WY seslss sl

WA sk

S3 208 elgd o sl il 5575 5500 5 (w0 936 S5l w2
ol ok /s Blwain

2938 &y 5 o IS linios S o] (slaodjgld g Lz ple Clinios iy sl ¢ 85598 el
Olpl it g el Slagimgh (lojls ¢ alond sbacs)glis baSuimghy Hluiils ¢ (5 yguie LS pule oo

D>

S

3 CJbSJJU )UT AL s ol QA;'-L,:)JJ'.S}.LA &gbﬁ;)&}w)jju 51 eslaal J:.m.yl:i aallas O’l‘ BE)
a‘}Lw.L'q.- %;)\f ngijwuﬁoq)jéy&a u.p\?fj:;(MAPP) L;.::JLA ZJ.'JSCJ:.-JJ'J_}L« &MJSJJ&
@LZ.: S8 JJJ.) dals L}A_’ L: 4.“..1[.&» BL) o lalu ;‘)Lw.,\.’: BE) ‘Um )j.]ad..; c‘;?l&ﬁ &‘f c&t.: LA s
5 w053 56 53 ilub o O > g ol ol ssg Sl MAPP i szl o8 sls OLiS 50 \Au,i.iba)'—l
Geb 3 58 ke (b S5 S 5 oL Bl (IS S ol e e ple s S e e L)
)‘a}u;ml‘SQ‘JUL.;JTGAQ‘}A)T&As‘dﬁe)u%@)‘ﬁ)m)w)fjwM%‘UJ}%}‘&)'JW
J.lL,.,L.A.W.lUu);UL‘,.,J\.;;d_?)b;-@;G»&lﬁlwr‘ﬁm)jbm‘w)fbwp\“ alﬂAMMAPP Loy 0

Sy bsled

Joro 9 gk i 9S00 ¢ )l ols o SolSe olss jlotin o (Sello BauS s s galS 3ly

E. mail: nour@rifr-ac.ir SAWEVEERNS 18l gk ol g %



Olgnil [ g Bl (30) ol ok (Wl )9 S0 5 oyl Bl o) 0

\ 4

5 Sl il G ) ol s Al e el
Exfoliation ,l=le |5 oS S PR o)
Ol eomen Oldde pl S Sl o3luds
sl 03531 b SO gla S5y &S & ws S
o il Ste sl s ot s 5L
L8] Al o 3l oS 5y 5B 5 (5 e

L Sadly oy ol R pon 2
plosil o8l 5 8L 3T 5 ks o Sl sl
e b s 36 0353381 L oS 5ls Ol s 5 25 5
bl il o il 23S ool doys ¥ 5
r&}ﬁ.«w‘ 03 S el des B Ol Al L
b Cwslie )50 5 sl e edalie LIS
o Cwglie j3 doys N JLals el ) 85U O3 58
el ol sy o L Ol ol RalS s s w0
BS i 03 Salsl L oS wi S am Oliis o0l
Slader (S 5 (S Sleogar (S
0353 et 53 b e RIBL Sl s
SO 5 s gl Shs ose e sl
L0155 00 30 Sy o 5loty

Slaeslakir SU Gl 5 (SEKe L) (o) 2
sk /S doys el Gl b
(sl i g0) Sk oy Sbt doys 0 4
Sl U w5 ad e 5 sk
sk 03 osb L SIE Sy oS sl oL
sles L;JM.,U Lol cdas oo il 58l | a5 (gles
@L:S (e 33 I b gles 5 sladas LS
L dode U Aoy 0 a8 ls OLEs 558 O se )]
Aas e alS 1T el b bl cdas e il
ol Bl 1y Jsde - ool Aoy 0 &S I
N sl ot B 5 Aad s

S polE e Gl Ol Sls
Seddale Sleder Sl Sk, s s
o) el ke Gl S5 See ol e oy 50

1. X-ray diffraction
2.Yield strength

PRV
slpe Olpea (Sl s glaesladr o)l
(ol Oy il @l;..p BN
U s 5,08 s oleolastle Lkl
2 5 2l s leslital G slge ol Lol
S, Gl sladle s sl YL rl;: o
bl 5 Il GG al dbsul s st Lao sl
sleesluder &5l Sls 5 D] ol @l ann s
N oAl S by Jols Saedl Cox
(O352S) ooy 03) o SUl e Ve b e
Opr ok sl ey sl O3B0 ol
a4 SO ol 00 5 Bl
Aas e olg

S g Slee 3leslaad Gl gladle s
Sl s S L g hmle e S5
Cilee sla, 43S 55 oS Slidew 53 .ol asly
sy il ole 5l eslatal wjf Oy g0
5 Phes S s e il S sl s
Al S5 S O plaediSu sl Ll el
b SSIG ol oS i ol jeay sl
B Gk olse 5 ab e ey Sl o
losladir 56 53 Gl ol [T Y] deS e A
S o eslizal LS Sl ey S 55 5 e
oty Bjady 51 e S nl DOl as e &)
e SO Mg a4 )50 L Ol b o coale
bl o glosludia U

oekiSodx b3l 5 ey sl sl esliad 5L
Jol= glaosladr ol 5 SO sls S
sl 0l )y g S 3] L el UL
aS sl plis (YeoA) 0L Ks 5 olbs oldlas GL:..
¥l e ey 6l Loy V0358 rlf;.a @
el S dr s 5 Sl dnwze VN Jde iast
ad ol &0 rLiz:M\ S sl o il 5l



YYF B YVO dorao 51AYAY Ll &Y oyledd &5 09 oyl (b mlio dloxe cog (sl 03)5),8 o K> 4 i

S lpnshed s (S1a¥ Selons Jgo58 ) Joi

mm) o, Jsb CEC (mequiv/100 g)

londs Jgo,8 loldiwgls Vi)

AREEATAR Y.

Mn(Al,_Mg)Si,0,,(OH),

Coigh 90 ige

a0 sl ol edd 1Y Jads s
imasle 93 ¢ S sS) 5o xS Kiws KaS
23St Gl Ghble s blse o S e
axys VA0 5 AAY Ve Y N Ll g
il ol 0 6) 5 gl e sk
JMV.:.E.JW) 03 9 W s s amssle Sl
g3l H e 50 Ol va-)'\g\Juém.b}lﬁw;\y
SaS woddag Cdy b Al ag ol O s
ssbea Lus s JS1 S« sldgl S oK
L JS1LS Db ecush, e S 5l S sl
O S A 55 4 &Lﬁ))bds&;}a&wb&.qs
wodal s J 9 S Sl s Sis Ao 3 Y U
i3 WA Gles ys 5 6,8 B oK SGS
316kl b pllae JKLL ¥ SLis Loy o g
o Sl Gk sl g sl WA ASTM D

A g IS e

S ol g (g S5l

Syl slaacbopn T b Gillae Jsa3T o gl plas
ASTM. iiS ol gl ASTM-D YA
ASTM D Yol 5 ( iws ols gl VA D
L bl aapl SlBb Lo o cwslis <l
s 3l eslital b et 5 5iS sladisel [V]
Y 5 V0 Ce 53 S Sa (VAN Instron
er:.«\ O3l Gl p lads Jaalesl aids e e
Gl LT g5 51 S5 e sladi gas oS
b Cwglie Silesl oK s S g e Jus Y
sl bl b Sl ZwickV 887 5 5 5l w
el e a sl s T Bl Sl

O g 1D ) <5"““‘"L> d>,0 X ‘L;..._e).lag_i: 055 M

s 5 Gl Gl S8 (oL
RPNV BN WS PPV EN JOU VT W [

wug}j)

3l g0
Populus deltoieds ,; soo & 55 3| a3, ;S0 < g2 5,1
S /E s slal g ghuaz s 5l e S LS ag
YE Ode s g do s Ve Gles 5 e
.MQQ}M)JY C,.'jb)UC,&L»

T £S5 (MCC) ik e 55 5o
g O3S Yo oslel 43 5 Ye—Pulver g s
Olpeas Jsho by S5 8 o p (nl 03 A2
Lo oslial (g3l BanS 4

Moplen (s, b Lol s o nk
e 0L etla b Sl ewdg 51 VYRS
jwwa;.-).ﬁ\“ﬂ' 6L‘IJ)J4.5.:§J\'J{<=J§/\
.M%‘&Tﬁ&fﬁ&;bﬂrﬁ./QY adls

(MAPP) c.bjj}.bﬁ gf‘lﬁ}ﬁgfli &.:.:ﬂ.d J\i‘).lﬁ.v‘
xS o Sl o S/ Al bl oS 0
oo WSy oS 50y IS5 035 L s
Ao S Ay e gends i3 VA0 Gles s 3l Sl
S A+ A Cloisite 6)[9;? (b Lv ‘a.lﬁicw\ C.ij.k.i)jﬂ
LS o A 5 1, of Southern-Clay IS ol oS i 48

oz Sl g g5lweslel
Cotle ol 5 05058 sl oS5 555 S

1. Alderich
2. Pellets



Olgnil [ g Bl (30) ol ok (Wl )9 S0 5 oyl Bl o) 0

ojlwia SBdiges Calw gbblosi g Slge a5 )3 .Y Jooa

Sless MCC MAPP NC PP WF
05,5 o wt.%) (wt%) (wt%) (wt.%) (wt.%)
A ) . Y/ . OV t.
A Y Y/ Y 0¥/ t.
A Y INE . NN ¥
A f INE Y OY/- ¥
B ) ¥ Y/ . OV Yy
B Y ¥ Yo Y AN \id
B Y ¥ INE . AR \Nd
B ¥ ¥ O/ Y OY/- \id
C \ A Y/ . OVID Y'Y
C Y A Y/ Y 0¥/ Yy
C Y A INE NN Yy
C ¥ A INE Y OY/- Yy

3 s SN QS S Gl peSe SS
A kV35 0L > L Zeiss EMA ¢ Jue TEM o8y

A ealaal LdSC,SJJ

@L‘S
‘;.:...‘;.Sgplf

il LS5 SIS Jpde 5 plSounad | S
esin S bl das o Ol | oslades
oslatal Sl 55 JAlS r&m\ el e
slwl S sacScisr ol o 4 ey o 5Ll
S ol S gls CE sl o
el 28 Aol Bl ghls AV les
ladiz 8 L35 515 (Yo7 0LKan 5 5 b
G ek Lo y3 00 5 g Aoy 00 Lsddala
di.i.fr&xwl); Lo s VY 53 MAPP of jes
0% e 30, s SHkl amaa A ] LS e sl
sdsatle sjleds oS A S lem s iulS
YV Sl MAPP G s ¥ o5 g Aoy £0 L

(TGA) s, = 3301

ST 1 eslimal b ool IGT (g S5l
bes Bals s a3l Bgad o S ke A gl 551~
22.-‘)3\' Q}T’-[A;Cfbwwz})b-\o. Uo' )‘
CehS U ol LT el iy e s
DL (QJ“?MS‘ .L.p)b v /0 j‘dj}jzf M)J AQ/O)YL
s p A Jee T Ok 25 L Sl Bl
s S spe 0SSl Sl S sl
b S el IS Y sialesl sl e
SIS S oeldSu 5 halllan

