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Abstract
To improve the adhesion properties between the conductive paste and PET film, the PET film was chemically treated using
acids and bases and physically treated through corona discharge. A paste using ethylcellulose, which is used in actual in-
dustrial manufacturing and silane-treated CNF, as a binder was manufactured and coated on PET film to compare the adhesive
properties. The specimen coated with a paste containing silane-treated CNF as a binder on a corona discharge-treated PET
film showed the highest level of adhesion, 5B. On the other hand, it was confirmed that when PET film was chemically
treated with acid/base, there was no improvement in adhesive properties.
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e AZEZ A Y Ad(cellulose nano fiber, CNF)ol] A&A &2
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715 G| A o R Eekmvks AAdshst, ol Ael=
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2.1. M=

AEA FHo]AEe E3tuE 7HEEH(carbon black, CB)< Alfa
AesarAF2] carbon black, acetylene, 50% compressed, 99.9% (S.A. 75
m/g, Bulk density 80~120 g/L)E AME3IR 1, 1eidh-Zeo|E
(GNP: Graphene nano plate)i= &= A Co. AlSH(90+ wt%, Particle size
2~16 pm, Density 0.6 g/cm® Electrical resistance > 0.15 2 - cm)= A}
g3l om, AEA TEAE Sigma-Aldrich A}2] ZElobd WS o] &
SHSc) vy 2 ARg-H A #@3]8] CNFi= CNNT (Korea) A1) 1 wt%
CNF £u]2]E Sigma-Aldrich AF2] (3-Aminopropyl) triethoxysilane
(APS)S 19l SamchunA}2] Ethyl alcohol (99.5%)°l &3talod A==

SFETH11]. EE ®HAZ Al Sulfuric acid (95%)= Junsei Al
Sodium hydroxide (pellets 98%)+= Sigma-Aldrich A}2] A2 *]-&O]-
o, PET HE(PET 99.5%, Silica 0.5%)~> SKC A} #|&S AR
siick ¥RRIY Blus S8k od AERE 2 (ethyl cellulose)™
Pharma SolutionsAF%] ETHOCEL (% 4 cP, H|5 1.1, 5 wt% in &4/
AlRHE, 48% ethxyl)= AME-3FSIT) 22} vIRIG 2= Samyoung InkA}
9] CAT-10 (Z2]o)AA oo EA, 75 + 2%, 743Al)3F TM-585-60K-S
(ZFOAAEIZ, T3 60 = 2%, TA) AFS AR, T2 10
W% 2 31783kl
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2.2. PET & 2|

FEV g X (EDT AH] MultiDyne™)E 0]-8-35t¢] 7]5-¢} PET
259 175 2 em® A1 Al 10, 20, 30, 40, 50 mm/se] A2 &
R 50 Hz, 2 x 12 kV 27401]/\1 s A2l skl
& B e FABUERS ARSISla, 9] ERkhaE ol 8
Z7E 10 wi% T8 0w ﬂ]zo}"ﬂﬁ} EEEE A AR Al
A BF9] el & 9FE FA doewA A it yehs &
E7H10 wi%®E E}OJEIO% EEE astel Ags skt A2
S WA opAlE SRR AIHTE PET BES 60 °C i 2
oIl 24 h §<F AxFE 7, A2 &9k ARks WA st Aelskal A
27F B BE5S T8N A S5l 30 min AlF 5 oA
EOE AL 80 °C thF 2a2olA 48 h Axskgitt.

