oY VWA bl 5 s o) o)led cass Jlo o)l 305 5 gz aslio aloee

55 a8lu 51 CMPALE jros sba Shg p (i) srlaond (55918 Slod 9 o) ;b (o)

Yo o Eea7 Y . ) .
ol Sl ol (e wool g e LS,
Aw&cm‘fpéowdymw

Sl g pale axly  codlul ol olKisls « el 5 gz qulio 5 pole (5555 (ggmmasls &'
S5 g gz mliog psle 09,5 iz,S axly  codll ol;T olSzils Lezils |
S5 5 sz mlio 5 pole 05,5 S axly o oDl ofjT olKsls Lokiwl ™"

ouS
ChsS p lerd 65918 Al 50 slod 5 o) b (s B L IS wileky I (SO —(gloards B2 pos 2L
Ll Jlid coss o alaise G 50 i Codlgms AA 5 ayois WS 0un AF S a0 Lo aids FO 5 ¥ N0 ol
S e 8 a3 AN B LOVIS o S 053k g g APY aici B ZOYIA aeS o Jsd LB ool i 5
i s 02 s Holuglon g AV IF L pl 5ok el gl s AN Jobae siaS o35l b aelS pes o onile L
B 3l e &S sl o (5 5 o3Il oLl o lasbiwl pid Lo B8 LAY o adgl Sy, 4,0 5 AVE L YYD
oo Vb AelS ez BLII ot dids aww, lOUE ol ) Lo Yoo sgu 4 PRI eVl o oYl 90
9 6Ld o e 5 89 X o VL UF o GUI ok oSl o plonil caSe - Sgr sla JUyé 5l ool L
e o YL RS e 2iS il 8 Camglie et li s 6,08 o3l LY /F B A e Ve e JUse 5l es S
Cnglio asls .l Lol Nom/g YN B YAUVE 4 (oYl 5l e 45 oad 65 o5l Num/g Y£/VE B VO/FY

L5 VIV s iVl 5l e 45 o055 paiie MNMT/Z FIVE 1 Y/A) s o0 LVl (slod2lS jeas pad o)l ply o
S ) e o VL GLBELS e 0S5l 5 Cenglie el anl axil iul;3 mNm/g ¥ /5A
2l ialidl kPam'/g VIV e aicis 4 LoV 5l e a5 Sl oo kKPa.m'/g

soglin Shg L Jsb Kl 003l o SlSe - slionds XI5 oz J3IS  guudS gy 059

Email:latibari_24@yahoo.com s lus) ol dex!:olile Jytas ©


www.SID.ir

o bt 6318 slos 9 Olej U (o) o¥
5 &yl paS oLS JINSSC 3l , oz el dodio

5 ae> S oS 5l Rl e cole dF] S
Rl s colo D] o) Ken 5 saesllogf] ol 5n
IV L Sen 5 (s9wge 5 tdae 315 a3l I NSSC
g, IS Bl 5l e STl —logu &S ppas Colw
a8l 5losjlp 3l s el dY] oS 4 Lagas
o el DY) LS 5 (e 5 &3 5ae 9

Al 03,5y 1y 1515 a8l 5l Tagas 2215
O 5 4z s JB Cod @ lo Giagh a5 (092 b
D=z g et SLIALE es sl S
sl a0 b (loord U joed adgs 50 S Bl
Luls )3 egn nal (g il 4235 plnil IS a8l
0092 o5 033l 5 485 plowil (E0) (ploond Wad (59l 2
o03le L 3tls e wdgs &g 0 @ a2 L W Lo
osle (e Gl 5l Olg &5 tbio lo (s 5 ok
Sy bl s Mg oS Ay st I ez 4yl
8 ey 055 (SHlSe — (olonds 3265 e slo

g 9 Slgo

1S slaylias 5 ¥gem o3, IS aSle andiodi gl 5o
31 oy el 00 il LS ol o ki e
©33LiS 0uStils AES ras olKilesl 4 Ladiges JUizi
5 Lo 1 g, aly oodhosl ST BRAINS sk aslio
g ood loax o1 5l s, ails el S35 LS sladsle
reile ¥ ogas Job ag slaaskad 4 bhadle G
09t sod > 5 48,5 sl (s (6 xS he Al oy
Gle (Shy wNad g e Gl GloanaS )0 e
15 B os,3 ol 5 o BLII wlid cey, bl liogd
IPT oy pme) ol 0 a0dls Sy Jgar