Lf oddasla LSUMJLA.,L;; éﬂjjj)ﬁ)jﬁ u.ﬁ\};-

g5 3l SEM) iy SOl Sy Son 51 alinad

YL o w Caslie @ aSesll Sl aay el
B SWe b pslas ¢Lq.? A esly g b
S5 o Gl LAE e Dl SAS YO
@ eldcsy ) Oldlas 5 Coisels S0 VL)



@

TYY B YV doran S1AYAY Ll oF ojless &5 090 ¢yl ] (i mlio dloes cogn (slb 03)9l)3 9 JSKin 4y s

v fif

_ L S LS R U S PR 1y
9 3
] Ay -
;L o N + T 1
= v | Lo =
= + wf

¥ } } } } } } } } } } } } -

a1 A2 A3 A4 Bl B2Z B3I B4 1 3 C3 4
s
o3l 455Us5 s ylon (oS Jouo g olSoiw! o .Y JSG

Y I
] ;
] 0w oL T TA S
l —_ 1w fL
E £F 1 s 5
E e

T L Loy

¥ = i I : i = i . | . : . . T

&1 A2 AT A4 Bl B2 B3 B4 Cl C2 Ci o c4
s

ol (155095 s Lo (od Joo g o Kwiun] A Lo Y OUSS

QLiLZ V\A.ﬁda dﬁ‘f‘ b w’.,:.s u.pb;— e.,\ngL.v-
(Sl U i 55 55 23S Jsde ol S5
Ct ks s ol Slas S sba 5l JiS
o ko ;3 YY sjbjséosﬁd&ﬂlili:f\“/‘\lf
515 0L sl 35wl Gl gy e il Sl
Jlail & wles el Jole by S5 S
aMijujdu‘wfdﬂgﬂww
u,ob?- ‘JJ";@ o.LlJ\ J.{AZJJ A.S)j-bdw RG]

[A] &S o syl L22S r&z:.w‘ 35 Aoy
il 5 S S sl G (S ol e
Sy o bl sdS i Sleslaal S 53 (5 e
ek b S sl MAPP 035550 L
el 4Bl 3 A o b L oanslie s
sdiScix YL s b oS olasles Ol posdle

J}ij (K?;Lw‘ J\Mﬁ) )lS:u c)Lw..l.a; AW BE

S oedd jasie ) KS s L g re S
Jols Aoy 0 5l eslial (A, B, C) o5 8 aw & 53



Olpancd [ wg dilorin (2)5 poled p Jole (lins S'9,500 5 ()9l S1 ()

¢

ety sl s S5 S 2l 025380 L
C)L%SJS BE d&».?— J’a‘j} Ldl:.‘ )jlﬂ‘\.: | oJAT
034 JL{ML_& IAWAY 9 ¢ /Y g_,\.:sj_?cu C) 9 AN
o3l 3 s u..;..:su.p‘? O gt |y P ool
GJ-\-; C,\Dr_’ DL o.l.\::;.) 6Lﬁm&ﬂ ..L..'LA C,a.w‘
O S8 Sh S ol his el

&;,w‘ 4...:«\: ﬂ‘;ﬁ\ Ty OJUL:M." Jjjl.w

4o 4 Swplas
2 baiped ks Caglie 5 0SUSS Slasles
Lo Caslie mls el sl eals LY IS
(s nh Sl Lol LIEEL sl e
ol Bl s s Sk Gl S5 S 5 oS
o3 sl ple baslie 5o s 4 Cosle
odd osliial Igle by S5 S 5l &S olasles
polie 5l as SLS 5 s e )05 (63L5 65
3o o ok ealeal v.iija LS L Q)fl.})?
siSir BB slajlas b oaslie 3 (5 Satr
s C 5 B ooy S laeslons ol ails
055 L anslie 55 (VL &0 @ plSomal asis
Sldie L oS plaaisel Snejleas ol anils A
ssbas (el atle Jole s S5 S Ao js A
g5 b amlie 53 G rly byl w Sl jasiia
Oss 5l Llasls Gl b S5 Koo Osd) A
Do e o Ll s b Sl 4l
SF e Ak XS e DB Sl 5 U
Lokl smoa oladar s 56 55 aa

S b (5o S5 5
on Sl (SEM) s i8Sl @ S s S sl
03 il (23S Gladised S sk
G5l 5wy e 3 sdal £ 1SS

Lkajb- S 9 JJ“J’L;‘ o> w;l.ojl.@a.u;sﬂ: O
B\ 9 A\ LSLQ‘)L“':'? DL b.)\.\i'A.:?.'lM 6\.&0)[.‘».,\..}: DL

ol el axls Gl ey gl Osshl b aiS
ol e OS5 S das e UL ml
das e gl Bl LAS el eds e Sl 5o
boamslle 3 i o #8151 [E]
oilwdir 53 osle ol 03538 a1y (s ey Sle
s e Gl pasie d U, LS (&9&»‘
Sl Lol olie b LS el s
ol oy sl ale glbacand 3 s b
Hesnh ol om g S @ cnl ol

DT aS o ol 1y oot s

s ool
sbolods o Jode CM\ YOS
Aoz e 0L 1) OSUS slasles s sddala
Sl asie YOS s &S sbokes
JLLEL 0) B84 1 b3 5dome )3 dast (’K}LZ«N‘
oy Gl e e fl_{z:wl Bl ol
sl 03 5 dl_v/\...«l.llf.a YV/IY a3 Ol:‘f-b:fuli
S i Dl b =Bl sba e ol
(MCC) S i 5586 (MAPP) Il
sddatle LS 5l eag LLIGI 55 )5l
eV Ll oS ol 0L sl ol S5 S
oy Ol opl gl et Jsde 5 el
;AN Gt Lles 5 il (A)) el
o et ol ol axdls 1) et po]
Loy 3l gl Sk, 258 il O pnas
st eSS plSetal b anglie s O Sl i
D Sl g s e ol 1
el ool Gy ol gy Sl LS S
S SLS S 5y e Jade r&x:ﬁ»l g
okl Csas ol eslanal Sl s S5 S )
SLS 5 5o sl deys 0 5 Y 5l eslanad Lo
VG E 51 et oSl (5l o o5l
o Olbio zio e L aS el JKLLKS
Ll ea g Lo e 5L VL SUES s
et ol (515 oS eds edalie roes



@ YYF B YVO dorao 51AYAY Ll &Y oyledd &5 09 oyl (b mlio dloxe cog (sl 03)5),8 o K> 4 i

(Im) wy s & Canlia

gl gls digad a
05 UsS (cdiged ,1u8l & o 4 Cuoglie g lo Y JSUS

= - s

/ Sp agn AccV  Spot Magn Det WD Exp

26.0kV 6.0 IOOx B25.0 kV 6.0 100x SE 127 0
3 LTS

X \!\u.s: wf‘* SIS CJ:’ o

ﬁﬂ ‘s ¥

- N < . i s
( “Acc v Spot Magn  Det WD Exp 200 pm SAceV ‘>pr| Magn  Det WD Exp
£ %250k 6.0 100x__ SE 136 0 ) 26 6 SE 12.7 0
R~ e S Vs S i s [ - i p—

Voo i) b LS (Jgajl (Sraiged (S U gSwg e gl £ JSS



Olegnch [ wg 8l (630) ol p Joko (b S9Se 5 yo)gl Sl o)

g

SUSF 03 ) eatia sy pslal sl e 0
S o o1y s eslinal Sl sunS s 5l oS
Crroobeds lrle S33s salle )k
oS Al 03] b anl s sl Saadl
i eslizad TEM JUsl Sy Seo sl S|
o S Glasash Sleds et 0 S
&S sbolen das o 0L |y ey 8l Ao ys ¥ (g5l

S oA e Ol ekl ed e edgs T3P
5oy s Gl s SU G LSl sk
Olel OLspsl o a2 dlesl i &S oK
03 kol 5o, sbul ol 5o 5 e Sl 5T U
ol J.{.& 03 &S Hsbols (BY US) Al ojlade
Q,L.ZCJB-J S S pde (AR5 WRIE O
oAl 5 edkiS Swbie Jlall 5 5 SUI

b (Sl g Bjlusiar (sadiged (JULT g S0l S ySen prguai .0 JSUd
0Pl 03 ¥ (g9l diged £ iagili 10+ (ledS 3

Ae
M|
% —PP
[
] --——-C4
B |
D, % --—--B4
‘3’ Ad NC;MCC a0 als -

—
.
|

—_——— -

Voo Y. Y.

f.. D [ Yoo

(v g a2 50) Lo

P93l Saiged 9 (A g b (5l LT T JSS



@ YYY B YV docas SlOVAY Lol o ojlads &F 090 ¢l pl (ol molio dloro cogn (sl 03938 o IS &y i

cJ.J: a)Li\ 45)#;}“ &;w\ wt.i J),«.@.! w)yb
m}bwd‘}; &\Jﬂ\j@o“@b)}ﬂ;—
oA\ s (rihe bl oSt s e
Lo ys Vool aay Aoy 0 S 3 Sl >
)Lh:.:‘ 45 )jbdw 39 C_,m.»:‘ er.AT QMJ‘LZ g}""‘)j”b
Lol ol ok ol S5 80 230

U on nl o3 sdelimsy mld bl

i

ol o eddastle glaelads SO ol )

= o esbinal e by S5 Se 51 S o

Aoy S Lalie 3 C 5B oy S 53 jasie ;b

NGy

Aoy Sl b besladir SO ol Y
oAl m ol LAl e Sl
Al aeliS 5 (S ek

4 3l OLas s il Sy Son sl (s 1
e Il o Sl sauScis l eslind
S slalad 5 lae i 5 345 0 JIs 506 s
355l 35 (S

BScdr oS sl Ol ol LT mls
Sl S e cm e sl s Sl
Sheslanal &S WS jasile 50 s ool
ol Gl Caslie ol b S5 S
Al o S

S s (VoY) LY o Llas 0
Sle J S o o8l Ao s 75l sl

Ssd oo slaNO s

by land, SOB bl 055 o0 0dis sl 3
oSl 4 Sy gble 5 (sl by @
e e B3Ol e ol by e e
doys ¥l eslaad & e s (laN¥aY ) ol
SV Sl LS e o5 5

S

Sl ol
Sy o gleeilakir 5 (Gl o S
Gl Jguame £ 55l Sl Aol 3 53 ags Jole
o ol gl o ) cxle D)l S e
slaosluds cxle 5 &S Gl oo dlse LS e
Lpdip odliial o iS y Olpea (Sl o
DB geed d s Yoo 51 S gles ):fij
ool o N0 bl s L o B s e
(G ol 3l 5 5 5 Ky i) sllasl
)Cf SRR YGNE PRI .aﬁ&ﬁmo)u.\;{ﬁ
.[\~]>)\ssﬁ)}guﬂ&:ﬁ)l§

S ol syl Gl b TGA o
ek ol A e, 1 K by 4 s
b a ) 8h Sl a5 (Gl L) SRl
g gp ey &S Hsboles Aas olis 1, Py
iy YYA los s el ks s sl o 5
VA dolee S5l aS ol Fors sk
S5 aw sdalie L o)l o semaa |y ds s
s s adsl o 55 a8 A Lasde ojlede s
sl e v pendis A3 VA BTV s gl
05 ol e see S OLSYL gl > sl
Jsba @L.s gl BE s Atslaaas slad gl
SLS 5 5 Gl el a8 das e 0L jesiia
SlBl s eSSl eslinal pKs 4 ojludr



Olapcd [ oo dilorin (2)5 poled p ole (lins S'9,500 5 ()9l S1 () @

References

[1]. Wang, S.-Y., Yang, T.-H., Lin, L.-T., Lin, C.-J., and Tsai, M.-J. (2007). Properties of low
formaldehyde-emission particleboard made from recycled wood-waste chips sprayed with PMDI/
PF resin. Building and Environment, 42 (7): 2472-2479.

