AN Y~V

\\c. . ulMAJl) Y o)Lo.,.':: sp.bd)bd JLM: ‘U‘)"‘ els 9<% é)l.uo =\.L7ua

3053 GLAMEIS yaad o gl (SLa S 539 § (5 ST Calald y 5Y shes a3 53T 51 ouldiiaal 5u3ls

*‘)55..\.\»‘ rg.w@
T A Lugs
Yu"‘“) I8 et

@L'm 0aisly dels” 9P (wlige os)f ‘)Wb\

Sl b @lio 5 (5))sliS psle oKl ¢ rbo
olpl eyl

Ol sl qsjlo (anbe @lio g (65,9LiS" pole ol

4@..\19 égt.o oaSisly dels’ 9 P> (W 09; bl
olrl sl ()l (b o g (55)gliS pole ol

(oS Jgtame
asadpur2002@yahoo.com

A RRYRRVAY NI RN
Voo /o YIVE o pdy fo,b

Yhoodil 5 STy Cass sy S AT s
medlitul gl Geyien B Gl il cpaiz )l
L) anle B 5 jead mlio o il sla
o U5 sl Wil e sidsy GBIy S,
ol 6lyT ol Shiuz Slse J5uS (sl

1 Xylanase
2 Lipase
3 Estrrase
4 Amylase

JEU

LRV

25U iz ol 0 05,15 1S elb e glil ki Ol Larsl el o
el s g9 oy (steglie sl Sy 9 oSl bl 2 SYolo (a3l Sl
~ b 32 ped Jold 1S GLad Sl ed )5 (o (BLSL 9 S
5 (BKP) 515,ls a0 (g p 55y e 8,8 12l puas 5 (CMP) Sl e
“ 3203 9 (OCC) ainS slo, S8 (5,L8 Aol o ol (8L 5L (sadelS pro
I (Bl ALl ped £95 93 2 45 039 (DIP) 0ad (o) y2ge slaiels
St e dai el s el Hlas (el 3,8 dngs 5D claails S
AelS yed SS9 dopd /0 Y ghe wu3T CBrane Hlade uoyd Ve A2l e
FI0 600 (iSly pH g adds £ (1Sly o of,S il da )0 A iS1y sled
5 Lol BLII eana S a3l Jlos 51 5 Al yad alod 10 palais
bl S asuie LI ot glgil 0 39390 (sladoys g BUI ool STy
“Il e g oberd GBI ad 1 Vsho il 314 0l LS B ol
Jlos sl ity S L olend de sl ol I i oS SIL la
5 ity ol Ly gl piod (teglio sla Sy (el el 3Yoko (o3l
el as Lo it GU clodoy b slbiilS pad (65T Colld 35

sl 045 OCC 4 CMP

o B3k (LS pred ¢ aglie sl Shg Yshe majil ;IS (4B 519

doddo

o8 Jeld GdeSSen b S
shoslital b bapacslS)l )3 35290 (So3elsm Sl
slsyls sbml Cux 0 0w Slaeesl)l o5
TR PRV R OWI I RSO T JCTPSPLENCN

d)sl-‘-é

(55 SBpas 0 Sexadio (g Gykd S5,
ol dasrecan Pluw a4 azg g bayie  galS
- Sy 5l (P &S aes S slo, g5 B ‘L“’MPT