L2 (e VA ans blgl 5 YAA ans Laulgl jo
Ll (A i o 4 (270 g drgs S oS
5 seges JLiiwl Jdo @ el o 1zl dd> o 4y Sl
aS ae,S blaowl e laceisail (glalels s
Y gams g A Grae ol o a4 ailoles ol i
ober sleysis el an [, S& ol bl (o0 1S
Sy glbie Cadgamme b azlye a5 ol 0iS o 0,8 Eu,
Sl el JSis ab, yo o ol | )] aisgy d2lS
A2l caio b S 3l mlesdlge jo g g aiils
& sl osmdy iz Ll 45 0925 (nl L oad (e 55l
Aol 2l L g3elS c¥gams 5 361 0 g5 oSl wolas
oS ooyt il ey S ol Hlzbia wd azlye (ol di>de
Gl ) i alga d2lS oy g Cusgame b
1, el ls aJgl ool sloolinal Lo g 5o otgs il
PS5 gl ¢ pa o)lze sl o andlassls 18 A 5e
9 0058 (29 d99e lis b azlge (la,5iS 4 pazie
Ll a5l i ek 4 &S ale S
0y Sgdze Jg cailen o5, 4 55wl e oolail
4S 358 oo e G 1 DVYT (815 g S ) il
GRlr Olie ooz e wlie 5136 e wdgs
gy 4P Cqz (il GheS osz 5l X6 s
e 3L e b b e gl gl 5o (o5 S
Cudgizme L azlye slo)5iS )0 ohg 4 (2978 @il
9 o il Sl Camio (B Baa L) a9 @l
5 GhrieS Ban L) (eio sl 9iS 05 (3l sl

)15 3gzs (b Cyeile (5,53
adgl ool olsie a1, Ll paS ols ([A] oLl e
03,5 )l (2l weSTn (SHe 2 e el
LYYIYE B2l pas 00)ly o yidien 45 O3S o olgie g Wl
o 0dos [A] o) Fasiw el ZEVIYD o] o eS g
5 Ssls A2l el gl 1508 a8l 5l ogs SELS
5 Obdlye @y QIS 5l ogms S5 s b o Ayl
oS oS 5 CMP aels s el Y] o) S
s CMP 325 pas slo (Sis [V o] (lSen 5 (b5
I¥] oS 5 6t ol w23 a3l 5| APMP

"'McKean and Jacobs


www.SID.ir

AN

WA Gl g )l ) ojlads cpgo Jlo iyl l 35 5 gz alio alons

gm0 ol )0 eolaiul 8590 Fo) Yaud oy (I35 Bl BLII bl oy ( o bos G SS9 -VJgus

2590 G S 535 = S Ggribigas 285
YL 5o e WY o ojlasl L (398 0 eeme JUse
oaile Bl BN 5 00t alsw o] 55 50 e Yoo Jlyég
03,5 ygee Sl g 03jly plore a4 e VT by 55,
@ e Voo JUye g9, ol dlg e VY L8
Ol 93 a5 sleer Job BB 3l e lyie
O 5l G 9 Mol (gatdin alSlaz ol 45 SLJI
SBLI 5ol a o 005ly g Jod (LB 005bccugh
il oglie «sla Sy (o) Sl Jod S
et A sl GLL) s s g LI
aolicpm ] 4ol ogediply 3 0s 5 SUII sla S50

DAl el w85 alonil 5 28 & b

2 TAPPI

!ﬁﬂmjtuuﬁﬁ% (“/0)._,-_'1-.‘-“9-7'995_)3 _ -\.il._m e
Baly | s S sl JMie S
mm XV kR cafdla | A/ Helw | mm VYA La oY ud b
mm | Ve Jsb plilaa [ VY0 Hgluglor | pm ¥Y£V/¢ ad sligy
% /ey e gliia [ VY Sigh | pm VajetN/e (Pbea b pda o
%, 4Y/44 E laRa | Y ¥ | pm oo oot s 8 4] gad Cralin
(e i 4Bl