[2]. Nourbakhsh, A., Ashori, A., and Jahan-Latibari, A. (2010). Evaluation of the physical and
mechanical properties of medium density fiberboard made from old newsprint fibers. Reinforced
Plastics and Composites, 29 (1): 5-11.

[3]. Li, Q., Matuana, L.M. (2003). Surface of cellulosic materials modified with functionalized
polyethylene coupling agents. Journal of Applied Polymer Science, 88 (2): 278-286.

[4]. Han, G., Lei, Y., Wu, Q., Kojima, Y., and Suzuki, S. (2008). Bamboo-fiber filled high density
polyethylene composites; effect of coupling treatmentand nanoclay. Polymer and the Environment,
16 (2): 123-130.

[5]. Ashori, A., and Nourbakhsh, A. (2009). Characteristics of wood—fiber plastic composites made
of recycled materials: Waste Management, 29 (4): 1291-1295.

[6]. Zhou,Y., Rangari, V., Mahfuz, H., Jeelani, S., and Mallick, P.K. (2005). Experimental study on
thermal and mechanical behavior of polypropylene, talc/polypropylene and polypropylene/clay
nanocomposites. Materials Science and Engineering Part A, 402 (1-2): 109-117.

[7]. Annual Book of ASTM Standards (1999). American Society for Testing and Materials, 100 Barr
Harbor Dr., West Conshohocken, PA 19428, United States of America.

[8]. Meyrs, E.G., Chahyadi, 1.S., Gonzalez, C., and Coberly, C.A. (1993). Wood fibers/polymer
composites: fundamental concepts, processes, and material options. Forest Product Society,
Madison, USA.

[9]. Stark, N.M., and Rowlands, R.E. (2003). Effects of wood fiber characteristics on mechanical
properties of wood/polypropylene composites. Wood Fiber Science, 35 (2): 167-174.

[10]. Morreale, M., Scaffaro, R., Maio, A., and La Mantia, F.P. (2008). Effect of adding wood flour
to the physical properties of a biodegradable. Composites Part A, 39 (3): 503-513.



WA el msl

AWV i Eady zesb

9l wdels juod oloa o CI p=xi—wl i )l_>"'T —) )2
) °'~i‘i’-.‘.3’lg INM N CRPRY u»lfl._‘ SIilbwidels

ool @ 010 S5 e i SISl EIS 5 o il 5 sl 05,5 ca) it € ol S o
Ol @S (e o oro polie 8IS 2 5 gy liao g pole 09,8 Jlutils £ 0508 (o) o

Ol @5 el ol s s 81K g Cgr mlio 5 pole 09) skl ¢ (FBIe (e oo
D) 25 <0 A e e 535815 B 3 g i  pol o8 bl £ 3l olonas oo

b..\_&e

€yl 534S okt b Jliise 5l Sas pade 4 JES 5 e GlakllS S i 4 a3 o KBV o el
Wl b s L S SRS et il b sk as gl Gl BT Gl 53 S e Ry
soeslinal i3s3 ¥ 5 Ve O e 4 W 5 000 A e °C sles s s Ol L dssdas s s, 5lacde s @
Sdaodas st g, sl eslatal oS sl OLES GLJ Ay ahol LS e ol e sil e C\f;:.dlu;ﬁ. B
e ke on il (gl 1) plin Sl 5 4d35 Ve ole e pads B3 W 5 i T e 4 VY0 °C Gles L
S dess W) S AT U s G e Ll pl s slslsle Gl e 5 sl essl aSossbay (S e oal B
GUS L e 05 a8 S 305 OLES o3 WV 5 V8 Y Jlad ol 4 s szl sl iy Sba B Sl (g5l et
(A J et g s el szl sl WL S G eddpl gl WL 51 gl et 035l L
L S Sl e 033k i p Ky BB et M 6ln el mi edipl Sl WL S 5l e 635l
SEONV VAN Ll e b el GLI sde 5 QY 5 0V L pl s S e eddml Sl 5 el i | Sl

2l Ol ) (g meS el ol eddipl Sl 8L Jol- a6 2SS, S et o dlew

Ltb)J9lwu.on ‘].)’w J.C-K)».oo ey OKM»YL ‘Cl)":"“lu“ﬁ ;uolfl) AN ")lfjig

E. mail: engineerabyaz@yahoo.com ~ANRANNAD - call Jgtue ol g



S oK YL s S5 53 L (5LdelS g (ludels ped olss gl Sl iy BT (o) @

alee oS 2 oS ol slgty (AFEX) Sl
2 sl pen LB 4 g bl oLl
gl e Sl Jeols B ol 5 (S5l e
@z O 3l eslinal 5 (5o K0 &5l slge 51 L
s 2ok Sl il oV W5
sl slge ol Sas LIS 5 e S slaacs
(S5 B Lol (LB e adg
5ol 5 of Shs s el ials wib
L8 0 0] Cils dals (ledels s Of i
A s f b e pl Coeal 4 a5 Lnl 2l
glAsl DSl S A GRSl s el
Olgeas (B 5 (il e ol gl sl con
sy D) S iSY lie ke S S
o.,\..iabﬁru Sla fgy Ole 3l Gaid pl 53 555 o
Yoa3b cleas gy doms ot s 5l el Sl sl
S ol & 355 ale 5,08 5 el SIS

A ol Y] a5l |l B s Oy sy

L b, 93l ge

A WL 5l G cpl s eddeslanal WL
b ol GleBl B8 (e b s Ol
Wil K3 la el b 5 g (S3llt 1 e oS L3
Wil bge 55 JL g KaS @ s 03, K
St 555 (Sl s 5 0S|y OASSES (6
S Gt Sl GlaansS D3 sk

e on ]
goke il s a4 a5 b WLl e Al
g sl pde S meamls Sleslial b5 ) sl o

A rb.;s\ 553 20 e

byl 5 pesS 9 ) g B g2 Sl S 5 (g g
“ugp Jlesd
I L sl W8L S Y/0 lal gy ol 5o

1. Biomass

2. Biofuel

3. Ammonia Recycling Percolation
4. Ammonia Fiber Explosion

VRV
ol it ol Sl e mlie I Ter g
3 A, LB aS Gl ssmse a4y Sl
el Sk 8 Gl s ASL il gl
QLS Gl da K 5 550 Ol 5l
(Sl Il e e pl31 50 Slssm ge WS
ol oss e JAM s e 5 Ges sladilons
LIt e S-S St B PV SGIN Pl L Ry PV
R e T
Il s Oles 53 e 5mn 320l 1y 55 4 s
203 $FS 5 s A e S35 e

(shoed a3l b 5l el lr 4 o)l
e e Sl o MK Hlse ) eslizad o
Slr pobie Shodley Dlse 2 Oler 2 02 5
Cot g ASle a3l Sl L OV pame g
DAl b 5 IV ] 55 oo a5 b 3l5n 5T (s
Cals gla ise 53 e $el&aVL glauss
S delS 5 e il )8 e 3l o
U TS S U VUGN | GO < gl Ol e
G oed Sl O 3 a8 Sl G s o &AL
Slse 5065 Pl e s diloon 9580 (35,1 L Y seame
bl Sl we) (ol 05 &5 05 e LS plend
Cs gl 4 oS Sl ol bt 8 geel K YL
LLY] 558 o0 onlixul o3 w5 3l rb’- asbe Ol gea
delS @u 05 bl gl s @ a8
L 5 et gl )8 5l o5 (s ol.iLNLi
mho o3 ey KBVl slos 358 0 s
Ll Sl bl s ol B s
gl Gl ore sbaiss Sl Sl e
Gy Al gl daode Wl baglle es
O graldhenST Gl g odans s cdle g oden ((Lale
ST U O DU P WS P S P RN I
OUl sl 5 (ARPY SUsel i (oL



TYY U YYD doras 1 OAYAY Ll oF oyleds &5 059 o)l pl (b mlio dlw cogn (sla 0d)ygl,8 5 JSin & i

L 51 B lgk on g sl bulyed ) Jsie

g uanogs

& il oyl

é‘é UT
(AR &
Yl‘ 5*’ ‘\’

sasoolawl J}lz.n
CC) Lo

(ai85) oo

5 b Sl B0 e ol [0] O lSas
e slis . S plosl TAPPI- Yo 0-8p foall) s2s 4
om- TAPPI-T$4¢ Jaallysiws bl 5 228
EY T Jandlysiws ulal 53 0AS 5 s Cooglin 500 V-

A g xSe3lul + Y—om-

Gl L bgsle s gland 5l Juols ol
‘J)v\}.‘ O._:.‘)J el 0 S dﬁb\ Y J}J\P_‘)J ‘Q;L:).f
ol enlatiul J';..S\) (SR J.ALG )‘ ¢C|J.>=:.w| ob‘}la.
Udsed cnl 03 pdp amle V dpe b L oS
s ol gl Ty sy 4 by Ol S
Sleg Sl Lele Sl b O sma IS 0050 Hls 5el

g:,..w‘ ol 43‘)‘ \ J_{_} DL

(LSTy o) Severity factor = Logw[t X exp[Tl; 17(;0D o)

ke A e Vet e L g e s
SN 5 Sl Al a e 210 5 By ade
LgJ::JdL:A Yoo i b s (Msys AY) (s VLY
Vool sles b golan iy er— b el I8
S e /0 (el SO A 5 (e LS 0305 )3
Wl bylos 4 e SIS 0 5 5 Sl
31 o OLL 53 il aalsl sl A B oyl
A 03l b gt Jlade T L Laad gal 5 sald SO
Slge 039 (W °C los) g1 53 SAEKEs 5
A e gl o8 o3 5 e 0 lile U (5

b gw ploard Py 4 K s A5
OV b LB Ll i bl s 25 5l et 48 Sl
T e 4 wlL St O35 las p do s WV 5N E
S 9 5| o 9 Al 03l VN0 °C (glos 5 4>
L Gollas edliiag la e LIS sde 5 o33l et
éﬁﬁ)‘éjbwj\@.ﬁww\xm|hi\ﬁ
5 oped bl Gl ECF g b oot (slo ot

(ai30) (oS Tg u

Voo \as
A

" ///—%*{—‘A e

‘ N
5 M :
: W 1
5 A
S \\3{ w2
=~ v o

v | @ (0uoy0) JS 003k . Ly

A Sl sy
o ‘ ‘ VL S jlalo g 835l ol pudS W9, .Y JSWo
\ Y Y A &

OFUgS Lyl 53 59 adgh Jlo 53




S oK YL s S5 53 L (5LdelS g (ludels ped olss gl Sl iy BT (o)

g

£ ST o s, b I Fsbus sob 2130l st 5 olo ol 3 bulpd Y g

(20y0) Polwglgh  (dwoyd) Zlymuwl 003l (aikds) STy ol (aids) ooy (PC) oo
VY€ Yoo - - NES
- FIAD \ARR \-
- q+/Af Y/F-0 Y. VYO-\F-
£EIA A#159 Y/OAY Y.
- 1F/00 Y/ofs \-
- AR/ Y YIATY Y. VOO0
FOIY AY/A) Y/ vy Y.
2N INAR AARE \-
of AY/-§ \VARNZ Y- We-rve
#O18 Ya/ve YIENY Y.