23. M=y HO[AE HMZ= H PET IZE

]E““§E3i 27 mL2} 2-ethoxyethanol 68 mL &gHg-(7]E v}
elehet FEEEE 100 mLol A&A2] CNF 2.5 wt%s} A1
Span 60®° L1E Xq7}oH 12 h o)A wHk B2 g9 32 mLe} &
EEZ¥E 102 mLol] A4 F2IA CB 2 g, GNP 5 g, PANI 5 g&
‘31/\1i 7000 rpm, 1 h o] &3t &3k S vj= 140 g&
37| Yal Coloriance Co., Ltd A}FS] HQIE Ao]A SHK-Col 4000
rpm, 1 h E3A171 F, Suflux AF] Nano Disperser ISA-NLM100E Af
3 Ho|AEE ek BAketh =33S 98] YR uol 4.5 mL
7¥akar B 7000 rpm, 1 h ol &35 5, 23} BReIE] ¢l o AEE
7.5 wt% 371k WA= 7000 rpm, 1 h ] 1?} T A3} A (ester:
A = 18:2.2)5 #7138l Si-CNF 7} M2 Ho]|AEE 7|& AT
olx HAghE P12 A3k xﬂ gt AR Ho|lAEE
PET Z5°l 5 FE(Micrometer film applicator SI (1117/100 mm))
£ o]g3l 0.08 mm FAE LF3HAl TH S F, 80 °C Ul 2ol
15 min 338kE P33k
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HAEAL Cross-cut Al 7|(CC1000, TQC KOREA)é o]-gato]
I8 xEH AxFE st FHRHO|ZE #9190 sec ool
180° AE® wdatA Eoldio] v A AElE dRlste] S7gst
%31, ASTM D3359°] Z|A|E 7]55(Table 1 FX)ol whe} 555 &
shdch ZEU W Y 4 a9E JeEhs 208 doli)
9lell H=2} =74 7)(Phoenix-1, SEO)S AME-&F3ITE wdlk FFL 3
g, A4 Hﬂ T«l A5 ®We] e wigkE #Es] 98l

M (Scanning Electron Microscope, MIRA LMH)°.
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Table 1. Adhesion Grade by ASTM D3359 Method B

Grade Peeling
5B 0, none
4B Less than 5%
3B 5~15%
2B 15~35%
1B 35~65%
0B Greater than 65%
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Figure 1. Contact angles for corona treated PET film
as a function of speed (mm/sec).
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Figure 2. Cross-cut test results for corona treated PET films; ethyl cellulose (top) and
si-CNF (bottom).
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Figure 3. Contact angles of acid and base treated PET films as a
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Figure 5. SEM images for acid treated PET films during 60 min as a function of treated temperature.
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Figure 6. Cross-cut test results for treated PET films during 60min at
40 °C; EC (top) and si-CNF (bottom).
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Figure 7. Reaction mechanism (top) and FT-IR spectrum (bottom) of

si-CNF.
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Table 2. Cross-Cut Grade and Reactivity of the PET Films with
Conductive Paste

Acid reactivity Water reactivity

Sample Grade

(%) (%)

EC 3B-4B 43 2.55

si-CNF 4B 45 2.70

EC-Corona 4B 42 2.60

si-CNF-Corona 5B 44 2.73

A& gk oulsitt
Reactivity = —=2 A > 100(%) (1)
=0

FAATEL ANF Aol AT W) WP WA ol9)
o B SIS B& ¥ A3t Fo A ke S5t
A% Aske 4 S

=
[P
T

QoM PET 2E9] T2 whd Ae, A7) 227} PET
HET AR FHo]|AE Afole] HAEJel nA]= GES 1S
o} si-CNF7F HRRIE| 2 ARE-%l Ho]AEQ] A 52 4BR 7]E
EC HRRIE AT/ so]~EL & AE(3B-4B)Ett /=SS
gelaigich. Fwuh WA A 2$k PET B3l EC9} si-CNFE 283
F T ol AEE I A 747t 4Be 5B ro® JhAlE A
o7 gel¥ik =3} si-CNFeF 2y A7t 2% 289 A
A B¢ HHAYs HurFEe 5B A= BojFQit)y w2y
A= g A-9d7] A9 PET FE9 AREA = & 2lo)7}
s ERABIILE AV EA vk Buked 594y Z2v 3
AT Foll 2 A3t gl 2s FRIsslT:

& Al
B ATE §30) ARAIAs ARy P Aao
= e A9
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