D3 dolaa abkiul diga | - £¥/o S ph 3
a4 /¥ Yol pades daull gk Ay s cildsi] cu pun
VA Rl 3 dglaa al il diga | - 1o 8 IS5 gy
- ALY o ig Cutlia

VYA s ol 3 Jgbaa af Al Jga

e A Pla 3 dslaa alsdiul diga

1 iukls
[ o3t ®

Ml o cSln
"CMP) (SolSe — sloowds IS s cslo sl
ookl b cdu ol .conl ouls ool 1305 adles 5l
TP YRNEWRCHE WRYA S [ TPERWEVIK FSRW
ujl.uw(q_,U)\:VI}lS@@uwszA
3o e 0 g Gl ad colaiul ugedi a0 VO
osliol 515 ko (9 4l (S5 35 ) 5 )
S oy K oY g8 alhass I IS ddle Cou gl al
g m—wlos lawgi Sy sled g ool eolaiul jlics
slaglsw o3lail b JUyd (59, » Sy oy%e Dligio
oaibe SLs sy muls (e g o0 adss e Vo
sle ol d (o Ve

o3 S CA.JJ?_.» 9 WJMMS)M sz_.f o)|m| 6‘14

Sgd> R PR Lg).:fo)"o.i‘

By oo ,B Lol ren ale 4y g 00l o oaile U
)‘ o= 9 uJLl JLQ...)‘ ‘_,_‘S...._..u)b J.L..u D9y & IR W)
50 B gslolas T a g o ) F ogas 0458
L aBinl;] glamio SVl b o5 (Sis oy
plodl jome ad> o jo e L YO asan el

! Chemi-mechanical pulp


www.SID.ir

- oleond o9l sbos 5 oo U (o

Nd

oo 4 JSeosl g Joud JB edjl ciu e
i 6 =S o3lasl sl adly zals ZOV/F g ZOTIA
Ol ol B rae Souy mle ;o onile (Bb oleand Slge
Bpas 00l (525 o oS 9,000 pled 45 G0 (oo
L ey 5 wdke Lyl ) 2V ancig s g o0l
Codlyw e I (Soy Saas bulys) Loy Jolas
o 0 0l B S el onile Bl o
LesT )0 HJolwglon oo o AV +/F b 71Q oy badels
gy 458 el oad (6,5 oyl AVE B AVYID
id b B3 arcioy 5 OV aieS adls o5
Slis s bl Judos Canl 03gr loblS s st
«Jo8 BB odjl » cu oy Jiius 15U o5 w20 (oo
739 slazel mhaw 53 siledly (S liee 9 JS 005L
HFsbaloa e » Jole (nl 136 (Jg el o (pne
25U g 009 s e 420 sletiel mhaw 3 B2 a5
Sy gled 3l adl goi s (e Sl azye )]
U (Hg oogs jlo (gme 5003l 5 JouB JB oo3L »
S35 = 3 A0 slaiel gl o (g 4z ye o ]
723 slozel o 3 325 prad (i 5 Jsloglpa
7 son Oy Jele g0 plyi 58U Clond Slo s
el 0823 IS (S By 3)90 slo (s sl kS mee

T 233 cm -06: Sleslarwl Ly SLII gona als -
'S - g slal g
T 248 sp-08: Ael5 ez oYL -
T 227 om -04: Sloy az 0 (645 ojlil -
T 205 sp -06 : Sl o 25 el -
T414 om '04: Q“\"’“’ o)L; ).y‘).: ).) wal&.@—
T 403 om -02: OS5 gl 50 Ceaglio -
T 494 om -06: oSl 50 Cenglie -
T 222 om -06: 25 ez j0 0aile Bl piSS -
Useful method Jolwolgn —
245-75:
00l Brae Sty mle (0 eusle BL slean s olge -
D17 55 S5 oolein Jonall g
Sobol Julos g g 3

