2. amylase)

- 194 -




TAE Ol AS2] HE (2. amylase)

(EER| 47| + additives )

Q0 o) 380
i @~ Cooked starch i
- Starch film 360
95 - Stain-Hall adhesive fim Y
~{>~ Fibat finon }

~@- Coskad starch

=5 Starch film

~- StyinHail adhesive film
~C- Fiter fines.

Drainage Time {sec)
Froariess (CSF, mi,)

o 1 2 3 4 s 6
Adddition Lavels {%)

Addition Lavels (%)

SO S48 S SRMBYUN

FAE o2 a152 ME (2. amylase)

(BRER) 24K} + additives )

2 i

Burst Index (kPa.még)

224
o ] 2 3 4 3 6§

Addition Levels (%)

SIIR BHS A AR O

- 195 -



TAS 0|82 M0 & (2. amylase)

80
m Controf
ez Amylase 0.05%
60
g
e 07 7
t, .
g %
o '
=4 g
€ / 7,
o 7
201
7
Z
A
i
ol

The effect of amylase on drainage
time of KOCC stock.
“2% M= =Mt 30% LY oPP

2K BaS AE SRNESY

p K 33
~8= Stoch b stylf box
= 2859 - 7 - White waisr In siic '1.0-’-
SE & £E
Q . <
EE N 4 £
33 ], 88
sa*\ EANN L+
<4 .
38 F\" LoE
55 S o 53
35 i
év,,‘ < -+
3 - — 18
g ] 0 1 2 23
Time {Hours)

The effects of amylase on residual
starch and reducing sagar content.

SIJHX S4E St YRNESS

- 196 -



SR T NT

TAS O1§P &80 NN
]

&% BTN MEOf 22 WE
Shape change °ff 212 &3 W=

=4a180] TR0 218! MES YL

@@@@

BN A4S st AFNEY

02
do

=% AM2(0 212t ME (1 Impact *2))

@M SOIX BAS TS RN u

- 197 -



&S E=IE M2 212 & (1 Impact A1E))
Virgin Fibers

Fitrer Langin, s {Langih w

Sotwood (Al

Fihar langin. o

300 O8F 400 CSF
Soitwoed 1A}

Fiber Langsmm {engin weightes]

R, ROIDIX B4E A% 4RNEYe
R

A& =21 M2of 212 W= (1. Impact M2))

Virgin Fibers

tresking Length, Xm

£ T maooegr
~ 10 ¢ 400 OSF
£ 8 : LEGIGSE -
% .
HEY

g 3

£ 2z

o

o8

Vabtay
beating,
Bottwsod

st
satining,
Hatdweog

SOIX gdE g HRNE Yo

- 198 -



=cI1X X2[9) o2t W= (1. Impact Ai2])

02
Jo

Virgin fibers &
Recycled fibers

Tensile ndex{KNM.Kg)

W0 CSF

Freeness{CSF-Sottwood(A}

" Valey beatirs) Vagn tbers
P aleoymt finss
3 recyclec iners!

Tensile index(KNm.Kg}
8

ik
* smosF

Freeness{CSF)-Hardveood{B)

SOJIX #4E A% SRMNEYS

&5 E=I1N MEOf 212 ME (1. Impact X=2])

28 s s e

Fiber lwngth, weiuht woiphtod

Vatey beatg  imnact sling
08 £BF I CHF

IR gag fE 4|y

- 199 -



&S B2 M2 22t ME (1 Impact *i2))

o} ireden x 150
Dlzarindex » §

LG, ro iy VaTy baeling JC Vaney pe:
“SF <

8, =oom sye s ssnage.
M 5

&S E=IN M2 2Bt THE (1. Impact A=)

£ virgin IQLOA] 24078 S,
C o, B T T L4842 X

2
<
o
ks,
ro
lie
O

recycled fiber (21X OCC)
i

[
|
A4 “1r \ iy
o BT HA, TR, BEeY L

ke
&
]}
e
o
i

10y SI0HN BAS B andEwe

- 200 -



&% E=IN M2 242t ME (2. Curl XM2))

&85 B2 M2 gt W& (2. Curl M2))

Sw,Hw,KOCC
vk, \K?

Horbart mixer
N S S |
; @ . | Pretreatment 1hr { Pretreatment 3hr
i ontrol i4¢, 20T, 60T] 4T, 20T, 60T

Beating time : 10, 20, 30min,

Figure 1. Diagram of

SN B4 & fist gRNEYQ

- 201 -



02
Jo

== M2[of 2IPr WE (2. Curl M2))

i

£

Canadian standard Ireeness, mis

Weighted average (iber length, mm

Y

Vaky  Protrcatmort Pretreatment
hatg e batig th 3
Wi Wi 30w

Comrd  Vaky  Vaky

Virgin softwood fibers

SIDIX BAE A ARND Yo

A1 0
=TT

== A2 242t WE (2. Curl X2))

WRYV, % on OD fibers

boating
20min

BET surface arca(mz/g)

betg b 3he
30w

Virgin softwood fibers

SOPH BAS A8 SRNE g

- 202 -




Pt %

¢) Mechanrical pretreatment for 3hrs

d) Mechanical pretreatment for 3hrs

Micrographs of the cross sections of virgin softwood fibers
before and after pretreatments
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