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Abstract

To investigate the most effective way of cellulase utilization on paper
making process and the systematic way of how to combine its
components for better use, purified two major cellulase were applied to
bleached kraft pulp at various dosage in the refining process and
estimated the synergism effect of each components in the characteristics
of papermaking fiber.

Freeness was not changed by C: Component dosage but strongly
increased by Cx Component dosage.

Drop in fiber viscosity, increase in WQV, fiber shortening and fine
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generation was strongly enfluenced by Cx Component, it seems to be
that Cx Component works a hydrogenate that breaks hydrogen bonding
in fiber and enhances pooling effect of fiber.

C: Component was little influenced these characteristics of fiber but
considered to help to make fiber surface smooth.
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2.1.1. Cellulase

AAE G R Cx TAHLAE 9589 (pHA®OZ 100u] IME T My
cellulase®] 74848 =§u &) uel st ALY

212 ¥

Western Pulp Abell M A28 g5 B9 A8ZE Y25 ALE3g o)

221 &AAAE

& H¥ol] AlE3 FAE chromatograph®ol] 2ol&) AAE AYF TAZ DEAE-
Sepharose CL-6BE AH8 AMAAT F, wwdo] F 93 E 2= fraction No. 99}
fraction No. 10991 &3 A8 & 7122 dad g7 24 ARE 7jx= 718 B
diE el ek C1 7H8 A9 Cx PHLAE Aty ALgsigon 7] dd g 9}
¥ Table 13 2t}

Table 1. Activity of cellulase component

Activity (U/mL)
Substrates cl Cx
Carboxymethyl cellulose 5 120
( CMC)
Avicel 18 -
( Crystalline cellulose fiber )
Xylan 4 0.2
( Hemicellulose )

(7h C1 Component

Sephadex G-759 93] AHA® && Cl + Cx + B- glucosidase® DEAE-
Sepharose& °]§ ©¥ld FUEH L olf AAAY Rag ANzg s|dgs o
7t &4 A3 fraction No. 109914 ¥2® A&7t Cl 713 BHENT 713 §A8S
#qAsta Cl 7448422 Aol acetate buffer solution pH 458 ©] & 100u] 3 A5}
o AlgstHon o] Algolt TabledlAd Hi nulel o] mae (Cx T484
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activity ¢ Sv]|AEeobA activityS THTF FElZ FEAT grialM g C1 748
22AY 54l AAREHE A

(1}) Cx Component

Sephades G-7591 <3 fraction No. 9914 AAR AEZAHF Cx FAHLAEA
DEAE-Sepharosedl] &3 AR AN E @ de] 548 9 & ANe 712
B3 EA =3 Cxd AL = FH84LE FAHW o] ALE acetate buffer
solution pH 4.591 1004 A3 F AL&3HT.

222 ¥x=
AAvitiel Western Pulp Co.olA Az8 Ad4 ¥ 38 ZE I Sw-BKPE Al
gon Wxo i YvrHA A HL Table 29 2ot

Table 2. Characteristics of pulp samples

Western hemlock
Species ; ' Western red cedar
White spruce

Weihgted averagellulose 2.16
fiber length (mm)
Brightness (% ISO) 90
Alcohol-benzen 0.2
Acid lignin 2.1
Ash 0.7
a 716
cellulose A8 158
14 6.6
2.23. AxA%

glolely A WZE HUF F 40T 252 FAASNY a2 E A2 dx9 ¥
=7t 10%7F 958 8¢ Azbete] U@ vld Ao Fol 01T £FBAAM 1A
7t Bk wkg A2 o]y S AAsgen Age 5T YRR ANAY.

2.2.4. 13|
TAPPI Standard T 248 hm-859 &3} PFI mill ¥4 & A & 3 A o,
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225 A% Az &4

Faxgd A& gFgoldel o 3= MeS BAHsr] Y8 TAPPI Standard
T 230 om-85° &3l AYstdet

226 A/ BX ZA

EaAYF 55° SRE 1dld A8 Z Kajaani FS-1008 ©]& A/43 2%
AT AR ¥ H3E golaA #9135 98 lmm ©l3, 1-2mm, 2mm ] A
o2 FE AASY Ty @e Fabsid FAvE @aeadn

=

fs
4
oX

=

227 v AAdF e =H4
7y Med dig §Y9 nE= 55° SRAIAM Y mAANF3=S dynamic drainage &
retention jar(Britt jar)& ©]& TAPPI Standard T 261 pm-799 ¢]# 24314},

228 A9 WRV &3

2+ Ay 2o W Adie Ba4A s #Fsly] 98 52 ¢ FH8A 9
Cx 74849 Fx8 ¥ A3 AN8E 59 2% 55 SRE A &% A3
o] Z NEE 94 BEY7)dlA 3000g, 2% 2011C 2 1587 €547 £ Q4
2T T HAF FAYS A8 Fo HH FAS o) gt By ANsigr

h #4484 M F=o ©}E WRV #3}

Ci R Cx 748242 Mo e i 244 U3E A7) Y& 2+ 7
Beag AYUF:E 2Ysty s A2ld ¥ FY9d s 55CSR ZAs}tl
Al WRVE 33t

(W) o]l @& WRVE ®3}

A C #E Cx 7AHLAE Z 005% HFF ¥ guolyF ZHzte ndx 2A
stoll Al Al & A3 3] WRVE A3l oh

229 oz Wi A

TLE nHEAANM 4 FAHL L 5T e FFS DAY ols FHS
4743t (5,000 Revolution, 10,000 Revolution, 15,000 Revolution) Z+ F#7td 4%
gteol Wglg #FIA.

