d3) A9 ZA=H}F AHE 71y g4 2 kA A FHU)

FH 2 g AR E oln] Qe ARE EshAle e XS =A H7rekd
ol HES I HAAZL F e AFEo] EeA APHa glow, 53] FHTol=
cellulose derivatives®] ZFEx7 A7 7|HE& AFEshAld 1 BHE FEES AFA7]

H
ATIL Fas A Folr
AT E FAE 71Eg 20 E d3 AA AEE A7, FETF A4S
H A st cellulose derivatives A2l & &3l ZFERZ A2 E HAlste] =
shAl BEAS] Y JteAS BAE A 9tk T3 cellulose derivativesol @
4 A&EF} chitosans EF A& AS wo aHE S0, G Aed g

2]
Ae d3st AMA FEEAGATE At iy S A FAsd

rie

02 X
o,
rlo

et o

2. A5 2 Uy
2.1 FAA=R
oo ARE3E A= ] SAFRYFE] BEgol A&l o Table 10 A%

izt 2 EAS UelWltl. Cellulose derivativest Sigma Aldrichol] A # ik

carboxymethyl cellulose (CMC)2t methyl cellulose (MC) % ethyl cellulose (EC)E

|
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Agatgon 7

e

T¢] water bathell 4
L3 ool %
SlAIA ALE-3FS
X9 acetic acidol 0.3 %=

1%

1, chitosane YAFoll A Az

cellulose derivative solutions+ 80

A A Az

gk pH 10, DS 0.08¢] SUPERCAT 6080 5 %

ANA ALg3e

Table 1. Manufacturing factors and properties of Hanji

o ol tert 86 %< CH-002

Sample name Materials Digestion | Bleaching Dispersal agent

Sunji Dak 100 % NaxCOs3 sun bleach | Hibiscuc manohot
Sheet formation | Basis weight | Thickness Drying Dochim

Webal 52.63 g/m’ 0.14 mm | wood board | pounding treatment

Table 2. Properties and structures of different cellulose derivatives

Ce}lulgse Viscosity Chemical structures
derivatives
(H_-(K.'Ii:t'('l'!\a H o -I
50-200 CP, OH H\ H
CMC ) . o
2 % in HoO at 25 C 8 \n .
CHAOCH, 000N —
15 CP — CH OCH OCH
M 1 ) H oM 3 3
C 2 % in H2O at 20 c)C mm; H /H 5 )<:x‘n.l Ilyi
25 CP H I’ 3 OH H HJH H ; OH
MC 2 ,, o CHyOCH n CHOH
2 % in H2O at 20 C L’J{)
H oH T Q! DCHzCHy OCHTH
30-70 cP, | ! |
HO SocHio PO\ H M /H cHita M 1
EC 5 % in toluene/ethanol “’<, >f, o ">‘*’J‘)'<T %l
80:20 at 25 C e s B
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A= KS M ISO 5630-4°] °]Aste] 150 T %719] oven dryerol Al 24 A3t &
ot 7k dEls A d3E dXE &% 2341 C, AdFE 50+2 %9 & - &
FAAA 24 A o] 5 AP sttt Bk dstE Ao AR BAF AEE g9
o a3zl 98l 150 C Z719] oven dryerol A 12 A7+ B¢k A d3= A
231 C, FUFE 50+2 %9 &2 - FFAelA 24 A o]} x5 A

=
ol 1A - BeA - 55H 542 AR

2.2.2 Cellulose derivative solutions
Cellulose derivative solutions® &3t 545 7f4dst7] flsted Mitec AHE
PCD (Particle Charge Demand, Miitec)E ©] &3} cellulose derivative solutionsoll
Fol&4d HE (5 %) chitosan (0.3 %)= HAAH o= H7tste] datde] 0 mV7E =
v 27105 AT ol AR A 21 MEF No. ¥ cellulose derivative
o

= =
solutions®l] F43k o)A HAEI} chitosan?] &F¥ FUH] = Table 33 2t}

Table 3. Conditions of reinforcement treatment

No. | sample | 1st aging | Cellulose derivative solutions eil?itiigvzfs 2nd aging
1 CMC

2 MC 1, 5% solution

3 MC 2, 5% solution "

4 EC, 5% solution

5 . 150C, | CMC(5%) + C-starch(5%) 100 : 5

6 Hanjt 24 hr | CMC(5%) + chitosan(0.3%) 100 : 0.5 "
7 MC 1(5%) + C-starch(5%) 100 : 1

8 MC 1(5%) + chitosan(0.3%) 100 : 0.1

9 MC 2(5%) + C-starch(5%) 100 = 2

10 MC 2(5%) + chitosan(0.3%) 100 : 0.2
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11 CMC 5% solution X

12 MC 1, 5% solution X

13 MC 2, 5% solution X

14 EC, 5% solution X

15 Hanji 150C, | CMC(5%) + C-starch(5%) 100 : 5 150C,
16 24 hr | CMC(5%) + chitosan(0.3%) 100 : 0.5 12 hr
17 MC 1(5%) + C-starch(5%) 100 : 1

18 MC 1(5%) + chitosan(0.3%) | 100 : 0.1

19 MC 2(5%) + C-starch(5%) 100 : 2

20 MC 2(5%) + chitosan(0.3%) | 100 : 0.2

2.2.3 Cellulose derivative solutions®] coating

Cellulose derivative solutions®] ¥ auto bar coaters ©|-&3t% 2™ rod bar=
No. 555 Ahgate] @mEHol 10 g/m’ HEF AAsAT. =Y A AFe] A7)+
150x150 mm= Ae@ste] AF8-3}9 3L, bar coater?] &7 =7 F F¥W Zol= 200 mmE
‘A7 3to] cellulose derivatives®] zrel&Eo] MEol| IFsh= 21 HA skt Rod bar®