B JoygiSB g3l anly sy ol sloosls
O y5—a 3 g oad Jolod g an e Bolal LS )b
L Lo nSlhw (sus 09,5 Lozl fog jlo gxo
35 m i el 28,5 ol SSls g, 5l eslil

el 00y o3lizal 'SPSS 153ls 5 5l Waesls

o 53l Al e glos 5 Loy el g0 st b
SS90 Bras (gl A ol ol g (SSu)
SN s 53 s iy g AT e 15 paie
o9 S adle 51 Y sels ool 4y oy e s
g ool anlu SOl - oloend A jas ae
DI RPN BRCHI PRV-SPSOC PR S PN B PONE S

Sl 00l s XS jad g0 Syl
P el ;s Sy, a0 5 olend oS 5wl
Jo=3 B oo3b (55 o3l .l ool 4> ¥ Jgus
Sty 5 edle lulpd o a5 aes oo las ST esil

Jo3 s 08510 (ol 42,0 VYO 5 4ids 10)
byls Jlasl 51 0 o ullBAA S os5l o 48T

' Bauer - McNett
2 Ingruber
? Statistical Package for Social Sciences



www.SID.ir

oy

VWA bl 5 s o) o)led cass Jlo o)l 305 5 gz aslio aloee

I35 a8lw 31 (Sl — (o3 boownds LU juod o3 boownds caS 5 9 0036 =Y Jour

i Na«8O«
clasdast | Slalugis | siusla cuif 2 RO (%) ols padosjly iy patie byl i
e : y otila Al | ot odila sl iy "
ml (CSF) “) ) & (1) "y 118 jued
Js 843l Juld Lad Glal
dsg | °C
Ch VY/e 1 Yaoft VAR “AAe /4 “r VYo P
o VY /A Y Yufs ALY ARTARN VAR RE YAl Ve . Py
ayY. vy ¥ VA/A “ AV av/AN | WA | 2EAY £o P-
2q. VYA r YA/ AT REAG | E/YY | ey Ve P
ove VYo ¥ YA/ i RIS YN [ RV AY | Ve r. r.
L Vi Y YA/ T oVfe¥ | ¥IVA | oY/ VY te P

alw YU el s 4 oplply ol asdly rals
Jyoz 0+ %) Sy S s deS 9500 o IS
G5 e SS9 0 pled &5 (pl 4 azgi b g ()
JoBB soal s a0 003b ol oy B puan s 00
Sl patis F Joaz 51aS 5 0k plea ol J5
5o, Yo/F LA s b 8 as K ole
039 yoiia AVE YYD s o o] Jlokugdsn oo
Sl )5 3k 5 oMl 5l AL 55 950 il &5 Sl
oosle (Bl g sy Joloo 50 o8 J590 059 b sl
OVl g et GVl ladlls pes LI gy ail
Ole Se - s gl JLps Sleslatul b ons
ol e e IV BHIR cn AL a5 SUI Jobs
(P3a2ls jos jd) (VU 5l e &5 020 (0

(Y Jga3) Canl oais sl )] o (6 pus
YA JLs jles)S joe ST slo a5y SLI e
33 45 (PA8) el 035y Z8VIY b ZONF o o e
Golel Jlows el aidly il 331 Z0-Y sga> oYL 3]
ety sles Jis 15U o5 ams (oo (lis s
gl 5o oo Vb S s SUI Job (nSls
9 20 slazel mhaw jo oad (iYL ¢ /439 slazel
(R100) e Ve Jbé 55y 2 onile (B 2w 9,
50 0ad Vb g oais Vb lbdels e 5590 40

NaOH % (NarSOr %h ¢ Vi) 3l LW G s culd Lyl 5
ol sadlad By sad ._I_}.A.a;;:ugd:i.a 22 NaOH*

o B =0Y ) 3 clS om Sl ax )0 (6,5 o3l
Al e nlas ol las (Ll s st )
Bl 3 Sl — leond 315 s 5l 5 Canng]
led IS 4y &l jaz g0 2 003l a5 >y 0g
LENY + sqac> &3 aBlu 5l RS pas 03L) diwss
IV] (e g Logad iug,0) (Conl 0 (5 5 o3l
) PO W LU T Y B ORIt
S asil 03,5 b 55 AEVIY 1, &b sl ) Sl
hee YO a0 2Vl Sl e 2B e cnl Sy, a0