Slass 5 ba gt sl son 5l 550 edlSe 3 55 oo OLLed
A GHO) psissden O Ayt 5l sodons
ook Sleddimie Gladeul &S ) po s 35 o0
el ba g shor con 5l S0 el 5 Sl slaes S
S s bl e o ek s U
5 Slen s e sy S desds
Saxal Aol Sl psdssded O Glssdars st Aol
S T e N N E R e
T 5 S Jes U Olsear 5 Sl sl on
ShHY Gl gy o b 353 o0 2SSy Stiw 5500
oy Loy ol 8 5l )b el s (Yoo V) 0L
LS o p 5 1 g gh on SUI 1L iKS Lablos
a3 sl o g Ssl sl o8 555 0 o
sdas sbas (lady Bl g ge 5 Loy 8L Ly S5
25 Gyl 5 5505

JS o5l 5ol Ol e 5 les HIY IS s
OC b3 ;3 a5 355 o sdalie . owl 0l 63l> OLLS
ol o Sl Ol e olssl Vo 5 YO
WWVeoC les o Joosd o Do ol Lol
033k Lt Jals o Slad Ol e Sl
D Clj.sﬁm‘

DU Bl b g s S s Sl
S0 goly als sl lade aads Y/0 5l xS
SRS e a3l S e d Sl L U
Lo pBL Gbaohans S oS LS Ak
5 0L (Yo ) 0L 5 ol O Sliie .o
whed S 5 (Y20 A) 5,58d15 5 (VAAY) O, Kan
doys YO sk dsys 00 sl Ll | WL
Lles S -’)ﬁb{ S Aoy YO 5 sl sas
Sl (5,565l el s 2 e e s bl
4 Ol 5 oo ol el Gy P8 Do ksl
o)y QA0 3 g0 C|J.>v.:~d| o33l s &S s S
Sl BL e am 5l ds s 00 0
RGP C\J,;;:M\J-:J”V\?Mf- Lol
Aon Yo sl U s S50 Sl s ol
JB s aas b 8L gl ea
Aops Yo Ve (Y1) Sl g 4SSl sl
M)JOOJJ';.:{(TH'\)ﬂfj‘wlfbéu)}uw
38 Al gy b 8L sl sk o

seadllS (TN e Slids el
Gdasdkss Say o (YY) I 5 (YerA)
a5l s sl s Bk okt L (sla 3 shos o



¢

YYY B YYD doras 5l AVAY Ll oF o)less &5 093 ¢yl ] (s mlio dloes cogn (sl 039l )3 9 JSKin 4y i

W M ——
2 v
EE \\\
. ~_
va
V' T ——1rs0C —=—15.0C +w~00>‘7
2

Ve Y.

Y
(a880) Hlowi' (yloj oo

fe o 5

Hgyansss Bulpd )3 Bl gl 5l S 0334 1 yeide Jolge 1Y JSu

3 MY Sl LAl e a5 b Ll 5
Silwdels L 4 GRS CL?L;‘ Loy VWV
DL Y ol el ol ol ST Jad s
AelS st A5 sl Aoy VY CullS &S s s
lie 025 5 el Sl WL G, G
el 3L e i) ¢ LS e LIS sue 5 s
LRSS PR e RPN WS A CRCH R R Bt [
LS e il o 5alS LS sue 5 Jhlsl U3
Call ol by s 2K, BB eadad
N @aSS, BB B e g Gl doys WY

ol il S (6 ks 55 5l g Sl a5 L
o2 B Pl dal s O s &S s Sl

gl o33l Sl & a5 L el ASL oS

Yook @de 53 \WY0°C (gles Jaludan Jlude
Slpaads Ve Oly S 53 VW oC (gles 5 adis

A bl L e P o ] el iy
63"""3"&& oo S @L‘S
5 g A= end 5l BB et g A e o

S prad Jolye gl Y Joso
(Wl gl Buiis o (WL (wlus! y g B! 035U (338,8 Ja5 45 b 035U Anwlieo 4y bgs yo JUyE 033U g yd 3l J& 15 Buuiailyl slas)

G000 VY Jled cou LS

a0 1) Jled e Ll

o3b
03] KRS 03] 0o3L dae 03] L, ooil
lilfox )'9 Jl-f)i .)9 . B ‘ .)3 J)‘ B )wé)w
A o L B By Jue Ll A A
oL
Ya/vY A YA Y/ fEIYY f. Y- /04 fONY
od...i;.;)l.o.:.’{
INZER AR A/ yvo °C
YAIBS YSIE N\Y 0¥ SI0F
(FA/¥Y) (FAIAY) (£O/+ M) aids Y-
OA/AD OA/+ A INAE vv- °C
YV . Y. ov N3
O+ I¥F) (Fa/5+) (FA/YY) FERTRR




s O YL w5 )0 WL (g5lwdelS 5 gilwdels pad oled ozl senl iy )lﬂ R @

0 ke o 5 s e e 5l St iy
Sy Aoy Wl L sli 5 Ryrywes
Pl s 6K @l s bl xS
C_‘,.u-" o 43‘)‘2 dj.l}- J.J Wb— LSLAJ\.QLS L;’:ﬂ_}LaA
U U S [

o.,\..j:)l.o.:.: iﬁjj\ J‘}a J‘ o dda L LgLéJ&Lg C,.SLJ

D Ao B o&d,&@\ B o.),jcl)i;:,ﬂl 8L
o Ll pen ol oWV el s
sl | sl O U - WV S i
sl el L L anglis 5o DL, LS o
Sz 035 4 G o33b alssl ol S g
Szt 033 4 Camd Js il il WL
Ll s lamal Al eliiles W60
St O3 & Cand ol e o33l S o
R RIS C NIRRT AR ST
T35 ety S (e33L O gnw 53l =15 slaeh)

ol (SBIL prod (6,5 (glamnlio gl 5 Soglie (olgs £ oo
0P US byl o )3 o] yiw! g sz ] ySviunl (wIEL 51 odliiw! b

053k
4 Cwglio 4 Cwglio _ dus
S (oegy SR (G ST
RENgY S Ly o> £ g
; (% ISO) DE Iy j
KPa.m’/g)  (Nm/g) (DE)
(oo ,y9)
Bl ol
YTy SO/FY AY/Y$ 10 Nk
o&*ﬁ)LoﬁJ
yvo °C
Y/AQ OY/Y ADIYY v/ F/a)
TR
vve °C
Y/vs fa/va ASIVA LF)¥ v/$
48,85 \
S S 4w

Ol eddislad Gladipos b anulie 53 oddled
39l A r)l;u o.l.\fl:(atev.:‘ Sl 3b 4 das
NUPy I | (L Ty P U WSS I WS TR o
el ml el sl sl o
(Loj 05 S a3l Hlaie gilu s A g
odkiislod Sladi i b acslin 53 oddjlad (glad sas
Sl 30 S sl slis (5, S el das o OLL
) @S O4S 5 a4 Caslie 5 S 4 Caslie

o bl s C\J:;a.w\& oG el s
Aulp s fls ol Sheslanal b sdssdms s i)
Shddsye opl 5o s e g3l eS 5 e
bsams gl S A3 anie (G
S s Ve Oy ol 5 WO °C gles 5o
2l hlis el lpaa ity es slp Lyl
gl dagsle s Slaie (5,80l 5l Jols
S Bl 5l bl pan Sl (6 St i



@ YYY B YYD doras 5l AVAY Ll oF o)less &5 093 ¢yl ] (s mlio dloes cogn (sl 039l )3 9 JSKin 4y i

LCJL;.JGﬁ\)uu}kalosbrb.a\wﬁé Sbad gl L oanolin 5 edd)les sbadisl ¢l

A8 Ls S ('Jbbﬁ AR s AVY o jlal 4 sl 5l 3 Sl Olis sl
DS yh ¢
SIF ol

538 0Lst 5 ol Kiass 5l Colex Gsdis



i oY s Sy 3 Bl (G5LdelS 5 (GGldel pad oles gl Sl i BT o) @

References

[1]. Cheng, H., Huaiyn, Z., Shiyu, F., and Lucian, L. A. (2010). Alkali extraction of hemicelluloses
from depithed corn stover and effected on Soda-AQ pulping. Bioresurces, 11(1): 196-206.

[2]. Carvalheiro, F., Luis, C., and Francisco, M. (2008). Hemicellulose biorefineries: a review on
biomass pretreatment. Journal of Scientific & Industrial Research, (67): 849- 864.

[3]. Al-Dajani, W., and Tschirne, U. (2008). Pre-extraction of hemicelluloses and subsequent Kraft
pulping. Part I. Alkaline extraction. TAPPI Journal, 7(6): 3-8.

[4]. Lei, Y., Liu, S., Li, J. and Sun, R. (2010). Effect of hot-water extraction on alkaline pulping of
bagasse. Biotechnolgy Advances, (10): 10-16.

[5]. Hamzeh, Y., Abyaz, A., Mirfatahi, M., and Abdokhani, A. (2011). Application of surfactants
for improving soda pulping of bagasse. Journal of Chemistry and Chemistry Engineering of Iran,
29(2): 85-90.

[6]. Rossell, C.E.V., Pradella J.G.C., Gomez E.O. and Squina Centro de Cienciae, F.M. (2006).
Physical conditioning unit of the sugarcane biomass feedstock: Sugarcane bagasse and sugarcane
trash-PPDP1, Workshop on Hydrolysis Route for Cellulosic Ethanol from Sugarcane, Centro de
Ciéncia e Tecnologia do Bioetanol, February 10-11th, 2009 - Campinas - SP, Brazil, p 30.

[7]. Youn, W, H., Edwin, A., and Ciegler, A. (1983). Chemical and physical properties of sugarcane
bagasse irradiated with y (gamma) Rays. Journal of Agricultural and Food Chemistry, (31): 34-
38.