e oglie S S 5 6Kl Cubilip Yslo aupl 5l eolizul L5

Voo sla sl o] wss o jigs8 slasigy obxl
sl 1y lske ooy SowsSls Bl 4wy
ol Pl g ¥ els Ysle ptecw S
a1 I5] 355305 B 5 U35l Y ommmske
“50 el gl o Sles g5 ol Yslo sl
slogisn waisals glamyl xS a b oisd
g 48,513 ales 50 wilgi oo ilele SUI I (col>
aS b h s g basy pgocaws BUI o 090 #o
Bygel ok Jals ol g o 2885 2015 g
S ARk ekl Bygel jsle (g arib e
5L e oY Galple wiies (Jlas 57 sl
ol 509 05 eoliul sdgyue slp Jobe WSLeS
F5e S pebar conl (Sen b LS sl gl 0 )15 anes
e Wl oo BUI LS 5 59, ooyl Joe D il
09 SLIL O 7S (2iSem 5 SUI e Jlail &
e Lol ol oasaislis S 388 penilSe 4> S|
Sl JSte (ol B2 e £55 52 sl o ang
ot g ale (o T Ol A2 es g5 p0 Sl ez
5 003y sl GiSly 51 o9 (giluange Wb
BU ERICS S K GO E] U SR T PRV ISR PR
o SUl ok bawgie alS 4 i cpl 5 438,513
Sasly Giegsy cnl 17l 050 &5 la Shs Guals
gl sl Ths » Vske mpl Sl (ogei Ganis
g8 93 ool amlie 5 BLL 5 S0 sldels s

ol Vsl (oo 31 Lo 5l g g 32 e

o9y 9 dlgo
Gt cpl j0 colaiulyyge sliLlS e gl
(CMP)  SilSie — et 3l a5 o wilo e
(BKP) osi 6,055, cilS lant a2l s
I OCO) oS agS )5 (8l elS as
@35 ez U e 5 hasle S 5 gz Al
AL osliials yge T ikl ails IS 5l DIP) oo
aip 545 ARJUN oS, 5| DYNAZYME-R (¢l
VD o35 oy b (2lnS ol wole o3l cnl 0 angg
gl Sogots 5 009 @y Fule oS VYL
w57 Pobo Ll Ojgon Vslo 9o (slueolel

T~A/
5 ety SBogSee Uy sl sy anula
Sl 58Y 5 SL 2ol gly Ysbls 5 Yol oo |)_._'>|
[\] ..\3‘0&...';3 oo).g )lgg Lﬁbu.njl.a.a 05....@‘4. 9 @‘é)u....i».'
e V130 Jlo 1 Vsle slamyl g9, Slaskos
b o mpl ol eoliiul 4 led sl a8 )5 plo]
3l 5ol Al o8l Gaba S as A
sl adg (ol mlio 5l wel cmo oS
Szl s BB 5 s oy slaaald (ol
AVl 5l el oo colaiul Vel ce2 g JYolu
et + e g2 (G5l yee jskiieds @31 51 eolinl
P SNl dgte 5 20 s (SU sl iy
3 X Grae 3 vy b oo Iv] a5
Jlo e, s & 5 aBllE Lis b
bl coolaidl Jole foges Lld g daorecan)
Ll 0als (g0l ) Gl Pl 4 gl BLII G pae 5 IS
ple Glsy g ooy e 5 cdl b Slaal 51 (SO
ely Lis s g (oo OIS asl) leeasY]
A bmyl 5l adbee SUI salie 5 )58
o) et B 5 ez il 6Kl Gl sk
oolaiuwl (28b5L BLI Wg @08 auli8l g leeasYl
Slge 51 B2 slacasglio Sgugn (sl oljlwdels [¥] 5,5
p L&bm.:).j )l oslazuwl 9 00ged solawl Lalisee QS’L'““"“
49 me)'ﬂ 3 ookl Ll Al 2l Core pl o
&y ol OWie 5 Plue Al pns Caio
6&)}0‘ LSL“)}MS )l Lg)l..\.m.) o 0)5).0| ] 005.4.3
o T3 elyil o] sl Lo T eyl 51 2lg)l 5 S
Sk g S Al pes Sl el sudy lapes o
GiaVb an T3 @ Bl S 0,5 [F] sgi oo oolinal
5 BLik 2l i Bras 5 S el Wy g
- i S8 1) 8L 5L BU G Cagliae ioldl
S v o S5y doppl oges Gpas oy
ools 1,3 5wl cow |, sadss B2lS Canglie o GELS e
Sl glrog, S o Sless ol el Cdél
cael Sawl loog,S il Loy oo ShwSg,S

