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(Cationic ~ starch, AF¥A9=(5))3}  poly-diallyl dimethyl ammonium chloride
(poly-DADMAC, Sigma aldrich)&  AF&stath.  Sol=24d9 a2 E=
poly-sodium 4-styrene sulfonate (PSS, Sigma aldrich)E A}-&3t5th ALgE &2}
Aafjde] 542 Table 13 #2oh, nEAdsd £ A Aze] AVAEEE =435}
71 918 g Al @2 NaCls AR&3sFith LbL multilayering 21 2] 2 XA £ 9} 2]
W3S W7kstzl flE) -3.31 meqg/gel HstEEE e FFTUAE FHA ) H(F
2RE Eowrol AL&3}9th LbL multilayering A ald HZ 2 A ZzH Folo EWH A}
ol Al FFTuAlete] WEAEE Hrrey] el mHAtel=AR AstARE (A

Table 1. Characteristics of polyelectrolytes

Item Charge density, Molecular weight, g/mol Chemical
meq/g structure
Cationic starch + 1.50 > 100,000 branch
poly-DADMAC + 893 < 100,000 linear
PSS - 4.63 < 70,000 linear
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Aok 2EAEHE T F 20827 vhEA7] AL, v & v EEE aRApds S Al
Azt Sl @5 & o245 A9 5@ 23] AFHSAT 7719 AAH S 1
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< 1 bilayergbx s}, C-starch/PSS % poly-DADMAC/PSS multilayering =718 =2
27} 6 layeret 7 layer7bA ¢ LbL multilayering 2] ® A 25 4|3} 3t}

223 FFSHA WA 2 dee7F B}

C-starch/PSS % poly-DADMAC/PSS® LbL multilayering *]2]&}te] 4| % 6 layer,
7 layer A&, pH 7.3 Z7A FFFWMAE A HAFdv 02% FAstet. J3
o 287 ¥k$-3}9ltl. LbL multilayering # 2] ¥ %] & X &

FuA Fq ¥ B

= gy F

detector, Miitek Co.)& ©]&3}o] st a2+ (Charge demand)& S o2Z4 74 25

A e FPFNA FE g
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FAzuActe] 287 wkg AF AZLFEEA IS o] gate] 100£3 g/m’e WHFSL =
2 Fx3tga 53 48 T8Itk 35 barol A 5E3F Zla F 12009 =gzl
oz Hzxdgdrt. Ax F &% 23C, RH 50%9] &3 z7dAa 2548 8%
EHAOIY AR A AR F2RAE WA Aol A st HA ol mHAbo] =4
g HFo s Foete TAZ TS witel, mAAte]l=Ae] F4E Aolstr] 98
AHE Y A& sFFth A 50 kgf/em, & 5 10 m/mindl A 2HHH S 13 A4
stk

225 ®H Alo]A

ABRAEE BTN BT THAT F H0CE LES WA AT & 15%2 A%
AT £% 0CE FAGT A% TRATEA FRENAS A AsFARG o
029 F9stel EwAlol=Al el FRFWAL & FAHHEZ Stk Rod coater

(GIST Co., Ltd)E o]&3ste] FAHaE <FxA], C-starch/PSS, poly-DADMAC/PSS
A

multilayering %A Yol HHAIo|AS AASULE o] w] ZH $£E+= 70 mm/sec
rode 292 AL&3dt. BHAlol A & dF HdAz7|A 28 3023 ARAAHY. A=

T 2% 23T, RH 50%9] 3235 oA z2Ex]g 3

226 IAdF 2 FsH 54 H7}

ElrephoZ o] &3te] D65 FdolA &35 7}

T2 Hrtetgr) o] w 3 solEYs 9 @y way
AP A mHAteld ol gAY HFH of WP x}g B3] muAlol=
A DAL (pick-up weight)S 3Gl Fstd EHe UyH Ay sz =
Elrophog ©]-§3F31 o1 slo]Ey e} ul A

3.1 FFFHAY WA A 94
Fig. 13} 2& C-starch/PSS %33 poly-DADMAC/PSS %3S 2 LbL multilayering
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T A S nRAdEAd 23 w5 FHelHo] FHetE JHEE 7 layerol A sto]lEY X
b v A3A FrskAT WA EE glolEy 2o HlE FUbE = FHo] AHgton
controlell Hlall 6, 7 layeroll A ¥ &g¥ A sfo]EY 2} np7bA R F 9] 2ol ol
LS wE 7 layerdA 7P =tk mEAEzEHERE C-starch/PSS Z & 0]
poly-DADMAC/PSS Ztell Hlel] 3fo]lEv s 8l MLy o 52 4TS

