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Abstract

To examine how the difference of molecular weight distribution of cellulase influenced
the beating process according to surface pore size of the fibers, high molecular weight
enzyme and low one were applied to soft wood pulp, hard wood pulp, cotton linter pulp.
Some enzymes with the distribution of low molecular weight penetrated into cellulose in
the proportion of surface pore size and the results were negative as like : the low
viscosity, decrease of refining Yield, decrease of fine fibers content and so on. But in
cotton linter pulp in the small surface area, the fiber softness was increased and it had a
positive result that the paper intensity was high.

Other enzymes with the distribution of high molecular weight had an enzyme reaction
on the most surfaces of cellulose. They were effective in eliminating the fuzz of hydrophile
fine fibers and the freeness was increased.
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Cellulase: 7|2 E8E40] Ao} B 712 Enzyme Components2 T4 1ow 0|53k 4
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At ¥E2Y 2 Lumen 5 Auldez & 3¢ 79 Cotton Heae Aot 10A4
40A 379 AgEog A7 e Axd 2R FIE 2 Aog gdyth

2272 AR ZANA CellulaseE H&ste ATE Cellulase o A3 HH4 AE=Y ¥H
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23 A3 dr7prt Be P- 1 247} Freeness& 37HA7]& dHe ooy Fol9 A= F71
9= P-Masrt 380 nusteh o9 e AxEL Cellulased AATAHFA A
g & Aol EAo Activity Bohe &49 4AAr] Ao tsd 4%E nAe AHZ 4=
ozt

B oo A9 Bk Activity 7} Aold Low Molecular Weight Cellulase (MW 20,000
o]3}, CMC Activity 400 unit)$} High Molecular Weight Cellulase (MW 20,000~ 80,000,
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(F) A" gl AMzE Hukx] Z@l(Textile Cleaning Agent)$! Trichoderma Viride2%E] A
e ZAF Gelfiltration ¥4o] 98 ¥2l¥ High Molecular Weight Cellulase(MW 20,000~
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Activity 4000& Acetic Buffer % <(pH4.8)2.2 z}z} 100u0¢ 10842 3] A8 F A}834)

2.1.2 Pulp
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Fig. 1 Change of the freeness of cellulase treated Soft wood pulp during beating process
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Fig. 2 Change of the freeness of cellulase treated Hard wood pulp during beating process

Fig. 39 YEepd Cotton Linter Pulpd] 23] AZHE 4% gt Wdle @ 529 ¢gA 27)
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AR 4%e &9 & YA LMw Cellulase® F$-+ 137t A8 Pl wat AR B8l
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Fig. 3 Change of the freeness of cellulase treated Cotton linter pulp during beating process
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Fig. 4 Change of freeness at different pulp fibers treated with low and high molecular weight

cellulase

Heladel WE g% F7t g9 Aol SwKPAM 71 A Yeld Cotton Linter Pulp
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F AT Ade] golddl g AAZ == & ¥A FF 27171 vjEF 2 Soft Wood
Fiber9| 3-%€ Z2UAA719 Aole] whet HAHa WHZ AFAHEY xoj7} 2 Aoz BUHH
ol U3 Y 2717t A2 LMw Cellulased] 24 Hf4a WREE A5 549 WEAZ 93
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= ARFA URE I5E 849 go] HagoeN R H4EW /A a7 A% A
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Fig. 58 #t} Soft Wood Pulp, Hard Wood Pulp, Cotton Linter Pulp 5 &=x}3o] ze
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< Ut ole 2#2w ik %o AAY ¥ A7 Hvas WRZ ATJ} Lold 870
245WA Peeling 280 AF4 R 2R 1399 272 AdEy 2 27 Fig. 60149} 2o
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Fig. 5 Decrease of cellulose fiber viscosity with cellulase treatment before beating process
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Fig. 6 Change of the Yield with cellulase treatment

Table 12 &4 Agol 3 HF49 WRVHS e i At8 24 Cotton Linter PulpelA 7}

F 2A #RHJEY 28] A LMw CellulaseE @3 39 =2

WRVZ7F @& HoF3 Qo

Table 1 Change of Water Retention Value(WRV) with High and Low molecular weight cellulase

treatment
treatment WRV(2%)
Pulp
cellulase before beating after beating
Soft Wood Control 180 185
oft Wo
Kraft Pulp HMw 186 198
LMw 150 188
Hard Wood Control 160 162
ar 00!
Kraft Pulp HMw 158 165
LMw 172 186
Control 188 201
Cotton Linter Pulp HMw 198 210
LMw 240 235

ol¢t & Hi#E= Cotton Linter Pulp® 4% Cellulose Fiber?] 271 &7) wj$o] s
9% Internal Fibrillationo] &#& 02 o|2o{x|%] %3 External Fibrillationo] % Bonding