1 Protease



\\c. . ulMAJl) Y o)Lo..':: sp.bd)lgd JLM: ‘U‘))‘ els 9<% é)Luo =\.L7u.a

¢ M/
<« ISO-YYOA O)‘..\JL.MJ uuLw‘ » uouS).’ ).3|).3 ) nga.c
5 1SO-VAVF o skl gollas ks o ol 5o Conglie
0 o juitinl Blae lgn g & Canglia (s peFol
oo 6)LJ Jedoigs i (gl ol alowl 1ISO-0FYF
solitl L loosls 5 ub oalitl SPSS l3le 5 5| Limss,
Sy JusSl geeil cov slas S b
g aiges o dmlie a3 S 13 gl Julodga o0
4 5 LyShe ey S wlel p Al gla)les

Shgo doye 0 slexel chw o OSGls deﬂ B*TY)

SRy

Ab S (Sosglshie oSy aSlul)l
G oog p3¥ wyls bapl o Slae jo (glabasdo 18
lrdo s do s yioren g BLI ol STy Cosss
o Wad asie dalllaes g ALl s (LI
3 S GilS et gyl GUI samandlS | ol
el Cews 4V g b 4 8Lk
el e N g @l 4 4z L
Aoy Gy LIS (8L (5,18 A8 s g (Sl
oy e Jolb a5, SIS as 5 L
Ll s B polie oy yiion o SUI

S8 Josse 039 b lapesk 4 g 00,5 lgyunn )
g b L] 5 e s ke gt Ll o
p_;.)‘.ﬂ el izl &S b lawgs oaliosls Jesdljgiws 4y
ol il a0 YO U YO sbs g AID L F pH o
R0 JYRNUUUS R U ICOWR I RV PRI GO [ FY-ICOW B
GowdwNS callacs g0 Al e BLI golal
3 OCC 4 DIP 8Ll slaicls jes slaaiges SLII
5 (BKP) oo (6055, cdl,S sbdéls oz pumen
59k 2Eiole;T BLII samawdS olfiws alwgay CMP
oBiulo;l jo &dly TYYYCM-AY o laibisl 3b 5 coSe
Ot b pll hassle oS 5 gz mlie s lS
TYYVom-a¥ o latiol b gillas &I pas Sy, a0
ol s @l 8,8 bl TAPPL sy
ol 5 ol%as adllhn bS5 4z b 5 Yoo i
S 59 ey 0 eBaleyl slps i
Sae oS le ax e 00 STy sl AelS e
3l oS P10 B OO STy pH g aads £ 1Sy
iy (138 Gl slo s 5l Jols sladels s
L Gl @esie 2 o5 7 ool b 0o b slaass
2wl TAPPL asbinsl TY 0 -omAA s lastewl
1SO asbiys | OYF o Lo o Jasbiw] wlul 5 3215 5L1,5
ASO-VAYF-Y o lasbin) Gl iiS bl 40 Ceglie g

S5l 3 55 SIS yrad SN GisandlS gli-) Jax

(§dwMS oKws t5L"’<$)93 e o)w

>v.. Y.. Voo

0 ¥ 8IS e g5

7§ 3aawdMS” oSiws (Mesh) sl s,95 (59, 0 oviledl ooy

VY \IY N v/a YEIY ool g S, s
Y A V10 Y VY Sl lors
Y10 ¥ Vo) Y.y Yay oy IS5 R
YAID Y/o WY YA Yv 3l azes o8

O Ogdse 0y Jeax j0 4T b len .l oadosls
aoys W Gliebl mhw jo 5 byl cols (12 Sls
3,18 3925 o gime BB

On el duglio a3 bgspo il ,ly 4y
Slrcas GLILL Gilise b Lo

O ke aglie 4 bae ubly asies

ol ¥ o Jguz jo slecaws slddls calise slo )l



e soglie b S 5 6,5l Sl Vsl 03T 5l eolizul L3

T\/

oudbdisbw GALL (g puSo5luils 90 U T3 9 (5 calicio (Lo jload uils ylg 43 3225 -T Jgur

Sldxe o U damwlxo F Slay o (115 ke RS S S03laild yg0 Lo S g

ek YA-I$ YYEVAIY (M) 325 yaz gy az )0

ol ek VOO A 4 (S) l9n j5ue 4y Zuoglie

ol ek YYOV/¥ “IYAO v S Canglie sl

(Nm/g)

ek FyaN 10 \ ST Coaglie sl
(KPam?/g)

ofee ek YOYYIY oy \ Sk Caglie a3l
(m. Nm?/ g)

