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A Study on Adhesive Properties of Cellulose Triacetate Film by Argon Low
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Abstract — The polarizing film application exploits the unique physicochemical properties between PVA(Poly
vinyl alcohol) film and CTA(Cellulose triacetate) film. However, hardly any research was aimed at improving
the adhesion characteristics of the CTA film by radio frequency(RF) plasma treatment at argon(Ar) gaseous
state. In this report, we deal with surface treatment technology for protective CTA film developed specifically
for high adhesion applications. After Ar plasma, surface of the films is analyzed by atomic force
microscopy(AFM), roughness parameter and peel strength. Furthermore, the wetting properties of the CTA film
were studied by contact angle analysis. Results obtained for CTA films treated with a glow discharge showed
that this technique is sensitive to newly created physical functions. The roughness and peel strength value
increased with an increase in treatment time for initial treatment, but showed decreasing trend for continuous
treatment time. The result of contact angle measurement refer that the hydrophilicity of surface was increased.
AFM studies indicated that no considerable change of surface morphology occurred up to 3 minutes of
treatment time, but a considerable uneven of surface structure resulted from treating time after 5 minutes.
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LA E tive) FE<l CTA 52 HAe] el $344]
A wgeiAw et Y.

BAAE W EA ax2a] Frelalst, el A t]2agee] & AL Fell 27H AL 4
& A5, A HEnld 2 AFEAS HaEE % 7hedls FaRb(polarizen® F2 AMEEE P
o Tol el AHgsx ik FFBEL Fig 1ol VA QEsh HPAe] P e wAHE nEg
A dazikst o] PVA Al Aol Se=v AR gasie) gaby, wge) whesl, Bl o
71 TP ol AaE BARE Lol g wwdale) Hast g dEe) )% Yoivt
AR FFAHPVA)R] of wlol Heg(proec- g Zo 3ha] 2Ao] wolxaL 9t B3], e
: : T oA WAk w s ET] AT
e s Mowopmetaca [ AT Akl A 1 Aol S22t

258 / mEEEMTEgRE ok F552004. 10)



ob2 A Fehzrh A o3 CTA 59 AR A7 2

F3lsle AAgE Ao Ask gl)
2GR 7 PVA dE5uls) Azt do] -
et vEge] Haghg RePES Axd] ¢
3 T2 PVA HE5 o s A7
Fepzrt Aelshs o] gk’ &, nag
52l CTASl| 3k 39is WHsAA Hig 5 o]
T35 FEAI717] SR AT HE gl

Heg FEOF AMREE i) SEEEE
A E  cellulose ester, polycarbonate, polypropylene,
polyacryl#d| 5-o] AMg-H 4= gl ov}, o] edFolA|=
AER 00 AFAuME o ~EH 23] CTAE e
HEoF AMgslgon, AbAE gowlH-E Ao
7171 &l ol=g v JkaE Addsigich
w3k RegEe] AL AT Y &
o] 7hpEale) e sk Al & AerlE
=8islte] HAAEE AT tHale] 24w
H| g o] JIAE ohi s E8sle] Eekan) A
gl s 5 7 .

HAPHEL] FAAH A I =
AARE vle} zro] PVASL H S HE-E& F-AA|A &
S o] £3dg HaE sl lolzlr & 4 3t

webd & mFolAs 3 FEE5Ae] &
%= PVA 358 Fek=r} A3l di4lel] PVA
HE0] ofild ¥alw= BodEg] CTA HE58
e Fehzol el £ SRS S F
g8 dolrsgter, Fefxrt X ¥ aEA)
a2y EgEgl WskE AL 23 XA
(AFM) 2 2 3dslgio) wmgt FA)eE gilEd
P R P R
g AR EE A2l on |, roughness parameter
of ofs) e ARE vehlle 229 AFM
she) s} AL AEsha CTA Bl
A& Eefzrl Ayl 8.9 $3AE JARk:
Zlol 7hsdrhE A Eskrt

i

sl

p- Protective film
L2

o CTAfim
— > PYA
= ClAfim
= 3 Adhesive
. = Opticd film
o o= Adhesive

= Release fim

Fig. 1. Composition of polarizing film.

21 A=

CTA 52 Al 7o S3=s 1,7000]
v, ¥ EEE 99.9%9] atactic A|BEA FAE
80mmolct. EFekz=rt Aeldl] AR ofEtrvkas
ST 9999 % oA AWEE I A
o] AAE shx ekar anlE ARgsit. ofjgt
2{(Duksan Pure Chemical Co., Lid)& I AJeks-
ARg-stsict.

22 CTA 259 Zet=vt A7

Fefznl AelE 3] el CTA HE8 WA
oghe-2 73] AFsle] T BeE-S AUl
I AlRolA] FHE]) Axd F Aok A
P2 3x15 ene] A &5 Felzvh vle] A9

23 Zek=vh AA

Ao Fepmrl RAL A ARG Aow
1356Mk2] weF3) vEA7]E- AREsleiv). Fg 2=
Zekzrh Aol AR uk-gv]e] mAlmoln A}
e Thest 2t
Reactor capacity : 0.3m' (1309
Electrode mode : parallel-plate internal electrode
Reactor type : Cylindrical chamber

Electrode size : 175mm x 550mm x 3 mm

electrode

vacuum pum
electrode pume

Fig. 2. Schematic diagram of low temperature
plasma apparatus.
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Fig. 3. The method of peel strength measurement.
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Fig. 4. AFM images on the CTA film treated with
Ar low temperature plasma(at 100W).
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Fig. 5. AFM images on the CTA film treated with
Ar low temperature plasma(at 150W).
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Fig. 6. Peel strength values of plasma treated
CTA film.
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Table 1. Roughness values of the CTA film
treated with Ar low temperature plasma as a
function of the treatment time

Time(min) 100W 150W
Rq Ra Rq
0 1.022 1279  1.022 1279
3 1.829 2517 1842 2347
5 3558 4812 4933 6404
7 6.941 8.871 5240  6.759
9 5940  7.372 6166 7993
11 4158 5420 3931 5095
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