ALl ez 003k el ooy olobL o laslenl ]
oSG g [l ZAYY Jslas 1515 aslw 5INSSC
JB asss el sas 3155 (] ZVEa0 Jolae
ol 1515 a8l 51 NSSC 3elS e 3,90 50 (s)lob
Sga> Jlacl L 325 oz opl Sy, ax 0 a5 col
o ke Y0 4 PRI KoVl o ioVh 90 FV -
Gpdo YL caws lis aS cowl azdl als
2¥ Jloel L 1505 adla 51 SolSeo - sleogds 315
a4z U"?“""“'L“’ 4._?)é \YO GLAQ L ‘5>L..o.._..u 6)5‘)42
23900 5l Gy ol (Sl 4z 5 oud (YL Sl

e e Y0 @ ) Lo 0F ¢ adl (e 5 2L


www.SID.ir

- oleond o9l sbos 5 oo U (o

OA

s oYL 325 1es R100 GLI e Jole o]
ool 0 Iy gime 499 slazel plans ;o a2V g
o 2 R285R14 iz 90 5 o)f Jies 136 Jg
= LS (o 90 Jele 90 Jlite 51 el 0093

T jo oais YL &85 e R100 iz SLJI
sl 0a ls me 449 sleiel

Jitacs 15U ol oasd o me 439 slazel mhaw
e gy 4,0 g R28 0 RI4 iy ey sleo
slazel o ;8 00 LigVb g oot (Vb sladels
oty ol Jitecs 3l ol g Iy gime /24
gl 58 o (VL BB pas ST sk (S0Le
o Jele ol 5l aS cad ol Jls e 429 slazel

1505 a8l 5| CMP 3215 yans SLII CiSo — gy g ddinb —Y Jgo

*oadi (Al IS pad 2445 (AL B8 jaad

=
R|R]J[R R R&P | ofie [ Jgdas| R | R R R [R&P [l | Jlguday | ¥l
Vi YA £A Yo A Jsb ml (CSF) AR YA A Ve Yoo Jsb ml (CSF)
Yo Yo Yo Yo Yo (mm}) % Yo Yo Yo Yo (mm)
£/F | VYt Y £/ LYA oY r.o viIA | VYT Yo fAY VAT oY 2%, Py
ih Loy | ven | sass 4 oV r.or r VYA YEY | euyn Vet v ot P
vy | veps | sy . oM Ty LT Y o4y Vafo oY oY, P
ofe | yya | yys | ey [VA] M Ty R R YE A 24 P
AN RRTA SR LT £V Vol ! rii o [ V| vEgY | £y Vafd o ave P
ofr | vuje | youv | €am Ve oM rie £ | MY | resy | ey (YA N3 &% P

Sl S IFAL IFY o ool oVl ladels
o=l aes e plis aS Cel ooy e CaSh e
ey Snglie arli s s s LAclS o
VOIFY Jilas cmonts (i caddls s nis
o3 Nom/g YENY 5 (P aels 3) Num/g
as L 5] ey 45 el 00 (6,5 o3l (Pg d2lS
asly al5s Nam/g YN A s Nam/g VAV & o 3
e ot iVl ebdelS s a0yl Jsb ool
51 oy 45 G 00 dnslee. KIMY/SS 5 VIOV (s
sl azil gl s Km YA LYY ay iVl
o)y lp ) Seglie el o ala>dle BB Aol 8
9 995 (ood 005 ¥y 51 0 dels pes ad
FEA B YV 4 mMNLmMY/g FYE G Y/ adsl ol
il o Cnglin ezl il axdly il mN.m/g