& 0 slecws gbacls Jlg; ax o polae ke

a0y sk 3l e Sl ool 423518 [3ma 0 8

EITEEST
(ml)

Ao, 0 Hlaebl maw )0 bosls .Sk Dglas (g l0 cne*

SEL jmos (Sl a0
Sloy a0 polae oy OISV Jgao 4y axgi L

g oSl Gael bl el o pxe delS e

d e e e
o o
Foo 4 b
Yoo
Yoo
Yoo
CMP BKP DIP 0OcCC

W aasls

a3l

sk 05T b osd jland GLAL pros Jly) azx yd yolia - JSC&

59 B (Sl cohS il oo g 4z 0 b 655!
Gsilimgn 53 o658 SUI ok b 5 (23 Jee
Byre AES s adsl Sl az o ams lis |y s
G5t a5 Col (A pad by O (5,)1aSS e
IAl sl 43,55 @90 T 59y 52 (SlSe 5yl Jae
S Bl g peS (Lt (Slg; azpe (s sla s
anlyd o B8Lih SBL ol pelie 1 eslasl Lsjls
oS o500y jskite e 4 a5 o WS ) (g5ludels
Al Bl WS e eslinul S0 Ul baee
WS e b YU sl o | RS slapeile

axyd ol el sk @l S5 4 arg b

Oyio g 0als CMP 3 OCC  slodéls ez ils,
Gl () oo OVE) 00y Jlowi CMP ooz ol
odslie g b cxe Sl BKP § DIP o>, Ll
ol Cobld oaisS Lo &Blg,s paad Sy, Az s
Jolse g ailoo o 5l ggy5 cp 5 2 e
plie oy e LI Job Sk wiile (g5l
Slge el Jold sloke je s SUI loas s
PRV L SO V- ow] ) PR N RS | P LA CEL g
ONHER '] IR IR T JUPEAPI TR SRV



VEe sl ¥ ojled ooslss Jho ol 205 5 s> aulio alns

\ YH/

655, <8lS slayes b anglic ,0 OCC 4 CMP
il el dade Yok wuypl 56 g DIP 5 onds

el o0y OT 5! LS)-.S-.‘T S99 o Slgy ax )0

98 youe 1 Caoglio

4 Ceaglio polie o DS T Joar 4 a2y b
ool gl s s jleciws Glddls e e
9o 590 & Caoglie polie HeSile 55 SO (gl
Flowl a8 518 e 09,5z ;0 jlecas gladcls
Sl I s 4 coglin p Vsho il s
Sl 0l 00,8 ¥ USS jo jleciws el

V¥/
VY/
Vol

Al

—
(%]
S

7/

1A 58 A S glia

¥/

Y/

Sl Bk SUI lade folp#l b oS el b o
55 b Fomb sboe,w o], &5 glageile
Goylos g, 4,0 polie 5l onelcewsa mli 4]
5 Baoy Sdgmee b omyl &5 aeoie olad el
Sloy 4250 S5 czrge SU mhaw slos yds S
sls ol Gaios 5l Jols bt DV Vo] sgs
bl (Shs s o Vslo b a3l Jlas oS
5 o0l OCC 5 CMP (sl s (s, 42,9) (6,
42,9 Sl Clls Sy o9 0 s )logine b
w3y DIP 5 oad 5, CdlS sloes (s,
Glyez o B sladey polie yog SYL Ll

CMP BKP

[Ty

DIP ocCcC

i

sk 02314 o o SRS I9n y30 & Canglio 1 olie -Y JSC

MP—‘ o Slas a0 g 0091 (6 idon Yol dus o sllo
Log ool Sioyoie, «slshw S (> )5 zolaw Yolw
6y, Sl sy Sliger ¢ SU zolaw il

Shioe I3l e & Cuoglie 5050

S il 59 Cwglie (p Ll
el Gl g jleciws laddls iS4 Cuwglie
@ Caglie Lasli polie Sl 55 SIS yge;l !
48,5 1,8 Iie 09,5 Catd ,o jlecews gladels s
iS4y Casglie jasli p Vslo 3l jles ool