[8]. Walford, SN. (2008). Sugarcane Bagasse: How Easy Is It To Measure Its Constituents?,
Proceedings. Congress of the South African Sugar Technologists Association, (81): 266-273.

[9]. Yichao, L. Shijie, L. Jiang, L., and Runcang, S. (2010). Effect of hot-water extraction on alkaline
pulping of bagasse. Biotechnology Advances, (10): 10-16.

[10]. Gamez, S., Gonzalez-Cabriales, J., Alberto Ramirez , J., Garrote, G., and Vazquez, M. (2006).
Study of the hydrolysis of sugar cane bagasse using phosphoric acid. Journal of Food Engineering,
(74): 78-88.

[11]. Lu, H., Hu, R., Ward, A., E.Amidon, T., Liang, B., and Liu, S. (2011). Hot-water xtraction and
its effect on soda pulping of aspen woodchips. Biomass & Bioenergy, (1): 10-16.

[12]. Lavarack, B.P., Gri(nb), G.J., and Rodmanc, D. (2002). The acid hydrolysis of sugarcane
bagasse hemicellulose to produce xylose, arabinose, glucose and other products. Biomass and
Bioenergy, (23): 367-380.



WY el sk

AN sy b

PR [o_\.\f ols uﬁal&odm _\.clf).m Ol oslai_wl —) )2
Sigsls SE5 il

Ol 5 <05 S5 s i SIS LIS y g ol sl 095 el oS ¢ 6yl e enl o
Ol 255 10l oS s e 8ISl IS gy el 3 e 09,5 el € ipan G ST o

O @S s oS s s ol 1SS LIS 5 g li 5 ol 09,5 bl € p30sgas D5 e o

) 2 0l oISl s oo SIS LS 5 g ulio 5 pole 05,5 Jskiul € Cpmms (A do%0

Ol @5 IR oKl a lin 8ISy 2l L liao g pole 09,5 kil £ 599 cmams LS 0

Ol @S (o5 oy (b polie 5uSE1 LS g gy wluo g pale 09,5 Lokl ¢ 1555 desmo 3

b..\_&e

£

o3lizal Sor 58 pile 53 15 0F Olyn b @b 8 el S oS 51 S et ol sl sy Bl Ba b s ol
Il Cplls e ok b B st sbitecn 13 S wigS (1o 0S5 S edddd 5 A e Sl e 0 Sl
Sy sles 5 aids b oy Ol 5 (S oS S 055 lue ) 53T 5 AT O sl e o (NaOH)
SU goluliz 5l JS 635k 5 cdaoys VIV B/ o LSS st o S das 003l . 4 31,8 ole &> 53 40
3B syl 1 La VA VA 0 el VL GladelS past Sl dm s s g iie Ao ys OA/Y L 00780 o
oS o3l LT 51 slecs I gl S5y o 51 e 5 43 S2VL YOr ssd= Sl s U A6 et 55 Lok
5 VOVAMNMY/G o Dldesl 4 Cwslie atls oaSe e e SLS EAQ ATV oy LS dndls a2
494 slaxel CL,; Gols e sl 4yl a5 L (6 Sl YA/Y Y A NIMY/E  [iiS 4 Coeslie el
Oloj aids v (Jld CnldB do)n V0 L sdiiag B8 st opl by el odys B8 st teslie o S5s o Ao s
Gl Sy s oLl 4 Gl S Gl B e gl 25Kl Olgsa coy gles 315 Sl s 40 5 ey
oS eslul agS (gle XS 58 51 A8 s 51 5 LU skl ze L YN0 Sl A s B ads 2 VL AEIS e
S eslinal agS (gle K8 5Ll Al et Sy 58 Ol e Oy o JES st opl 3l eslis S5 ax s LS

) toglie (sla S5y «SKidold A2l puiS ol o SuilSas sliowds JEIS yuedi0djl 1 g8 515509

E. mail: latibari.aj@gmail.com SN YIS c 0l Johue odu i %



e P Ol SlSin luard KIS pped 1 o3lizal sy

g

Do S reslas Dleo e Sl edd )
Ll Loaslis (:.1.'5 8 Al et 5y
il 5L (5 S AL O 5 5 e ol g
s Sl S 5l ealizad L (V48Y) Sl gl 5 L,
oS olS 31 K5l A A @ s LS 5 5s
Sy &8 sl 0L Lol IS mls ks S sl
spien Y SOl (il LS5 sl
2oeoramen [E] 2505 5Y (6 %S S pae S35
FeVsb Coy Ol e LS 550 OAsS S
ol Bl el = sl s S 5l 5 55l
03 s 3l iy easl el el Ll e
b Gripslis LB eSS ol LS5 s O pae
LS o My Sl ol oY Ll el gl s
Madisen iz, 515 puiS Lo (V48Y) O Sl 5 5o
ORI N SV I PO PR PSRN
A58 5 mle 5B s 53 0SBl i)
Gl dlelS s Cou &S A S am 5 Lol
3 S, B Ll e oS sl s
M Aoy £ s5d o3l 5 IV LIS sue
jwdmijéwﬁwﬂsy&
LS e 5l eddantle AelS Ode,ly 4 e glin
PRUTEN E UM TP R WP T
fo] el Q@ﬁ&ﬁ bolse banslie LB
bbb s O el Lodlpm Aol
soledels gl Ol S o W oS sl
e ey oS s ccadd cnl (a.uf Sl
b el Sl e sl golblsls
Llp Js el r.xf Sl el s
e 5l Jedams S 31 NSSC o (g5lbiels o
ol s ISk 5 sl g LNSSC (g3luisls
S o3l Llandlss Lali,8 = o« ool
et 033l 5 Kyl s 4 | (Ao s VoLV ) Uil
sl 03 4 (Ao ;3 OAZ00) 5 gu=s (g 5ludelS
sl Lo ol i (V43)) ol
Shledes 2o 51015 o0 mlin iss 5 Sl

PRV

O s los 5 s e O3 p3sdons sy
3oL slold @ a5 bl plo e 05 b
sleo sl Bsle el b a5 slali
dy‘)‘ ch’mb L'ﬁ“)) [\]&:«w‘ °JJSJ‘.T?£’.L§).))L":S
ol s 5l calSens LgLaJi;g— Lile ¢ g2UI GL;A
S5t 5SS mlie BUI 5 B8 L0 Sl
ssle J:.ALT 6‘;’ c&)}jl.ws LSLQJJL@.W.A J‘ T j.t"’
[Y] b}.&dn oalaial LS)L""J&[S :\.:jj‘
R SUL mle Sl eslal 4 053355, ey
ol s oslS lallews ohsh (oo
wt\.ﬂ L;Lax_lljé & L;’Llw’ 6‘;.’ Olg= J..w‘]va
RO NSO P B P T FIC
dﬁﬁd@\ cl.w )‘ Waas, ZJ:...K QM
‘(ST J:.O kJL:.H cLA O 0° sl el u-:“:"}i b
BE b CM».A\ U‘iJ“:":":" cr,\g oS a}i)‘t{ WWOHe WS
‘f“\f oS 3l el s A 53 apls Ol 5 Lo
4d)bJpL§ N .,\A_{b.e kﬁ‘jsdﬂ.)&ﬂ E) w}:ebjiwf
23538 Al 4 55 01 BT L O3S AL
a3 VA B Ve o Jgeme jsba bs 5 355
s oerboRYy Slesar (VY)Y
‘JJML).::))LE@M‘\:}L» ¢J~..§als4.k.o.>-)\ 6})_5[..25
IF] 55 amlis Ligm 855 dim 5 3B e U 1,
OV e ablons 3l eddag ladels s
J.:u‘yUaﬁ e~ J.Q‘Sj:.v J\ gg').,\..ie)Li “ g;,a;&,a
(a.k..f oS ‘)\ oMﬂ\.:.@J d‘)fﬂ .Lclsﬂv ..L;J}.:
e 2E 5 e cbesS des b oalis



@ YFY B YYY dorao 51AYAY Ll &F oyled &5 09 oyl (b mlio dloxe cogn (sl 03)5),8 o K> @ i

Q&A\ A Or oslw LJ'L})&':)‘ a}Lﬂ.L.u‘Ls.LGlS
Jﬁgwbvﬁsﬁ)baMJﬁjjsJ}Gﬂv)‘cJW|
OUI 5l ise el gl 4S5l XS o5

A bl 5 sty S8 A 5 5L s 5

la gy 9 5l

adsl sl g0
p S S gl Sl sz cpl L 2o se S B
b 5 (30slS BUSL 4 5 4 7S Ol g 3
il (S Aty el ST Kl
S A Jie LB 5 g mls s psle o5 S
dsb 4 sldad 4 baile aaly 5 S, golulas
o L SIS s = olS s 35 e sl ¥ G Y
A Gl (Saatly glaans 5o 5 byl
B8 et g
sbeed 121 3) 'CMP c g, Sl Gais ol o
40 sles 53 e S 55 Sl ealizal b (S
Al el aids £ Sy Ol s ol S ol A s
) A3 V08 Y O NaOH ltie les
Shesy o gln s eslinal (8 i 055 sl
Jolas oS ) Coty s s 5 S 65 S V0
=W s pH (ow o OLL 51 ey eslazal Vi A
SaS 4 O gl 28 a5 b ol oy e 80L 3L
WSy s Sl e AE (9SSl SIS
oslizad b B8l e (GUI 5lalin) il 2Vl
b S e AL KL

32 S8 el S gl A e OLL s
o33ly Sly3 (e Yoo 508 L;La'c\)y sl L
li- (Accept) J 53 LB 228 e U 5l (Reject)
G s eessls epm 16 S 65 oile 3L ly3 s
Jsd BB A st w3 Voo S sy 2 oile B
S ezt Jsd LB o33l 5 en5ls g seres Sl A
VI RUNVEYERS Rt [P Lo LS

1. Chemi-Mechanical Pulping

eherdans L s gbaal )8 5o CMSis oyl
[1] 5,5 ol

Ll LoeS wmlys (084) obKes 5 e
S Sl s a3l e ol
s b At ek b S e Ol e eSS
V] 55 i T b 1S sladal i sl

Lol aul 3 56 089)) b s bl
p LS oS 5l IS et ol 55 2 1 2f L
o3 2l b b olal Gl s S )
s ol ey lals s (AT lie S
bl Olad i Ok b Dby b oslane O
2Ll LS s ol BB ol s
S e ol 5l e el an
Sy dslae dwsol gl Sy b sdelose
55 oS S et B iy Dlpe K2 S b
[V] clls 8,5 cwglin Jolsdl o

el sz (T0)) DL 5 JoSooy
Sl placd BB e W5 Gl paS o8
CL?LS\JM Ll Gl s Ll cale ¢l il
Coslize SlaiS 5 Ol e & L3 S Ol s Lkl
ety 1y S ol 5 SO lard IS e
B el 3wl XS 5 olels
dogs b oS 5 AT s 8w s mY 5 K g
doys e rJ;f oS 5l SOl plad 1218
Slodals I LS S (gle S 5,18 51 AelS et
eilbe 53 Ot e B AL ol s slas
CokS S e Sl oS Sl sl | el
S ol Gle KS (gl she

s Sl ol PN Gl gladle s
adgl slee 3l giledels s s L;LAW @
Slaia, 3l esliul 5 a8 S e g3 P 5 S
Loeorlnly ol 4l Coanl oy Jame L S50
%:JfalSJrMJL:; Ol gl s ST cl.;a 5 gaS 4y dx g
W5 Glp i b Sk 55 Al b Ol psay



3 S ol Sl o JES e 5l oolisiel s

g

GRSkl LU bl s by s Sl Jall s 52

SENb| ) p 9 Jubos

Ojﬂ)T L}'AL’M‘ Bs QJAICA..»'JA.: cv‘b.’ LEJLGT Hz“ 3
glie 5 Bolas blS glaz b B s L) e
A el SOl gy el e Sl

LS e g S5 25!

