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2. Az 2 OH

DN

1 EANAE

TA BEE g B9 Ag2E Hx (Hw-BKP)E ARE&th A7) dew x4
< 918 10 mM NaCls AREStith nZAT S F2el AHEE el 1Ea=
poly—diallyldimethylammonium chloride (poly-DADMAC, Sigma aldrich), %o]<24
polyacrylamide (C-PAM, Eyang Chemical Co., Korea), %A A& (C-starch, DS 0.08,
Samyang Genex Co., Korea)o] i, So|24 11EX2}+= poly-sodium 4-styrenesulfonate
(PSS, Sigma aldrich), 2°]24 polyacrylamide (A-PAM, Eyang Chemical Co.,

Korea)o| it} o]& A Aol dntzel 52 Table 13 21},

Table 1. Characteristics of polyelectrolytes

Polyelectrolyte Molecular Charge density, Structure
weight, g/mol meq/g
polyDADMAC <100,000 +8.93 Linear
Cationic C-PAM <50,000 +1.51 Linear
C-starch ~ 100,000 +1.50 Branched
Anionic PSS ~70,000 -4.63 L%near
A-PAM ~70,000 -2.26 Linear

22 243wy

(Sweco Co., USA)S ©]&3}o] 400 w4 £}o]o]
AAs T AFsE AGE A6t 1% 571 52 319t} o]o] golL4
%

o
& 5ERF 23] MHE AAEt AR Wl SASAE o]

E4& AA% $, 10 mM
NaCl& o]-&3te] A= ANAEEE 1,000+10 pS/cm 2 24353, 55 1%= 9
F2t}h. Poly-DADMAC® PSSt 0.2%, C-PAM, A-PAM, %ol24 HAEL 05% &
T2 FHsTh

2.2.2 1 ¥AA 3] A 9 multilayering
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%125 pS/em oA A mHe ABHSE FAsAT. GoeleFE A 27 =

g o
ol AEAHAASL PSSE Fol=A %
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o e

= 5wt sbHE § Ady Axv|E ol&sto] 120Te =22 Azt
C %38 TAPPI method T410 om-98, T411
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AAsd. diel nEA gt gRE wrke] dda oole sHeAsaTe
(COD)& #HAMHACH Co)% ol 3tel Z4steich. ot thaupupaelel g 4=
W mAIE A& A

of
How FxAE AxT & EH4HE A
3. 27 4 1&

31 AEE & HdH g9 A& 54

poly-DADMAC/PSS=%¢] -5 Aefe] 5 AF¢ #Alebd 9= LbL multilayering 2|
o] nle] wekelA W S B oy layerd wE AIFL FAeATE (Fig.l_(a)).
< poly-DADMACH PSS7F Aol dHluz HHsta

OSsE2E AHE FASH, dee oA o

oﬁ,j“l

9 W3 IS Hol Ao BE ZdA layering & Fol HE ©] B3 SoleAS
w2tk C-PAM¥} A- PAM—J %‘% T3k C-PAM/PSS th&& 2 fARSE S BHA

BP9 W3t el o FE 3}912‘/}, Fol2d A7 FFE =7 FY AEANATT
A Al FoleAom Wetd S & F vk 5, PSSel vl HdstE =t i
ow YUY FxrF d7) ol nRAEdo] F& A WA FFE PSS F W
-2 inter-penetration %=+ inter—diffusion®] &R HHA A3} FTE oz F
wobAaL 1o whel AEFH S 7E poly-DADMAC/PSS == &
A7 FHF FUbel wEl FolEs FHS Hols o sddth 18y layers
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PDADMAC/ PSS C-PAM / PSS

(a) —e—multilayered fiber recycled fiber (b) —+—multilayered fiber
300 300 - recycled fiber
> >
£ E 200 -
= & 10 F
£ / . 2 £
-z \/ s NN
- o/ V V
a & 200
U L]
N N 300 }» ‘
-400
o 1 2 3 4 5 6 Z 3 v} 1 2 3 4 5 6 7 8
Layer number Layer number
C-starch/ PSS C-PAM / A-PAM
400 400
L 3 (c) =—#=multilayered fiber recycled fiber L 300 (d)  —g=multilayered fiber recycled fiber
E E
T =
= 2
= £
U U
B - B
[ o
© ©
= =
L L
N N