] 00 00)3] Y Ji..u B )L..uwo IO 6[.@..\9[5

Ceagliie (tal3dl sl Vsl @l ¥ S5 @ 4z g L

lgo s 4 Cuwglie 2alS 9 BKP oos loo )0
G CMP 5 DIP (sloyeas 0 5 00is OCC ja
Ol 5l 192 jee Doe az a5l ey s )lo e
Gl G5 a5 el o eammeplis al iy Al
Jelse @ bl opl ol 1S Glop e CollB
) Sbls L sy ollE oS S G55
Sy 3 SIS 5 S (s iy llan (L
Az g andly goby Bl de s OCC ALl s 000
ol 5215 sbs 51 b lae s B 5 g
J3 4 Caglie OCC ow il oo loss 32l o
BKP 35 jiaz 0,0 sals OCC @ cnd (65505 slon



e soglie sla S 5 Sl kil Ysho w3l 5l oolitul 5k

/Y

/A

5

Nm/g

¥

OIS ity 5 Cenglite 5L

g

f
e e d
C
3 b
) .
’ ikl
CMP BKP DIP 0OcCC

[Ty

L

3w 0a T L oot jlan GWALEL LS il 55 Cengliie aslis yyolio ¥ JSCo

2 (Ol =

RO U0 REPICH N W ¥ SN

O o)l il 50 Cuoglito (L

4 Suoglio polie Gy BWSNLY Jgoo 4 4295 b
0305 bl el o ire jlucews sladéls 5L
LS SL o4 Cwglio polie (SKile 5 oSSl
Slows Sl il a8 5108 i 09,5 il 0 jlecaws
Sl (ka4 cwslie a3ly Vsl o3l
Sl 0als 00,0 TS o jliciws el

2L Gl eel Yol @il F US4 ez g b
3 el g DIP &l pes (S5L plp 5o Coglis
5 CMP laiéls jos ;o 5 Cowl ool BKP 3215 a5
Canglie Lasli oz osalie (5 s sine B! OCC
azyo 5 SLIl cowglie (SLI Jsb 4y ol o)y by 5o
L&l Gy o e Dol ols S U o Jlasl
O o) A Cwglas eSS o o SYlail slass
Sl b DVol syl Sy i e oVl a4 i
Sl 0 Cwglae o m OYlal Cuglas
DYDY el (s o) a4 coglie e 00 s
Vsl mpl o558l L BKP &5 s o V0]
@ Caglie a5 ol 5 adl als SUI sk 2 Sle

>

sals Dol ols Siws SUI Job a4 b o)

el Yol oy 51 IS ba s aog L

Slad 2l pes iS5l 53 Seslie il
e i iy geai  OCCy DIP BKP
o il s oad L3 BKP 3 3l5 05
Sl 029 gl e D21 CMP, o>
Coglibo ay (S j il jo Caglio a3l l
DTyl s gls S ol e oYLl
9o ol mla o ali 8l el Vsl o5l
Coglie 45 )0 a2 o Gl 8l 0 Ssn
4 SBKP A <505 09 & ool —iis
NS SRR ) D IR IEE g WL VS
ol sl gog— Ll Jds ay el (sl
3 438,58 sk 5T il e ot
Sl Sl gl it 4 s
Snglie Al SpSome g iy VL]
" ol Gl e jsba A2l s
olass il 3l Ly —aiS e aglie paslos ol
Sl Gl—zran g 0l oo ol S <35l
Al aSilg g oy ol Lol sl ok
ol 4 DIP a &5 a5 s a Sbulyl [VF]
i Yo el v oo Lo s Shoar—s SL)