V) il LiWeeos iy s byl
NaOH % 4 Na,SO3 % 8

s Olis S = g slo Jbye b SUI san il
510 s o555 a2lS as opl GLIT a5 amo
ERYE) pacl Gl gla id o oS Linliél LYl
aS 05 b s odd RVev sy o0 Lzals  (RFA
0355 y3e 5 GV S 5o SLI gud sagd ol ele
(F Jga2) el 55 3y slo Jbyé slo &g 5l Lo o
O Gl g Sl gay a0 5ss ogdle &
e Bl ooz s pdy VL eaaas Glis sl SUI

il 1315 a3l 5| SlSo — oo las 4215
Al Seaglie ALt ol (Jeglie slo (S
0 Seeglie el (ot o) Job iS
O w2 9 Od o)y plp 5o Cuwglie (sl (uS 5
3 oad Vb g euts VL ladils et (JB
00k iVl GlodlS as S el ool T Jgar

a3 sa e Bl ) VAL Y (o


www.SID.ir

AR

VWA bl 5 s o) o)led cass Jlo o)l 305 5 gz aslio aloee

033 L 32l e 4y b s Boa L 1GIS wilewy
Lol azd 5 pladl 5 cwlio coa ST L Jg 5L
ilon Slge Bras L LIS aSle &3y ;5 &5 (53929
A2lS ez 003l oogusme ;o) (550l o5l (ieS
s ol @b S B (s ) SEe - plood
sbe Sy 9009 py (e 2B jes > cnl o
ol IV Gy ) 02l (od ogllns SIS pas
TN g qsdew dpnS g 000 4F) sleosd oole CByan b
5 ol ;i L ed o (g (e Cudlse
salss ZFNA aniy 5 ZOV/F anseS o JS o33k
OS¢

L1y bl od ol 0ls oo 45 00 oo bt s
S S5y 5 e (IS 4 (655, i 5l eolanl
oolaiwl 050 Al ez I LiBw lgie 4 ol 5l g0 S
A5 a5sS pan 0,5 oolaiwl ally, ALl ader jo
30 JLaiol 5 00 (51 o Lo 525 5| ooy
Somalyo O CF| BUUNI- IR WSO Y K]
2985 48 (Jpase 5 g ad walss ) slas ol
Sl as g ool adgs Cwl ] il 9gueS b axloe
0 anls S8 S oliie g o glis

Sl el
Nl olasls ooy (rgiy ol (2l sl 4o
Slalws pan a8l 08l sl Z5S axly oDl
eied ool oo (6l ol oA oo Cusly
55 o i el 5285581 0onsly 555 ST iz
cliz o 1L 40,95 oBiils (60 0,15 cand Sldiss
LIS 5 BEIS as i Bine 2006 oLy 53 561
Iy Lo Budos (ol pledil jo a5 Jolls UNB ol&isls (g5l

mled (oo SSET g Al Widged (550

o3l KPa.m/g +JABY L5 +[0OV (yer ot LVl
VY- VY ao (VU 5l s a8 sl ool (6.5
Co glos 5 ey il el azily Lil58l kPa.m?/g
28U Geizmes 0095 )l (Jxe XSS pes (JBs
o s O Slas 4259 2 (omin )90 Jelse Jins
2 dslge ol Blise 256 (g oundd o (dme YL
FA8 slaiel o 53 gu)p 9590 (SHaglie sl (S

Ll 0oy Sl sme
Sladtls jod Jeglie sl Ty A Hob 4
bt Al e jlitan BIS Lol olend
a3l INSSC 5l a8 g V] @ asl 5 (Sl
—eadl,S o DOV IS aBle 3 sl —logas V] 1508
65 3ol [VE] 20 ol5 51 (LB 05) yguST 5T
s LBl 51590 sael s 4 gl andl el sus
SHSe — ol o Al e 3 90 )0 1 il
Sl slag s Jlasl cde 4y 135 diles 5l Logases
aS slools cle iz o2 9 SLII gilulos al> 1o
s Dol el catilly 5 sl sl Jsbo (sl
F 3 il (e 5 oml Seglie sl (Shy Jyere
Ol 70+ 290> b taglie sl Sy il GVl
3 il P G2lS e 50,0 5 4l Lialal adsl
Les 5 o oo |, Num/gvo/na o Nem/gys/y
o)l sy, Cosglie asli o gl ala>dle LB alsal