Slod 3l bt LIS e oy s Jgeme ke
Los ol 53 358 so eslinad 3l S il & 55 YVO 550~
O e 4 ameD 53 5 el 5l LS Co Sy dlaies
oslial cgalasil Bld 5l el ply ol 5L 6 5018
crl 53 el i 5 S S e 3 O )
et by A eslanad o S ol & 5590 (glas Sl oy
L oS oot A (s s S 5508 B 20 Ol 50
(soslie gla S5y s o3l 5l abie sla Sy
3 B Ol it b g latony il 553 A5
sl ol AN ) Jgdr 5 C5y Ol

L S5 omd 5 st BIS el

b L S5y e 5 slecas B cxl
rl;;}l 2D T 't QAU&J sla fendl) s
s e A-sp TYEA o8 e VL s S
Ll§ cxle et-om TYYY dels . Jly,
—om TV (el &L O350 N=sp TY0 3lucous
4 Cwglieo crb—om V8 T :0ie )l 4 Cuglie 0 A
Teag : niS & Cwylie ¢oY—om TEY :0US 5
MA RCT: T 44-om A*4 CMT : T ¢ +1-om
[474V-cm

bf.\&felf}\éf&q_&w.kblsﬂvwsjs

"(OCC) 8450 dels s
US55 4 ek WS 5l CMP RSt
Yo+ 550> L}JUJ :\.7.-)3 G oJ.&u.Z.iYL: 9 AM&'YQ
£e X0 Olsme & CMP 12 et .43 o3lized OCC
9 AL .]o)lza OCC J&[SW L’ Loy A» E) e
e e ST AL 05 LB Sl
Gb slecis LS eslie gl S5y do ale

OXS ol 1 Silom o2 beownid JEW pod gy 30 9 0050 (Slo LY Joua
(a8ads £+ :lo; 1,5 ilw 4> yd 40 :lod ol byl yul)

SUl gilulaz 3l ax sl

ey 3l o (S

EUSEE ST s N (NaOH) o LI3
@ od3bL
(ml CSF) (1) 00 B yuso Js 033y o ) . odilo 8L pH (7)
Jod ) .
()

ya. AT OA ¥ g YY/Y OIAND VY )

Yoo YIYY INZAS APAN OY/IVO ZYIY /ey VP \'Y

YvYy YIVY IATARA \Vid OYIAD #YIY ARIAR \Y/Y - V¥

YA AAR OAY Y/f INNA a4 VYV VYIVO \#

ol o3 g eslad oy sl 65 Sk Ol sl
QHQLA)_}(AS&L;-Q))LSLMJJM)J\-\U

s Ve 3l S gl g Sl g L
Ol oy Oleg 0330l S o peo 53 31 5 Blo
Gl g ool oy 8 rled\ s adgl b

1. Technical Association of Pulp and Paper Industry (Tappi)
2. Old Corrugated Container



@

S oslaiul j,.;)g;.m.& W BE) ﬂ.f«*:“gf g_)Y )‘
e 03 rlply S S e e & 35
C:L:: sl ('..:ﬁ\j} Cowd (65005 o3k 4 smo

GdelS e 31 s sl LAl g glands b
o= Ul sl gj ol ad e S Oy pody coddas
PLY S o J.«.i‘}ﬁ BL) LAM}; U‘i\ ujﬁ (Ll

25 0lS 1 SilSian ot biowd SEWS ppoi ogliie SS9 .Y Josa
(a8ads £+ 1 lo; 1,5 ilw 2 )d 40 :lod (ol Lyl yul)

ml CSF @‘5} 2?)&

G Ceoglio Lol | s . L
4 Ceogli Al Ceolsd ab ol . q L3
eyl & 3 Q2 3o 399 oluxs BIN (NaOH)
LS 5 kg/m pm g/m . . )
mN.m"/g oY PFI o=y (1)
N.m/g
NZIN £10) ff- VEP) 7¥Iv Y7o Vooo va-. ).
OA ZINF v VEY/0 AT YV Vooo Yoo VY
Feoled \AR! Ty VA #YIv YAY Veoo YvYy \f
OFIY 7IaY fAQ \YA/D #YIY YTy 7. YA \#

<S5 53 RCMP) LS s il 2 Jo Yoo
(OCC) wgS sl XS 5,8 5l Bk A28 et L
WS aslie sla Sy ¢ Seill mls A4S esliza
Rl S5 3w e e ST RL Oas Ll
el ool O Y (sl K2 3 LadelS et

5 FebS S o8 S Jsb Sl 4 s L
5 SOl plans S e GUIL 515 e glis
2l (el OCC GUI 1 Scins puS olS
1S e 4 RCMP L CMP 1l s 05555 i
S 53l S Oade b 4 cuslis exls OCC
ol hals S s g

lie sl 36 (ANOVA) by 3T
1 e 4 RCMP L CMP JelS as Cilisis
el sl 030y QLS Y J s 55 OCC

L CMP 3l st Cilises pslie 03530 b
4 Cwslie jetli  OCC S s o RCMP
D3 pme Aoy 40 (bl slazel mhaw 53 Ok
58 3 e 05,8 aw 53 S ocpl s Al
Edadr 3 baowslie glaSlke SOl (gdues S

ol a.,\,cT

5 ediobal el jes eslie b S
RGN PR WPTE) P SRS PRE
TSR N C R KPR i PR W
S oSS ot aslie s S rbsla S5
Sl S50 2 W 5lie 36 a8 das e 0L eSS )
LS Hls e Ap ;344 Lg)Lalst\Ch“)n.,\,iw)ﬂ
slezel cla,wﬁ Sl Al ails 5 ol 50 kas
ALl pae Lo ;340 ()bl

p kS oS (Sl g loard A o 31 03l
S 5l S S b S 5 s

Sl olS 1 Sl plo s JES ot Sloslin
LS et b o S CbB L5 S S e o 05
03 s S (5lo ST (slac IS 3L ) ol
ot GBS I 55 5 bk Al 5 s ol JU-
3Lzl LOCC 4 p o o ctiS (5le S5 2518 51 bt
Ll oS QA jrast (BLD 50 4 a5 Lo
e 3l S Kl | OCC A8lS et 3l i
53 4 rxf oS SOl sl Jol8 s o slate
LU gl 5l e 5 4s g CMP o) 50
sed= Gl 4y U oedd 2NL CMP Jels



D P..\Lf oS u.i.::&a:u.)w ks ).:.o.> )] oo ldwl )

(mN.mz/g) i o)y 4y Coglie s Ll

A
[
— - - CMP
;
Y ¥ i< A \

RCMP (, CMP 3£l5 puos sy

9 (CMP) (SilSom sl J£5 o a5 il

Y OsG

31 (RCMP) sad iU (Seilom osliond 3£18 ppoi
DL 4gS (510 RS 17,5 IS pued L puiS oS

& .-.sde‘;;wslj‘o

(KPa.m%/g) yosS 5 & cuosliia (asls

i

—&— RCMP
——CMP

T
Y. f. I Ae [P

RCMP 4 CMP & yod wuoyo

5 (CMP) (SyilSas pbond J6 s oS 5 il £ UK
51 (RCMP) ous i ¥l SoilSom ot o 3EW paod

JEERCT 1 aigS 1o 58 155,15 JE ol b oS olS

2

(MN.M/G) (s 0yl & cunglito 5L

RCMP 4, CMP 3£l puos oy

3 (CMP) (Sl lonsd L6 e 5 G 9 UK
51 (RCMP) 0.5 LWl Soilom oslhomss 61 paod
oAbl digS 10,8 (5 1 AE ped b puiS oS
O, 4 Caoglio
¥
\/IY
E wr
)
= N
Q
= \\-/
+/A {——RCMP
—8— CMP
.18 :
Y. [ IR A+ Yoo
RCMP , CMP 3405 pns sy

3218 prod o (CMP) (Silslan ool SN puod o 5 3 ¥ U5
U o ol 51 (RCMP) aud yi ¥l Silso = (o3buoeis

68 5 e Caoglio L 14 Io S (55 LS s

Yo

Yy.

A

/

=
=
e
—0—RCMP
—=—CMP
Yoo ;
Y.

.

RCMP L, CMP &5 pos vy

IR Ae Yoo

(ROMP)asab 522Vl S sl 215 o (CMP) 1SS el SE1S oo a3 5.0 505
JECMT yoapS (610,58 (045,15 ALl ppod L 05015



s

TEY B YYY doan SlAYAY Ll oF ojless &5 090 ¢yl ] (i mlio dloes cogn (slb 039l )3 9 JSKin 4y s

OCC 215 ot 4 CMP L RCMP 815 yuos 399381 yuils (ANOVA) el g 50U1.¥ Jgin
(@20 S0 2 05 V¥ 1jluocomwd 26 S0 (y39)

C.b.w _ a’.).b
) F Olay yo (1Sbeo - Ola yo & oo
&ilosxo sol3!
NN Y/EYA YIAYA A YY/EYY Bog,S e
AT YA Y.a8y oy, J5ls & Cwglio asld
Y¢& AAVIING Js RIS
e OY/VO- TE./-FY A YVY /YR Wog,S iy
#l10+A YA VYV FY Wog,5 J5ls & Cwoglio Ll
Y YAYY/TAQ Js S
NA V/-AY SIYYY A VIYEA Wog )5 oyt
Yy YA ZS Bog S (516
2977 S RCT
s DIFYY Js
e TY/E-Y ¥VA£/AVA A YOOVA/IAYY Wog,S ¢y
A/SFY VA VYV 5 (2
og )5 =1 CMT
i YYYOV/AYY Js
e VEIOES VIO A \Y/Yas Wog,S ¢y
SN 1% YIAVS bog,5 Jols & Swoglio ozl
Yo VOIYYY Js OoS g
AL ol S )3 513E glacuoglio (Lo 1Sl (STI> (6409 ,5.€ Jous
4 gl a5l 4 gl (a5l AL yuod S
CMT RCT es & Caoglito a5l ol
REVSY .. RIS
™) (kN/m) . (N.m/g) s ) occ CcMP RCMP
(kPa.m"/g) (mN.m"/g)

yyyed VIEO TIANC s5/558 /s - \eo
yeged VoY N AN AIY® Yo - Yo
Y¥a/5° Vax /. q° INZL D 9/FA - - -
YYY/S VIOA Yio-? fy/es® /sAb Yo - Yo
Wl V/oY Y/vo® £/20° q/ay° \e- -