OCC 518 joas L alia jo 5 Vsl




VEe sl ¥ ojled ooslss Jho ol 205 5 s> aulio alns

< \T‘W‘/

S Jlsl Gl L g ea abyed o LI

dbge Gl ol o)y 4 Ceaglie el

ne

mN.m?2/g

L’;JHL.ALMJ&AU&M

S M e g9 al (0 o)l 4 Suglie a2l
Yok w3l 59538l L DIP RS as gl ail oo

[Ty

f
Y¥/ o
vY/
Yo/
A
5/ b c cd  pe
¥/ a a
-l
./
CMP BKP DIP

ocCC

b

Yk 02 35T b oad jlowd AL (Sl ol )0 canglite (5L yolia F JSi

§ 35 s

S (So55d59,90 sla Sy 5L a4z b
S @l Yol 55T 0 Shas 3208 s
as ol ol (28l o S0 sled 2l pes LI
5 oily B! Jlaiie oy iy glls BKP 3élS oz
GBIl s il o SLII gladsy Jlake iy a8
30 (6 iy SL slod o 5 aoys (51,0 OCC 4 CMP
Gz Oyl o dnlllaes g0 SIS sad ol b dualie
30 BLI sladae i dsy0 o s 4 dz g5 b aSlosy
selgy0em L 395l 0351 OCC 5 CMP (slodéls oo
Cnglin oo JiolS g Slg, ax o iolidl el dads 5
o=l dn axgi bcwl ool BEI £45 90 (pl (slgp joue 4
oy S i sl ey T g s
DIP  §BKP) ;i sl ao o L clodils jas
9 oS ek aoyo Ly (dfls ez (gl g il
5 lalisMe B @l s (OCC CMP) iy oKl
o3l e 5l ey 5 LIS oz (ol sl S
- Sy Gl Sl sk or5T o s sasli
Sgdr 9 Fmdn Yol Ly ol LS pas Jieglio o
S S lade i b sladéls pos (6 K1 ol
el 005 OCC 4 CMP uisle

O il 58 Cglie (L

@ Cwglie polie o WS Jyuo 4 4z L
bl ol Jbame e gbadls LaS s
OS5 A Caglie polie (Sl 35 Sils (a5
Pl 48,5 )1 8 1520 04,5 oz 0 jlucans slbdels
S ddlS oS 5 4 Coglie p e la,leus
ol oo 03,51 O IS o 5l

el Gl el Yslo @3l US54 az g b
5 OCC DIP ladils pas SoS 5 pln 0 Caeglic
el 425105 CMP 3215 105 )0 (6,036 Jg ooy BKP
Job 4 a8 coul glacwglio alox 5l oS 5 4 Cwglas
250 i Js ol (Stas BUI o Wig ole g e
sbaels e Dol Y] wsb o SU G Jlas!
Co i Pelw polae g Il Lo 4 DIP,BKP
gl Gl @ arg by aid S5 Vole @l 3
e3ls Vsl iyl Jes am,s SUI oYl
Obad (IRl B2 ped g5 93 (nl S S 4 Saglie
Jds 4 OCC 4 CMP slaldéls e ,o Jg oo oo
poc 3 kS Sl e g 4 Sl i (K S92
@ Coglie paslis BU n Vsle w3l (og i
S oyt Yk 3T L e o (S 5



e oglie S S 5 6Kl Cubilip Yslo aupl 5l eolizul L5

/¥ d
Yo C
'j Y/ 4
1 AV
S
- 1
1% v s
- o i
i = Vo A AL
3 b
v ab b ab
‘1, v/ ab N
.;L\ | I I
</ A T T T 1
CMP BKP DIP 0CC

Yok w31 b o jlowd (LALL (Saus i il 50 Cangliio (3Ll polio -0 S
&L

[1] Bajpai, P., (2010). Solving the problems of recycled fiber processing with enzymes. Bioresources, 5(2): 1-15.

[2] Dienes, D., Egyhazi, A., and Reczey, K., (2004). Treatment of recycled fiber with trichoderma cellulases.
Industrial crops and products, 20:11-21.

[3] Kent Kirk, T., Jeffries, T.W., (1996). Roles for microbial enzymes in pulp and paper processing. Institute for
Microbial and Biochemical Technology, Forest Products Laboratory, Forest Service, U.S. Department of
Agriculture, 1-14.

[4] Shamim A., Jain R., Mediratta R., Prasad k.p., and Arora, S.S., (2006). Enzymatic Treatment on chemical
Pulp in Beating/Refining process-an Attempt toward Energy conservation. Journal of Ippta. 18(3). 127-132.