RUIUW PR G RV IR

Slojmg ool 1305 a8l (55,5LeS” slasilony Gy 5o
Ay yie Ble g0 090 U ol Lol a8l Jlad [y 5 0 )lo
bhug Bras bBaS cul o sl ojlalay g uS oo
O 2 9 (S e o=l s 4 I s walss alo
3 9> Sl S 5o 8l S 4w ol
o=l el o e delS e 0 dy ol o
3 Sl —pliard SLE ez slo (g o)


www.SID.ir

o 2l (65318 led 5 (o) U qun) &

155 48Lw 3l CMP 3205 jos Jioglio gl (Sig-F Joux

*hpak ATl 1S pad #padl (AL BBIS jaad
i
JFTTEN
Cuagle pedld | cagla padls [ ol dab | cuagle padls | Tadls [ Jlgsdage | cuagle pedld | cagle pedls [ ajbdsh | cuagle pedlds | Tasedis "Bl
Obdiaghy sl o3 | oSS .H':\.-' 24 fatrl S e 2 | plem” | ml(CSF) | cadasly sl o | oass _\elrﬂ 24 fel ] Sl o4 glem”
mNm /g Kpam /g Km Nm/g mNm‘."g Kpam /g Km Nm/g

— — T P T F.e YA NS YEXS Ve iy fFA P,

Yo W1 ror TR Atk \fhe VAVY W¥e P+
YiY Vit YEMA

Y/t Wiy Y rivL YAt \fhe VASEY orr P
ri4e yr. YEA

YA TR} Ty FVE NTTY] R YA/EA T I
€77 Ve YVTE

YIAA «f2% it ALY YA T/ TY/YY afra P,
Tihe Ve YAY

¥iah “ftA rid tyre LTS T TIYNY Ty Py
£/UA Y ro/ra
ae A YGE] IR} Tl 3 RS — gl
Vit aviA .. T3 JINSSO
[Ta) r/e v/t VYA ra. 1S 51 2 sRE T N g
L7EE] LT IS7E0 2o T T T e

NaOH %, NauSOr A % Vo sl LW ol sy Sl b ©
i adal  Jpdn aaali ANU LML gk Jigidaat

o R p e Tl st S il 13y

PFT iy 52 Gty ppa0 -0 o0

APAY (0 g Lag g0 "

W AA) AR g gasal *

VAN S b g pa s 5 4B

Atesetall, ¥+ A"

&L

Ao dels o ‘5’;451.5.4 sl éfj cs'l"))‘ AYAN Sloew (&l (g 9% 4t S ng)th;] ULP U N VES |
AYY-IFY Y o)l.e..i} 7Y o> g;’.:...'a c.ng.n saSisls S9> 6)51)5 9 Jio 4 s 1)15 P )| L:.»? «.,u.o.l}.» ‘s)lw

SOl pad oy Ay hailid s VAL ol (9, b5 L s (Sl ol (g aea (g L] e Y
ALY-AYe0F o Ll 03wl o)yl b mlo e (sl 0,585 aels sl LglﬁNSSCui»e) 4 ‘n.x.;f oS

b b 55 wlary JBCMP) outs (6,55, Sl — sl B2 oas Ay wnyr VYA Lo, )3 cpmms Y
P fY . C)S ..\>‘3 L5‘°)L‘“" .)‘j oli“g‘d G:M]o é-’l-‘*" 9 6))3LM5 m.\i»..s‘d M)l stt.w)lf

)._...o.> Lg)"‘.‘i) r AYAD A._Xi)‘ ‘)4).:? 05‘0 ‘Og)dlm)l.l 5)‘ ‘LP‘)\)); sdés) “_JL) o ‘L;)L".':“J OLQ} ULZM‘LQ)[.‘Z} -f
AY0-90Y ¥ o,lels 0% al> s oRisls ()l ! ‘5:.....19 &le al>e (TCF) A e Sals oogy b pasS oS 5l g A28
ATYO-AYA F olad VY ale . g5,5liS sl _imgly code aloeo 135 Lo

alos NSSC g, 4z olSL 5l ool 3215 taglin ol 1 iVl | syt AYAT ol gy el - cragtd pusl ¢ e -5
FAYA X o )leds VYl L (g5,5LiS pole gl sole