YYa© VYA Y/ q® SE10ve v/¥a? Yoo -
Yot \VYY YIYA? [AYAR N AY® Yo Yo -
VAV < IAY Y2 8+ /45° /s €0 - - -

VEA -4 Y¥? £5/FE0 q/v1° Yo Yo -

sl ot VL B 5l i Los Y0+ 15 a5 aniF olS 5 o 33l (Silfa sl JELS 50 RCMP
SUS 5 It ) e YA+ s, Ay b aaiS ol 51 0 sl Slsia olions JEIS 05 CMP
4 lo, XS I8 5l il AL eas OCC



e P ol Sl ssbiand LS prad 3l o0lizal Lpus)ys

&

03 ekibe 3L Sl ol e S sy 5e il
oS S U5 Ay )0 Jolae sl sy zb
1o O yne b das e olis a5 s Lgﬁfa)'\.,\j\
el BB et Ol o s LS 5508 sy
PFI VU Loy B, pl 55 Mg
SOl Slas dmus saa Vever 5l e s s (VL
Y0 4 olsbS sylubal 2d e VA &gl Sl
A2 psls .2l ials LIsblS sylulnd ) L
xS e p SAS £E0 sE BV B s
Cwglie ol 5 Olde )l 4 Cwslie ozl
0/e N.m/g 5 /o) mN.m' [Ig s ja [2iS
W L;J:fo)'\.le

ookt VL S g 4 el s ol
PO S A e LSS s e VL
Olgea 013 2,8 LLs,l il (OCC) agS (glo XS
sl oslizsl OCC 1ol et 31 ioe o3l
Sl glad B8 o a8 sl Ol Cul.b NG
Skl 2] e Y0 Sl A s b oS oS oS
FSE 5 s Ol oty s 2V LS
SESC 8 05 e Lsm JSES D00 5
Gl cpder Qv das 53 55l | OCC Aels e
LB Ay Gl gl g s ey 2
el [V d] <38 planil a8 oS 51 (gle S8
23 Gk G (Vo)) Oes 5 Lo sSocay
5 Bi-Vis diyl 3 51 eslinal L esls plnil ey ol
L, rxf o8 ;1 Wlasl ¢ NaOH ws 5 VA
ol reslie gl Sy [A] S 4 plecdass
OAS 7 Caglie Dol Job lols B e
oW+ o4 RCT 5 CMT (siio, 4 s slio
5 AN ¥/0 mN.m" Ig &/¢1 g/kPam’ « 2
Sl 0l (5, Se5l0 £/) KN/m

L RCMP L CMP 1k, oS5 b
s A b e Aoy 44 bl slazel cEAu 33
(E Jd) a5 5l 3 lme o3 S 2 53 b Sle
s gme 0T 31 LS RCT 468 e oS 5 50
LS CMT el s oS5 35U Jy o
Dls pme Ao 44 Sl slazel Ck“‘ 53 ol
J""‘ﬁ;)‘)’; ‘UK‘J}- c)/,f‘)\@}; e Lbu,:iJLf‘)M
Coslin Latli Al e oS 5 56 (8 05us)
Ao 44 gobl slazsl g 03 B LuS 5w
Sb Sl el e ol D55 )ls5, cleas RCMP
(opl oo (¢ Jsax) 35 OCC 5 CMP el s
e 4 oodd VL RCMP JelS s 055
ails cJ....SC_,.ij.EJ U':"b Ju‘j:Lfa J&Lsﬂv U'l‘ 9
CA.A}LEA u.m-u 6Lkw.<.vl.:a ‘J&"J 6@4}; .LS:L:
£ dsdr 53 LAl et S 5 51 LB A4S 5w
.w‘ouoé\b&w

S S don
9 oJLw Lf";'j) L J\.Gtsﬂ.v- g:,;-L..u R L)'l\ DL
N W e Y- I P Gy PR W v 3
)W\L}JMMDDJ‘)JSMODW‘
.JJS oslaial L;J}'oJLw Q‘JCPJ )‘ Q\}SL;G 9 G
o;@\éﬂﬁuwjjgjlmw‘ajﬁkoq
ke i 4 S Vb oy Ol Jlesl 5 5 S
.L,o)b\' 44.5.:5.351' &;}Hdlﬁ) JLQ.Q‘LCA.%L& Cewd
@aéusslﬁd:;uizﬁ%)w,\mw}).@
LS‘J"‘\S(".’.“\'C'“’) M)JVY/V Qogﬂ.,\a.,o:)l;cu



@ TFY B YYY dorao S1ATAY Ll &F oyled &5 09 oyl (sl mlio dloxe cog (sl 03)5),8 o K> @ i

References

[1]. Atchison, J. (1998). Update on global use of non-wood plant fibers and some prospects of their
greater use in the United States. Proceeding of the North American Non-Wood Fiber Symposium,
Tappi Press, Altanta, GA. USA, pp. 26-39.

[2]. Cappelleti, G., and Marzetti, A. (1991). Steam Explosion Pulping of Wheat Straw, Steam
Explosion Techniques; Fundamental on Industrial Application. Focher, B., Marzetti, A. (eds).
Philadelphia, PA. USA.

[3]. Lathrop, E.C. (1971). Agricultural residue pulps comparison with typical wood pulp. Paper
Trade Journal, 124 (13): 49-55.

[4]. Raja, A., and Irmak, Y. (1993). Optimizing alkaline pulping of wheat straw to produce
corrugating medium. Tappi Journal, 76 (1): 145-151.

[5]. McKean, W.T., and Jacobs, R.S. (1997). Wheat straw as a paper fiber source: Clean Washington
Center and Domtar Inc. 47p.

[6] Jeyasingan, J.T. (1991). Mill experience in the application of nonwood fiber for paper making.
Nonwood Plant Fiber Pulping, No. 20, pp. 7-19.

[7]. Ali, S.H., Asghar, S.M., and Shabbir, A.V. (1991). Neutral sulfite pulping of wheat straw. In
Proceeding of the TAPPI Pulping Conference Tappi Press, Atlanta GA. USA, pp.51-56.

[8]. Petit-Conil, M., Brochier, B., Labalettee, F., and Combette, P. (2001). Potential of wheat straw to
produce chemimechanical pulps suitable to corrugating papers manufacture. Tappi 2001 Pulping
Conference. Seattle, WA. USA. 11p.

[9]. Technical Association of Pulp and Paper Industry. (2009). Standard Test Methods. Tappi Press,
Atlanta, GA. USA.



Volume 66 No.2, Summer 2013 @

Investigation on the Utilization of Chemi-Mechanical Pulp
from Wheat Straw for Fluting Paper Production

+% Ahmad Jahan Latibari‘; Prof., Wood and Paper Science and Technology, Karaj Branch,
Islamic Azad University, Karaj, Iran

#» Ajang Tajdini; Associate Prof., Wood and Paper Science and Technology, Karaj Branch,
Islamic Azad University, Karaj, [ran

% Seyed JJavad Sepedehdam; Assistant Prof., Wood and Paper Science and Technology,
Karaj Branch, Islamic Azad University, Karaj, Iran

+% Mohammad Ali Hossein; M.Sc., Wood and Paper Science and Technology, Karaj Branch,
Islamic Azad University, Karaj, Iran

#» Reza Hosseinpour; Ph.D. Candidate, Wood and Paper Science and Technology, Science
and Research Branch, Islamic Azad University, Tehran

% Mohammad Gaza; M.Sc., Wood and Paper Science and Technology, Karaj Branch,
Islamic Azad University, Karaj, Iran

=
[0
o
[¢’]
e
<
(¢
=
N
G
>
i)
&
U
N
@]
[y
N

€103-"IBJ\- 1T :pa1doadoy

ABSTRACT

Development of wheat straw chemi-mechanical pulping to produce pulp which can partially
substitute OCC pulp and suitable for small scale implementation was investigated. Four levels
(10, 12, 14 and 16% based on oven dry weight of straw) of NaOH at pulping time of 40
minutes and 95°C pulping temperature were used. After digester yield varied between 64.6
and 72.7% and the total yield after defibration was measured as 55.45% and 58.3%. Unrefined
pulp freeness varied between 708 and 765 ml CSF. Pulps were refined to about 350 ml CSF in
a PFI mill and then hand sheets were made for strength evaluation. The apparent density of the
hand sheets varied between 437and 488 kg/m3, tear index between 6.51 and 7.11 mN.m2/g,
and tensile index between 29.2 and 30.8 N.m/g. Statistically significant difference at 99%
level was not observed between the strength values of the pulps. Wheat straw pulp produced
applying 10% NaOH, 40 minutes pulping time at 95°C was used as the substitute pulp for Old
Corrugated Container pulp. The characteristics of the pulp refined to 365 ml CSF was superior
to OCC pulp which indicates that it can be used as reinforcing pulp for OCC.

Keywords: chemi-mechanical pulp, fluting paper, wheat straw, yield, strength properties.

* Corresponding author: Phone: +989121028126
E-mail: latibari.aj@gmail.com



o Journal Of Forest And Wood Products

Effects of Pre-Extraction of Hemicelluloses on the Pulping
and Papermaking Properties of Bagasse

% Ali Abyaz'; M.Sc., Faculty of Natural Resources, University of Tehran, Karaj,
I.R.Iran

% Yahya Hamzeh; Associate Professor, Faculty of Natural Resources, University of
Tehran, Karaj, I.R.Iran

# Ali Abdolkahni; Assistant Professor, Faculty of Natural Resources, University of
Tehran, Karaj, I.R.Iran

«» Sahab Hedjazi; Assistant Professor, Faculty of Natural Resources, University of
Tehran, Karaj, I.R.Iran

=
(9]
o
0]
Lkl
<
)
5
(@)}
4
)
s
1
N
o
-
N

ABSTRACT

Biomass pretreatment plays a crucial role in a lignocelluloses feedstock-based biorefinery for
processing of three major output streams (cellulose, hemicelluloses and lignin) into chemicals
and biofuels. Biomass pretreatment includes processing of lignocellulosic material under
aqueous, dilute acid or alkaline media to obtain a cellulosic fraction, which in then produce
added-value products. In this study, the effect of pre-extraction on alkaline pulping (soda)
and papermaking properties of Bagasse was investigated. Samples of sugar cane bagasse
were hydrolysed by auto hydrolysis with hot-water. Results showed that pre-extraction
optimum conditions were 30 min, 1350C and 10 min 1700C, resulted in extraction yield and
holocellulose removal of 86% and 11%, respectively. Also, the pulping optimum conditions
were alkali charge 17%, 165 OC for 1h. The results indicated that for unbleachable pulp
production the pulping yield from the extracted bagasse is higher than the unextracted bagasse
but the bleached pulp from unextracted bagasse have higher yield compared to the extracted
bagasse. Pulp strength properties such as the tensile index and the burst index were found to be
lower when pre-extraction was applied.

