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5- Response surface method (RSM)
6- Central Composite Design

7- Valley beater

8- Labhoratory Flat Screen

9- Dynamic Drainage Jar
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1- Capital and energy intensive section
2- Polyelectrolyte Multilayer
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4- Bilayer



e 0 bangs S (S5 ol B e n

£33 4z, gldesas & N s S5 Jae bl 4 5
Jae asw g Gl roy ol Sl s Jdes S e &)
Sl opmedin G S, OWslae Oypon LOL,
Locs S 15 elimal 555 sai g sLAES ol
Olsiea Jies Sla e ol plae 2y 5l esland
o AJ,.K@ N3 axs 550 2oL, Jae Sl
£33 4z, (ldemas JS dal, Oopon 2L Ja
Sl sz ol Qs Y el 4y, Sl RYWES))
.(Balasubramanian et al., 2008)

i ) o2l Uy a8 (655 0 55 ol o pls
5 SR CRSWY PRV S - TS W P A
Joce ((ae s 40 slaxel chw 23 ol o ol pme e
e oy ol o ) el W L g
Lakshminarayanan & Balasubramanian et al., )
S5 0503 3 258 0 o5 it 53 1 (2009
IS slass 5,00 51 .(Cochran Cox, 1962) s s sxlazl
olas s LbL jees) Jatee e 53 ) 5lissse 005
Golwa N aS Y+ (Nx ¥) + K adal, bl (LU
il S S0 55 1SS slas K 5 b ke slass
Jedo pay 520 51 ey sl e Y (Y X Y) 40=1Y
el ooy o ools ey slalles # b (5 S

S a5 e Sl Y & Y Sl U
Sl s o5 el D Y S8 5o 48 shailen
(PPN Lvﬁ eSSy B S s slls sas s

Tl A5 550 53 35 e oy (Sl gl 5 ey
cdean S laacalas 5l aNas sl BU

ol ged gyl sasods anilis bou g u.,\..du.w\!)

Al 5

pS/cm) Tu~3—<~ Sl o, b \b-mu,e.‘éjoy. ol
G, b Ol g SlisaY 3l e s eslizd (RVF/0
Slo 388 Gy s cid oEas ke DDJ
5 522 RO O Ly s oo, &0 ¥ osles il
L s Slasan s ol ol 5l K0T o)lss
ol 53 s S 2 lal sl s e siilas sl anelis
Sl 5 oslS Jlsme oY cin b SlasnY gdss

i ol BU oy, aalis

Slacaws LI ¢ s3]
4l 059 b olecws gladelS LbL s 4 5l
TAPPI T205 SP-95 ikl 5-b o o sie 5 ¢ 5 %+
Golwby e aslilen) Ll o 50 bdsad a0l 4
A2 el S (T=YYE\'C) 5 (RH =0-£YY)
SCAN P-7 5 |l G Lok goi culies 550500
053w Ly (@OM®) JES (6 p b aneils s 5 ol

ol calis 1 (@MY e e 0 S B2 A
ciS sl o o —Seslasl (UM) ey See
— Formation tester o\&ws 31 ssliul L ° o S IS
s 328 o 525 5 TAPPL TS63 Jadl yos ol
el s L&W PPS tester o8 ws 3l ssli ol L
sdiag polar s 5 ,:Se3lul SCAN P-21 fudll sz
MPP- Joce sl 65 s sy 0 58 Sen oz |
LEQ-440i Jiso s, s Sl o sSuns Seo 5 3D-BiO
Sl S 5 b Sl L LBL 2y, 51 SLs) sl

b 8l p sl 5

oo AB s mls (S5 s el 5 e
1) Ly, S w2 sesls 5l eslal | CN\J CL.W

1- De-ionized water

2- Reverse Osmosis (RO)
3- Bichner funnel

4- Wattman

5- Formation
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Abstract

In this study, the effect of using different percentages of Layer-by-Layer (LbL) treated pulp
mixed with refined OCC recycled pulp on paper physical properties was investigated. The LbL
treatments were conducted to build 7 consecutive cationic and anionic starch layers. OCC pulp
was refined for 10, 15 and 20 minutes. The LbL pulp was mixed with either refined OCC pulp
at three levels of 10, 20 and 30 percent. Hand sheets with basis weight of 60 g/m? were prepared
using different mixtures and the physical properties including: thickness, density, roughness and
formation were examined. The results of LbL treatment using AFM micrographs indicated that
the surface of fibers was covered with starch polymer particles. Also, SEM micrographs
confirmed that surface of the fibers covered with starch is rough. Analysis of interactive effect
of independent variables revealed that addition of LbL-treated pulp to the refined recycled pulp
had only significant effect on paper thickness and surface roughness, while variation of refining
time had significant influence on all physical properties. Considering the results of ANOVA
test, the interactive effect of the content of LbL-treated pulp and different refining times on the
paper physical properties using response surface method, it can be expressed that adding 10 %
of LbL-treated pulp to the OCC pulp and applying the refining time of about 18.66 minutes can
be considered as the optimum condition.

Key words: Recycled Fibers, beating, polyelectrolyte multi-layers, cationic and anionic starch,
bending resistance.