Layer number Layer number

Fig. 1. Zeta potential of fiber with polyelectrolyte multilayer before and after

repulping.
PDADMAC/ PSS C-PAM / PSS
0.4 0.4
.‘; 03 (a) ——multilayered fiber recycled ber .;;: a3 _(b! =—4—multilayered fiber recycled fiber
g o2 £ 02 f
- 01 - 01
E 00 bl LN SN [N\ E 0.0 ‘Ai“A_‘_Ai. AN
g 01 g 01 2
u -02 g 02
& -03 8 03 r
= £
Y 04 SRS ]
0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 8
Layer number Layer number
C-starch / PSS C-PAM / A-PAM
0.4 0.4
g 03 (c) =—s—multilayered fiber ~m~recycled fiber \‘; 03 | (d) —e—multilayered fiber recycled fiber
E 02 g 02 |
5 01 - 01 |
E 00 e & & . o E 0.0 *A—IAIAIA
g 01 g 01 < \/ \/ \/ \
o -02 & 02 r
& 03 § 03
Y 04 Y 04
6 7 8 0 1 2 3 4 5 5 7 8
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Fig. 2. Charge demand of filtrate of fibers with polyelectrolyte multilayer before and

after repulping.
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A7 WolA yeA @AY ol2A4S T AHE dYEA devs dEd o2
sttt

Fig. 13} Fig. 22578 S8 aZaATo] 2254 &2 Aor S ddsd, &
o243 FolA nEAANEe]l A2 T3d SAAE FAHs] AFEFH HolA
U e AdekA fe o glvh webd ol @] TAst=AE H7tst]
e oA AT (COD)E Sttt (Fig. 3). COD =4 Al WA A
Fol oF 30 ppm A= FrI=dol el FAHAMU=H o= fiber WH-2 7HEA
Zed 5 dAmAERes S o3 Ayeta dAdEd. Poly-DADMAC/PSS,
C-PAM/PSS ZgtellA wAe] Agel vl she 37F v AL AF #wel

d mRAE Qs AV ABEOs 59 §Eo] ARHYY] GEoE nelth 1

ool
By

o
e

okab o ko] 241 ¢l poly-DADMAC¥ C-PAMeo| &&E E< layerBt} Lo u&
291 PSS7F &#El A layer®th WAl Uglth o]y HetEEVF AU om =2

PSSel oja) aiEztEe] detA FAE Ztee s Bt vk poly-DADMAC/PSS
Z3%+9] 6, 7, 8 layer®} C-starch/PSS, C-PAM/A-PAM Z3&o A= ujxle A& thH]
Hol 40 ppm A= F7I=dol &EHo] AU Fig. 2 oA o] Ao Hata+

PDADMAC/PSS CPAM/PSS
100 100
50 so
20 8o
£ 10 E n
=
[ > 60
g 50 g 50 -
0 4 | S 40
9 4 30
20 B 20 W‘\/ﬁ-—._,/
10 0
0 T T T T T T T a T T T T T T T
0 1 2 3 4 5 3 7 8 o 1 2 3 4 5 € 7 8
Layer number Layer number
Cstarch/PSS CPAM/APAM
100 100
90 s0 -
e 80 80 -
s 70 | E
2 g0 g 60 |
g 50 | g 50 -
8 a0 | Q a0
30 © 30
20 [ 2 T
0 10
0 T T T T T [ T T T T T
[ 1 2 3 a4 5 6 7 8 o 1 2 3 4 5 & 71 8
Layer number Layer number

Fig. 3. Chemical oxygen demand of filtrate of fibers with polyelectrolyte multilayer

after repulping.
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PDADMAC/ PSS

(a)

Tesileindex, N-m/g

—4—multilayered fiber

recycled fiber

Layer number

C-starch / PSS
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——multilayered fiber
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@

Tesile index, N-m/g

recycled fiber

Fig. 4.

number.

Layer number

PDADMAC/ PSS

(a)

Tear index,mN-m2/g
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recycled fiber

Layer number
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w

(e}
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P
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— 7

[ |

Fig. 5. Tear
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after recycling with multilayering
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