Keywords: bagasse, biorefinery, hemicelluloses, pre-extraction, soda pulping.
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ABSTRACT

The main objective of this work was to study the effects of nanoclay (NC), microcrystalline
cellulose (MCC), and coupling agent (MAPP) on the mechanical and thermal properties. The
results showed that mechanical properties of the composites made with MCC were significantly
superior to those of unfilled. Addition of MAPP could enhance the mechanical and thermal
properties of the blends, due to the improvement of interface bond between the filler and
matrix. The significant improvements in tensile properties of the blends composites made with
MAPP and NC were further supported by SEM micrographs. The thermo gravimetric analysis
indicated that the addition of 5 wt.% MAPP and 3 wt.% NC remarkably increased the thermal
stability of the blends compared to the pure PP. It is to be noted that MCC could not improve
the thermal stability.

Keywords: composite, mechanical properties, microcrystalline cellulose, nanoclay, thermal

properties.

* Corresponding author: Phone: +989126766416
E-mail: nour@rifr-ac.ir



0 Journal Of Forest And Wood Products

The Effect of Adhesive Types and Dovetail Fitting Height on Stress
Carrying Capacity of Miter Frame Corner Joints Constructed
of Particleboard and Medium Density Fiberboard (MDF )

«» Sadegh Maleki’; PhD student, Faculty of Natural Resources, Tarbiat Modarres
University, I.R. Iran

% Mosayeb Dalvand; PhD student, Faculty of Natural Resources, University of Tehran,
I. R. Iran

% Akbar Rostampour Haftkhani; PhD student, Faculty of Natural Resources, University
of Tehran, I. R. Iran

% Mehdi Faezipour; Professor, Faculty of Agricultural, University of Tehran, I. R. Iran

=
[0
(e
(¢}
—
<
[
=
w
1
92]
(¢}
=
U
N
o
jury
[y

ABSTRACT

This study was conducted to evaluate stress carrying capacity of miter corner joints fabricated
with dovetail fitting in frames made with particleboard and medium density fiber board
(MDF) under diagonal tension loading. In this study, tests were carried out to determine
the effects of dovetail fitting height (9 and 14 mm), and adhesive types (polyvinyl acetate
(PVAs), cyanoacrylate (CA) on stress carrying capacity of dovetail joints under diagonal
tension loading, and the joints without adhesive were compared. The results indicate that stress
carrying capacity has increased, with the increase of high dovetail. The stress carrying capacity
of joints constructed with CA adhesive was higher than that of those constructed with PVAs
and without adhesive. Furthermore, the stress carrying capacity joints constructed with MDF
was higher than that of those of particleboard. The lowest ultimate stress carrying capacities
(2.61Mpa) were obtained at 9 mm high dovetail of dovetail joints made of particleboard and
without adhesive. Highest bending moment resistance (8.61Mpa) was observed at 14 mm high
dovetail with CA adhesive in medium density fiberboard.

Keywords: dovetail fitting, MDF, particleboard, stress carrying capacity.
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ABSTRACT

In this study, the effect of nano-SiO2 in four levels of 0, 1, 2, and 3 percent (weight of cement)
and the type of lignocellulosic materials on physical and mechanical properties of wood-
cement boards manufactured by old corrugated container (OCC) and rice husk have been
investigated. Totally 8 treatments were taken that each one had three repetitions. Samples
were provided according to DIN EN 634 and physical and mechanical properties, including
modulus of rupture, modulus of elasticity, shear strength parallel to surface, hardness, water
absorption and thickness swelling after 2 & 24 hours immersion in water, have been measured.
The Results indicated that in case of using nano-SiO2, OCC-cement boards incorporating
1 percent and rice husk-cement boards incorporating 2 percent nano-SiO2 had the highest
bending strength and modulus of elasticity. Shear strength parallel to surface and hardness
were further in boards incorporating 2 percent nano-SiO2. Also, using rice husk in board
manufacturing has decreased the water absorption compared to OCC.

Keywords: cement, nano-SiO2, OCC, physical and mechanical properties, rice husk.
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ABSTRACT

Nowadays, regression analysis is a common method to estimate trees stem volume. Althought
trees trunk volume can be estimated with a certain accuracy, however there are many constraints
such as normality of variables and homogeneity of errors variance, when foresters use this
method. In this study, Artificial Neural Networks (ANN) as a subset of the technology of
Artificial Intelligence (Al), was used as a new method to estimate the volume trunk. For this
purpose, 101 trees were selected. Marked trees were located in Research and Educational
Forest of Tarbiat Modarres University (REFTMU). DBH, diameter at stump height, end
diameter trunk, trunk height and total tree height were mesuared with high accuracy during tree
marking. Two neural network models, multi-layer perceptron (MLP) and radial basis function
(RBF), were developed to estimate trunk volume. The results showed that with increasing the
number of variables, that have more correlation with trunk volume,correlation coefficient of
neural networks increased from 0.80 to .95. Also the RBF neural network was more accuracte
in trunk volume estimation than to MLP neural network. Comparing evaluation criteria for
ANN with stepwise regression showed that MLP and RBF neural networks had RMSE value
1.18 and 1.05, respectively while the RMSE value of regression was 2.57. Also the regression
correlation coefficient is less in compared with two models neural network.

Keywords: artificial intelligence, forest harvesting, forest management, multi-layer perceptron,

radial basis function, regression, trees trunk volume.
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ABSTRACT

Drumstick (Moringa peregrina (Forssk). Fiori) is one of the valuable tropical forest tree
species. It is endangered since long time ago, due to its particular characteristics, extensive
seed harvesting and weak regeneration. This research was conducted in order to investigate the
effects of several culturing media on micropropagation of three plant populations of the species
and their interaction effects. Immature seeds collected from Chanf, Benet and Kenshki located
in Sistan and Baluchestan province, Iran, were used to perform the study. Buds of germinated
seeds were aseptically grown on eight combinations of two basic culture media, MS and half-
MS and various concentrations of BA and 2iP hormones. Several characteristics were recorded
on the produced plantlets. The plantlets rooted on two successive rooting media and planted
on a mixture of pit and vermiculite. A few samples of the studied plant populations showed
strong regenerative callus induction. Analysis of variance revealed significant differences
between the studied populations on number of branches, active bud numbers, callus volume,
and length of the longest branches on the plantlets. Moreover, a significant difference at one
percent of probability was observed between the studied growing media based on the majority
of the studied characteristics. It seems the reduction of the concentration of macronutrients
of growing medium would lead to significant increment of shoot production on the species.
Regarding the different origins of the studied plant samples, the effect of different genotypes
on callus induction was clearly observed.

Keywords: callus, drumstick, interaction, plant population, tissue culture.
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ABSTRACT

To study the frequency distribution of the data for the height of trees in uneven-aged stands
in Gorazbon forest and its modeling, some statistical distribution were used. The utilized data
belong to 196 trees (Fagus orientalis, Betulus carpinus, Quercus castaneifolia, Alnus subcordata,
Acer velutinum etc.) that were extracted from the data related to the forest management plan
of Gorazbon district located at Khyroud forest. The range of the trees’ height measured was
between 5 and 51 meters which is an indication of height variable in the northern forests. After
initial calculations, four distributions Weibull, Gamma, Normal and Lognormal for frequency
distribution modeling of height variable were selected and related pertinent calculation were
done. The results of Anderson-Darling test and P-P plot showed that lognormal distribution is
not an appropriate model for frequency distribution modeling of trees” height. Among the other
three distributions, Weibull, Gamma and Normal are respectively more suitable.

Keywords: gamma distribution, height of trees, modeling of frequency distribution, uneven-

aged stands, Weibull distribution.

* Corresponding author: Phone: +989123861873
E-mail: khmalizadeh@ut.ac.ir



Volume 66 No.2, Summer 2013 0

=
@
o
@
—-
<
[0
£
[
1
z
]
=
U
N
=}
[y
o

Co-effects of Fusarium Root Rot and Water Stress on Some of
the Morphophysiological Features of Christ Thorn's Seedlings

«» Ehsan Abdi*; Assistant Professor, Department of Forestry, University of Tehran. Karaj,
LR. Iran

#» Mostafa Moghadamirad; M.S of Forest Engineering, Faculty of Natural Resources,
University of Tehran, Karaj, [.R. Iran

#» Saeed Rahbari Sisakht; M.S of Forest Engineering, Faculty of Natural Resources,
University of Tehran, Karaj, L.R. Iran

% Baris Majnounian; Professor, Department of Forestry, University of Tehran. Karaj, LR. Iran

#» Fatemeh Mousavi; M.S of Forest Engineering, Faculty of Natural Resources,
University of Tehran, Karaj, [.R. Iran

ABSTRACT

Forest roads are known as the most important factor of sediment production in forest
ecosystems. Because of the importance of this issue, several models developed based on
empirical relationships to estimate sediment yield. In this study, the amount of annual sediment
yield derived from a forest road network was estimated as tons per year using CULSED model
in ArcGIS. Base spatial layers such as: topography, stream, roads, and culverts were used in
this model. Additional data such as the bed rock, vegetation, average precipitation, road age,
the amount of traffic, road surface and road gradient were used in the model. First, digital
databases were developed and the model was run. Then places with high rates of sediment
yield were specified and some culverts were designed in appropriate places to decrease the
amount of sediment production. The results showed that the amount of sediment with regards to
existing 38 culverts was 13.2 tons per year. Adding 16 proposed culverts in the areas with high
sediment production resulted in 36% decrease in sediment yield. So, given the importance of
reducing sedimentation from roads in the forest, this tool can be used before road construction
to find optimal number and location of culverts by engineers. However, due to lack of available
data and a native model, some uncertainty will be encountered that should be considered.

Keywords: culvert, CULSED, forest road network, sediment, stream.
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ABSTRACT

In this study seed germination problem of this genus regarding different various methods were
tested. Pretreatments were conducted using giberlic acid, KNO3 & Sulfuric acid. Three endemic
species including Crataegus babakhanloui, C. aminii, and C. persica were studied. To evaluate
the germination responses, experiment were carried out as a completely randomized design
with three replications that each replication contains 30 seeds. Results indicated that the most
effective treatment for C. aminii is KNO3 1% with 38.66% seed germination. Sulfuric acid
treatments (98%, <15) and Sulfuric acid 50% for <15 and <30 minutes had no germination. In
C. babakhanloui, kno3 1% treatment with 44% germination and Sulfuric acid treatments (98%,
<15) with 9.33% germination has the highest and the lowest success respectively in compare
the other treatments. In C. persica KNO3 0.5 % treatment with 49.33% seed germination has
the highest germination rate, in contrary there was no germination in Sulfuric acid treatments
(98%, <30). Despite of better performance of potassium nitrate treatment, it does not seem a
practical method for germination. In this case for mass germination stimulus, sulfuric acid
treatments look more practical.

Keywords: cratacgus aminii, crataegus babakhanloui, crataegus persica, giberlicacid, KNO3,

sulfuric acid treatment.
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