2.210. AL A& v &9

7 oAe zdel BE ARE A9e APz $Ad o8 §5A2 F 400mmHg,
60Ce 202 AT AR T FA AABWFow B
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3. 2% 9@ u#
31. Cx FA /A ulo] o9& wat

311 AR H=

Z 54 A wE C 2 Cx *AELAE 2EIY 1d AEd F L 2
e 71 (85" SRINA AHAT AN H=gS SHF F Cx 7488: AYHFs
HAAIZl AF4E XFo2 3 Wg Age #FSAT

Cx 7R84 28 ¥&E7 371845 FE Astd@del vadldez Yedyse FFS
A + AATH 53] € E Cx FAHLAE AF 23 A$ (G 01%, Cx 0.1%)
o AEE 104cpEA FAE A8 HE 13.05cpzkel vl 25% o4 Astste A
7b =, olgt e AxE Cx 7ALAE DAY (01%)A 15%9 F= A
stg vl o 10% ol4dol C FALA o 9 2gaId % AnYL 9
g 4 AR
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Fig. 1. Combined effect of C1 and Cx component on viscosity.
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3 AlZE (PFI mill revolution)2 &AX & FTE7l &8 FT7tsHaey, o2 s
zt Alge] z3f AlzkellE W3t dATH

ojg} & ma| AZte] Aol o3 WA QLXE EEEY] A TLI 13 A
7t (PFI mill 18,000 revolution)o] w& XM {4 X WH3zte Tableld £t}

Table 1. Fiber length distribution of refined pulp(PFI mill 18,000 revolutions).

C: Component
ARE 0.005 0.01 0.05
Cx Component
N 0.02 579 584 60.4
1mm ©]&}
0.08 58.1 B58.7 60.7
0.02 25.6 25.6 23.6
1-2mm
0.08 25.2 254 23.6
0.02 16.5 16.0 16.0
2mm ©°| A}
0.08 16.7 159 15.7
Control : lmm ©]3} : 57%, 1-2mm : 25%, 2mm ©°]4 : 18%
70
60 F
50
20 e
10 %y S
0 .

0.00S5 0.01 0.05

Cricontents(% )

‘m'.hessthan 1mm BH1-2 mm Pmore than 2mmJ

Fig. 2.(A). Combined effect of different Cx content at 0.02% .
C1 component on fiber length distribution
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Fig.2.(B) Combined effect of different Cx content at 0.08%
C: component on fiber length distribution.
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B G TASAd 9% 2¥aFdE AFEH =&2d FEAAMY WEE FEIE
Ro g wekx Aot

3.1.3. WRV

e ¥xo wel 2 FAE msfA AMelstd #e ma AteMY TS
27 3% Fgol o8 WRV REze #23AT Cx 74849 28F=7 S
842 WRVItel Adete 23S dehlisd C #4842 28 58 U5 NAR
g AdS Jdepla A+

23 Cx LA vF 2gd A9dE G FHLA: 2T EesH
WRV7} Z7tete Aoy #ad 2¢d Ao G FH8A: 2FF = BARC]
Aurd oz Asste Aol B3] Cx TA/AZ 01% 2FE Aol 10% %
o] WRV A3dde A& 5 AU

7t FR8AE ‘%}%Qi Agd AfoEs WRVitel F7hste Z3E veHlew

8 Aurzlog WRV7ZE Hatets AFE o] &40 AT 9

i 742% BaEH, ol s AH9 peeling BAF Fxoz2 AfH FA A}
o] gd9loz A8 RoT AEEHH Table 2019 o] C E Cx 7488429 %
g Ao & Hee AASREs T AR vRY duHor uZEAHFA Y
Ry 7t Astete] B2 FHT 5 Ae ARHW T3] M3 A=z dddn

obg el A3} Montenecourt et al’©] do-cellulase ©% Ao g WRV Z7}
g4 ZAAREY unHd  ZHE&3d  cellulosed F3 THEE FAAN AIolw
exo-cellulase €3 #glol ojF WRV #a 42 3y ¥ el 2% 2
2 Aas AR {FAE FFgor AdEd.

Table 2. Change of crystallinity index by combined cellulase components treatment

Cx component (%)
0.005 0.01 0.05 0.1
Cx component (%)
0.02 69.6 70.9 71.4 71.7
0.04 69.8 71.7 71.9 72.6
0.06 70.2 73.0 74.1 73.9
0.08 70.3 73.5 74.4 75.3

Control : 69.4%
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Fig. 3 Combined effect of Ci and Cx component on WRV.
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Density(g/cm’)
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Fig. 4. Combined effect of C; and Cx component on density.
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Fig. 5 Combined effect of Ci and Cx component on fines content.
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