P osholEvs B Py MARE solEUs R WAE Wk 2 4FL B

70 - 110 30
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Control 6 layer 7 layer Control 6 layer 7 layer

Fig. 1. Effect of LbL multilayering of C-starch and PSS on whiteness (a) and
brightness (b) of paper.
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Fig. 2. Effect of LbL multilayering of poly-DADMAC and PSS on whiteness (a)
and brightness (b) of paper.
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C-starch/PSS 2 poly-DADMAC/PSS Z3t° 2 LbL multilayering *12 #
Haxdfeol FFTHAete] wkg & PCDE Td 4% oo dstat4E 2o

SHEE wE FFFTUAE 0001 N poly-DADMACS 2 A Ash=d &
| 0xeh gt7] wido] d Afie] 02%9 FdFe] HEAF 2T
Z3l 7)o Z=E3 okolgl Fek¥E vl LbL multilayering *12] A] controlel] Hl& & 3=
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Fig. 3. Charge demand of the filtrate after interaction between FWA and pulp

fibers.
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Fig. 4. Pick—up weight of surface sizing agent on paper made from pulp fibers with

LbL multilayering of C-starch/PSS and poly-DADMAC/PSS.
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Fig. 5. Whiteness (a) and brightness (b) of surface sized paper made from pulp
fibers with LbL multilayering of C-starch/PSS and poly-DADMAC/PSS.

A= el LbL multilayering A ¥ FFSuWMAE W 2 xWAe]ASte] LbL
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Aald 23 2% sol=ys 2 MRS} F3¥Uch 53 LbL multilayering A7)

- 128 -



T Aslgel At Foleds @ o SolEUs L WAEsL Y gl Frhssh
LbL multilayeringol o8] BZgfol o e FHEWA Fie] sekgon, LhL

multilayering A] %o]2A nER}ASH A ZA poly-DADMACE.Th+= C-starchg A&

d9e W soleysg WAEs § kot gex ge S£Fe) soeys 2w
52 2@ W, NF FBTuAe FULL 2Q 5 o} AAA FRE AS F AL

> 3o

N

2 ]
Aoz 7igEnt AstAE 2 FFITMAE o]835e] LbL multilayering A& H %
of mwAtelA A, ZF A 2FER ZdF slo]EY 2 W Mol Wyl A
Z3ro

2 LbL multilayering 3+ A% 3o]EY

2o MAE A &3 8 F9eh o) 25 H LbL multilayering A#® AHH7k FA
2 B Afol mel WA W ool oF WMol ¥ = Aow BN A4% 1
PAAed 23 Ao Bty 4Ae B ANAL 5+ 9 Ao JgHr)

A} A

Fapelr)&)e] AYon S AH@HAT A
S ol FaE A< (No. R0O1-2007-000-10791-0).

e
re
-
rir
D
o
(=]
Ne)
rL
!
o
-z
El

1. Huang, X.N., Huang, Y.G., Chai, X.S., Wei, W., Study of Adsorption Kinetics for
Fluorescent Whitening Agent on Fiber Surfaces, Science in China Series B:

Chemistry 51(5):473-478, (2008).

2. Adams, R., Whiter than White - with Optical Brightener & without
UV-Quenchers, Focus on Pigments 2009(8):1-3, (2009).

3. Hunke, B., Roick, T., A New Generation of Fluorescent Whitening Agents for
Paper Coatings, Journal of KTAPPI 37(4):60-66, (2005).

- 129 -



4. Decher, G., hong, J.D., Schmitt, J., Buildup of ultrathin multilayer films by a
self-assmbly process. Il : Consecutively alternating adsorption of anionic and
cationic polyelectrolytes on charged surfaces, Thin solid film 210(1-2):831-835,
(1992).

5. Wagberg, L., Forsberg, S., Johansson, A., Juntti, P., Engineering of fibre surface
properties by application of the polyelectrolyte multilayer concept. Part I
Modification of paper strength, NPPS 28(7):222-228, (2002).

6. Wistrand, I., Lingstrom, R., Wagberg, L., Preparation of electrically conducting
cellulose fibres utilizing polyelectrolyte multilayers of poly(34-ethylenedioxythiophene):
poly(styrene sulphonate) and poly(allyl amine), European Polymer Journal 43(10):
4075-4091, (2007).

- 130 -