SS9 gy VYAV el (S0l o S55T ¢ 00l .0lgm dosma S (00 0w el (5, oz 0158 dewad jiug,0 -V
FV-YFF o)lods ¥oals oo adio (4938 g pole sandy aslilad sl ale o, a8l jleasl e sl


www.SID.ir

£ VWA bl 5 s o) o)led cass Jlo o)l 305 5 gz aslio aloee

oLS 51 (APMP) L8 o STy SlSe (g, b o 03l 5 3607 peas atgi 1Sl ooy ATAY Lo saml ol -9
p YYAG 5 oE2ls (e aslin 00SLails o525 Al bl 5 puiS

L ol als &3 5 Jol 305 as asi oy VPAF Lol (ol Cpmmm ¢ 5 Cpmmm 31818 ¢ SULIS . olie eyl 506 ) -

FANA ) 0l YF ale o]l G2 5 oz pole cliniog 1315 a1 oS5l ~loges s, 4 o adgs 2L eas (gla

OF-FF Y o)l.o..i'a Yy .\L?.Q|ﬁ| aels 9 9> ﬁ}l.c Slasss .l)'lS .\.’Le.w; )|

FEAFA o o,lad 0F al )l e alis alixe auiS olS
14- Ates, S., Atik, C., N: Y, and Gumuskaya, E. 2008. Comparison of different Chemical Pulps
from Wheat Straw and bleaching with Xylanase. Pre — Treated ECF Method. Turk. J. Agri: For. 32:
561-570.
15- Hosseinpour, R.; Jahan- Latibari,A.; Farnood,R.; Fatehi,P. and. Sepidehdam, S.M.2010. Fiber
Morphology And Chemical Composition Of Rapeseed (Brassica Napus) Stem. IAWA journal,
Vol.31(4): 457-464.
16- Ingruber, O.V.1993. Process measurements and controls. Chpt.3. Pulp and Paper manufacture
Vol.4, Sulfite Scienve and Technology. O.V. Ingruber, M.J.Kocurek and A. Weng, Eds. Tappi
Press, Atlanta, Ga. USA.
17- McKeen, W.S. and Jacobs, R.S.1997.Wheat Straw as Paper Fiber Source. Unpublished report,
Washington Clean Center.
18- Tappi Standard Test Methods, 2009. Tappi Press, Atlanta, Ga. USA.


www.SID.ir

Investigation on the Influence of Chemical Treatment Time and Temperature ... 62

Investigation on the Influence of Chemical Treatment Time and Temperature
on the Properties of CMP from Colza Stem

Reza Hosseinpour®, Ahmad Jahan Latibari’?, Azhang Tajdini®
Seyed Mohammad Javad Sepidehdam® , Mohammad Ali Hossein®

Abstract

The influence of chemical treatment time and temperature on production of chemi-mechanical pulp
from Colza stem is studied. Three treatment times (15, 30 and 45 minutes) and two treatment
temperatures (125 and 145 °C) were investigated. Chemical charge as 4% NaOH and 8% Na,SOs as
was kept constant. Accepted pulp yield varied between 53.8% and 63% and the total yield was
measured between 57.6% and 68.9%. The residual lignin in lower yield pulp was 19% and higher
yield pulp was 20.4%. Holocellulose content of pulps varied between 72.5%- 74% and freeness was
between 520-590 ml CSF. Fiber classification using Bauer-McNett procedure showed that the
average fiber length of unrefined pulp is between 0.6-0.7 mm, and the fine content (P100) is
between 9% and 10.4%, Pulp freeness was reduced from original value of 520 to 590 ml CSF to
about 300 ml CSF as pulps were refined in PFI mill applying 500 revolutions. The unrefined pulp
strength including tensile index, burst index and tear index were measured as 15.48- 26.13 N.m/g,
lower than 1 kPa.m*/g and 2.91- 4.34 mNm?®/g respectively. All the indices after refining in PFI mill
using 500 revolution were increased to 19.74-35.19 N.m/g, Max. 1.70 kPa.m*/g and 3.21- 4.68
mNm?/g respectively.

Keywords: Colza, Chemi-Mechanical pulp, Yield, Strength property, Fiber length.
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