%529k clamp®] ¢¥> 77 40 mm/sec, 0.2 MPa® d7gste] I8 S HA8HA

1. 22827 A9 €3t A9 7|A3 AAA H7}
date AFEsAE e Agetr] fleiM AFEsAge 43t = ARE
Algdlel A dte] 150 Te] %= oA 24 AlZF 5t A5 23 A Zv. Fig 1
25 150 CollA 24X 7 <t 13 &
st AERZE AAEEL, 150 T4 12 Az &< 23 43t5 AAste] W4dxE, 0%
BEe 7IAA A Aass SAT Adolrh. AR B QIR Aol T A
gk 93} dhx]o B} cellulose derivative solutions #2]8F &3} kx| H& &0

S wrERs T 8 8 B Aol tid A Faee] Ags vad Ay W

AlZ1 &z cellulose derivative solutionsZ ©]-&
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Aol M 427 %9 7= Ast 7
C 2¢} EC, CMC + %kol

slel = gel 747 354 %,
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7.26 %, 494 %, 0.83 %= Z=7}st= 23S BHrh

mBal cross direction 15 = Bal cross direction * Bal direction

0 - . n
. | | ||
-10

I I 1 -
=« _ 1111 |

non | CMC | MC1 | MC2 | EC |CMC+S|CMC+C MC1+S|MC1+C|MC2+S MC2+C non  CMC MC1 MC2 EC CMC+SCMC+C MC1+S MC1+C MC2+S MC2+C

@0
8

Bal direction

W 2
g 3
increase —

»
3
Change ratio of tensile strength, %

« decrease

Decrease ratio of folding endurance, %
"
5

o

cellulose ethers cellulose ethers

Fig. 1. Decrease ratio of folding Fig. 2. Change ratio of tensile
endurance of ageing Hanji treated strength of ageing Hanji treated by
by cellulose derivative solutions. cellulose derivative solutions.

-
s

Decrease ratio of brightness, R457 (%)
Increase ratio of yellowness, C/2 (%)

0

Mc2 EC  CMC+S CMC+C MC1+S MC1+C MC2+S MC2+C

0 I

MC2 EC  CMC+S CMC+C MC1+S MC1+C MC2+S MC2+C

Fig. 3. Decrease ratio of brightness Fig. 4. Increase ratio of yellowness
of ageing Hanji treated by cellulose of ageing Hanji treated by cellulose
derivative solutions. derivative solutions.

32 Z=rnA M| 43 A9 F3H AP B}

Fig 33 4% 150 TColA 24117k F<F 1& 93 A7l g-A 9 cellulose derivative
solutions& ©]-&3at] AEHIFS AAlstal, 150 CollAl 12 AIZF &<k 22k dstE A A|s)
o] brightness®} yellowness #<] ¥W3tE 43t Ayolry 1 A3 ZAx H7; Agd 4
s gA7F F A A3t Ao Hlste] F8HA kAol ASS EIATE &3 CMC
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2 MC solutions &g el H&te] MC 1 2 MC 22 A -&3F solutions A&7} g3l sk

o Aol S $5EL e,

o)

3342 Agd 43 A9 335F AFAH B}

Fig 5% 62 150 TollAl 2423t &< 12 €3t A7l gkl cellulose derivative
solutions & ©]&3sto] ZERS AAlstal, 150 CTollAl 12 AIZF &<t 234 E3t5 AAjsh 5
FT-IR (ATR)S ©l83t9] =43 oxidation index (1730cm' / 2900cm )] S%*
CED (Cupri-ethylene diamine) 2A# HE4 SHAUE ol &gt A= 7HAE&S e

CMColl %fol2A At 2 chitosang <33 solutions®t MC 1ol Fol24 A %
chitosane &% 3 solutionsE E3} Ao A2d 23} oxidation index 7H&o] 7H
vtol dstol] gk AbshA kAol M e Btk A== CMC + Fol=4d A
I 5 MC 1+ ol A& solutions #2]7F Estell gk M= ZHago] vol dslo

ga B sgAel $4E o teh

15 20
B
£ s
10 g
2 o
I II o 1INt III I
. - [ | 1 I
- o

non  CMC MC1 MC2 EC  CMC+S CMCHC MC14S MC1+C MC2+S MC2+C e GG Mok, MEx Ko iCHCES) SHGEG Mouss: Maie Meais JMGnc

i)

A

increase —

Change ratio of oxidation index, %
« decrease i
o
o 58 &

&

Fig. 5. Change ratio of oxidation Fig. 6. Decrease ratio of viscosity
index of ageing Hanji treated by of ageing Hanji treated by cellulose
cellulose derivative solutions. derivative solutions.

4. 2 &

gyt Azbsk A3 A FEs A HEE BHAE7] Y93 7IHS g5y 98 150
Toll A 2477 =<k 12} g3} A7l 3-A] ol cellulose derivative solutionsE = &8t 7%

% ng Aug AASEw 23 dael o@ a8t #A AN FEd Fase
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CMC + %ol=4 A& solution A7} 7pd wrol dstel] dig 714 -3 <H8A
el o, brightness % yellownessi ®E MC solutions # 2] A &3l
sk bAHAAS YERTE TS 23 d3bdd digk I3t A9 oxidation indexi= CMCel
FolA A¥ 2 chitosans =33+ solutions9} MC 10 ol24 A& 3 chitosan
&3 solutions AE7F A== CMC + Fol2A4 i 3 MC 1 + ¢fol24d A

solutions 2] 7} @&tol] st kA S zh= o E YERyTh

rob
4 e

o
-+
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