[5] Leatham, G., Myers. G., and Wegner, T., (1990). Biochemical pulping of aspen chips: energy savings
resulting from different fungal treatments. Tappi J, 73:197-200.

[6] Singh, R. and Bhardvaj., (2011). Enzymatic treatment of recycled fibers for improving of drainage: An
overview. IPPTAJ, 23(2):121-126.

[7] Mirshokraei, S.A., 2001. Guid to Waste Paper. Aeizh Press, Tehran, Iran, 140p. (Translaed In Persian)

[8] Gil, N., Gil, C., Amara, M., Costa, A., and Duarte, A., (2009). Use of enzymes to improve the refining of
bleached Eucalyptus globulus Kraft paper. Biochemical engineering journal, 2:89-95.

[9] Sheikh H., and luo J., (2009). Identify cation, validation and Aplication of a cellulases specifically to
Improve the Runnability of Recycled Furnishes. PrOCC.9th International Conference on pulp, paper and
Allied Industry (Paperax), 277-283.

[10] Tripathi, S., Nirmal, Sh., Mishra, O., Bajpai, p.and Bajpai, K., (2008). Enzymatic refining of chemicalpilp.
Journalof IPPTA 20(3):129-132.

[11] Park K., Park J., Song H., Shin H., Park J., and Ahn J.S., (2002). Biological reprocessing of mixed office
waste paper (MOW) using modified cellulose by production of functional copolymer. Korean Journal.
Eng,19:2.285-289.

[12] Bajpai P., Mishra Sh.P. Mishra O.P., Kumar S., and Bajpai P.K., (2006). Use of Enzymes for Reduction in
Refining Energy-Laboratory Studies. Journal of Tappi. 5(11):25-32

[13] Yang G, Lucia LA, Cehn J, Cao X, Liu Y., (2011). Effects of enzyme pretreatment on thebeatability of fast-
growing poplar AMP pulp. Bioresources 6(3):2568-2580.

[14] Pala H .<Lemos, M., mota ,M,and Gama, F,M., (2001).EnzymaticUpgrade of containers . Journal of
Enzyme and Microbial Technology, 29:274:279.

[15] Scott, W., (2002). Properties of paper an introduction, Aiij Press, 392 pages. (Translated in Persian)



\,
Iranian Journal of Wood and Paper Industries, VVol. 12, No. 2, Summer 2021 \

215"

/

Effect of cellulase on drainage and strength properties of virgin and recycled

pulps

Abstract

Enzymatic treatments have different effects on different types
of pulps. In this study, the effect of cellulase treatment on
drainage and dewatering capability and also paper strength
properties of four types of first-hand (virgin) and recycled
pulp was investigated. First-hand pulp included chemi-
mechanical pulp (CMP) made from hardwoods (mixture of
beech, hornbeam and poplar) of Iran northern forest and
imported softwood bleached Kraft pulp (BKP) while recycled
pulp comprised of old corrugated containerboard (OCC) pulp
and deinked pulp (DIP). Both types of recycled pulps have
been sourced from domestic factories in Iran. For enzyme
treatment of pulp, the consistency of the pulp was set at 10%,
the cellulase enzyme intake was 0.5% based on the dry weight
of the pulp, the temperature, time and pH of the reaction were
set at 50 Celsius centigrade, 60 min, and 5.5 to 6.5,
respectively. From all kind of the pulp, before enzymatic
treatment, fiber classification was performed in Bauer McNett
fiber classifier and dimensional distribution of fibers and fine
content in different types of pulp was determined. The results
of this study showed that the effect of cellulase enzyme on
chemical pulps with less lignin is more than semi-chemical
pulp with more lignin and low cellulose. Cellulase enzymatic
treatment increases the strength properties of pulp with more
cellulose and improves the drain ability of the pulps with
more fine content such as CMP and OCC.

Keywords: Cellulase Enzyme, Strength Properties, Old
corrugated containerboard, Deinked pulp, Chemi-Mechanical
pulp, Bleached Kraft pulp.
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