Strength& FUAI7]¢ EX o2 v &4 X 23 Internal Fibrillationg

o faye
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3 Ao] Held A WRV ol ZA Astete 29E Yeldtd o] Ffdde 24 ©¥E 4
S4 UE AE 22 9 o]Z Ad MEH Peeling A§02 A¥Ho] A gropld wE Ao
gagch n® AlEd Cellulase® M3 B0l X FFo #AR] Mtz ez WRV
Zro) ek7hy Z7bake AeS JeERE LMw Cellulase 489 7% WRV 271 &371 -3 A
o2 FAEEd o]H AL TAd % Hfa UF Heo] SuE ZAIAE AET Fol9

270 JEpgth old B40.3 2o Cotton Linter Pulp®) Z$& &40 Af4 WE 3% 23
o el Aol LIt Zrkeke Ao BoHN Tid AW Yia FI4 F0 2T o
Aoz AddD

Table 2 Effect of paper physical properties with High and Low molecular weight cellulase

treatment
Treatment
Before Beating After Beating
Pulp Cellulase Physical properties Physical properties
Density Tensile Folding Density Tensile Folding
(g/er) strength Endurance (g/cx) strength Endurance
(kg/15mm) | (MIT - 3l/ke) (kg/15mm) | (MIT - 3|/kg)
Soft Control 0.67 75 1200 0.67 75 1200
Wood
Kraft HMw 0.68 6.8 1100 0.68 77 1800
Pulp LMw 0.68 6.5 950 0.70 79 2200
Hard Control 0.65 6.7 750 0.65 6.7 750
Wood
Kraft HMw 0.68 6.9 1050 0.65 6.7 800
Pulp LMw 0.69 68 980 067 6.8 1000
Control 0.61 7.8 900 0.61 7.8 900
Cotton
Linter HMw 0.61 8.0 2000 0.61 79 1000
Pulp
LMw 0.66 84 2800 0.63 8.2 2100
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Cellulase®] 2437 Hfael FAFF dolde] Az 2 Folo] FEH BAd viAE 9%

9= LMw Cellulase 2|9 98] Tensile Strength ¥ Folding Endurance g°] 3ls= Z &
oy} 1&g Fol Helg Afolle & oz Agdte AN P a4 diFY Hdih WE A
E Az ztolo] wet Peeling®H§-9] Adol4dol mE oz Paddth

33 49 BAY ¥ HIXMFe EHII 4oldo E Peeling Effect H 2t

Aol the E4E FUFTTO] Aol ko] XY H¢ ndA 849 Hid AFAHE
& Peeling Effect®] 4ol ¥ o]2 Q13 Cellulose Fiberd Y%= A3t84 7} Fine A% ¥
e9e By Y3 EaMF Y A8 EHE #9F I1Y-E Photo 1, Photo 29 2
o},

Photo 19 7%= SwKPol HMw Cellulase®} LMw CellulaseE Az3t ¥ ndjsle Y o
TE @S ZE AEY FUALKCE LMw Cellulased] 3% Af4 WFolA e Peeling 248
AYPAIZ A AEH ) FA7 @ASA HatEo] ¥F RH7/F HFEH 79 Bvh =4 £2¥€ §
e Hstn ot

ojgt & HAFEW JHRE vFo] AYT R4 AS BH =58 vuY Z IFE FI
AA7L 22 Zh9 Afd UiF AFAEr F7Hd 242 dEHY o2 Q3] naF HF Axy
W79 Peeling 2-8& frdted ulAdG9 E§3FE SR AR =g A dHdE =
et Aog Bodch

o] HMw CellulaseE A3 A89 Afe Hid EFd EA8te Cellulase #71E
(fuzz)o] AAR Zefo] vjzeld FeHE Jepla glom MHfo g £ a4 F713 43
g H% 4 U= T29 Y277t HZY 2 HMw Cellulased] H4= £49) e )
F AFRE S8 AR fREe RAE HAd EFO ESAste Cellulased] ¥ZAFFH9
Cellulose 27159 A @A A2 Has o7

Photo 29 HwKPo E"‘% Agd Az FARE AFE A 5 ddEd LMw
Cellulase M9 Afolle Bio g3 AEY @] {4 UFozRy JPHE NS
wEE & U e HMw Cellulase HE A& Hfrd EZF 22 HE ] Peeling 28] 2
dE ATRE A + USdoh
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Photo 1 Scanning electron micrographs of refined Soft wood
fibers treated with cellulase before refining

A : Contro], B : LMw cellulase, C : HMw cellulase
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Photo 2 Scanning electron micrographs of refined Hard wood
fibers treated with cellulase before refining

A  Control, B : LMw cellulase, C : HMw cellulase
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