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Surface control and durability evaluation of CNT and ITO coated PET transparent
electrode with different dry conditions

Dong-Jun Kwon', Zuo-Jia Wang*, Ga-Young Gu', Joung-Man Park”*

ABSTRACT

Recently transparent electrodes using carbon nanotube (CNT) have been studied actively to replace
conventional ITO. In this work, CNT or ITO coated poly(ethylene terephthalate) (PET) were prepared by
controlling the surfaces since the cohesion degree depends upon drying conditions. As transparent electrode
application, 3 drying temperatures were set as 20, 80, and 120 °C to produce the change of surface properties.
Interfacial durability and electrical properties of prepared transparent electrodes were evaluated by electrical
resistance measurement. Surface change with changing drying temperature was observed by FE-SEM, whereas
the transparency change was measured by UV-spectroscopy. The electronic properties of nanoparticle coated
surface were evaluated using cyclic voltametry method upon the surface change with controlled drying
temperature. Durability of CNT coated surfaces was better than ITO coated case. As drying temperature
increased, better coated surface was prepared due to improved cohesion among nanoparticles, which resulted in
increased electrical properties.
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Fig. 1 Durability of coated surface by contact angle measurement.
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Fig. 2 FE-SEM of coated PET surface: (a) ITO coated surface; (b) CNT
coated surface at 120°C dry condition.
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Fig. 3 The change in electrical resistance of solution evaluation after
coating.
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Fig. 4 Schematic modeling of the surface of coated plate with different
dry conditions

Az sk Z7hge wheh eddae] Y W 2o
P olft Fig. 33 Zo] TP F ARLE]
G Aol Wake Bl 291 T 4 ork Fig
2% GAA Gl ) wE W F7lo] e 3
U gt ZE goie] W B ASA Bt
garel wjx7E B AEEEA o e A1EERS A
se, ol Uheglx) 7h) B 79t $41E fEshA Hk

3.2 AZ=250] W= CNT, ITo 28 EHe| Futr
HM7|M M "ot
Fig. 5= ITO9} CNT =¥ #¥e] PET Exte AF A}t
oltf. Az wel TIlwo] Zo|7} AUt o]gt
olf= Wzl 7+ SR EE Hx o Aolojty ARLET}

F1E4E gt 7 SR ust 37bEe] 2348 o
7] wjolck. oA Fig. 62 H714% ZHL olgstol 3
YH ERAYS Blskgnt AxeEs RS we A
g Ueh o] Fig. 5% Fig 63 W, 471, Yoky &
9] Aol Axewo] w2 PET Ewlo] 7 Lhego)



20 AEE - AL 1A - T RO MRS
100 140
120f
80
9 £ 1o0p
2 60 =
£ 2 sof
3 Z
E E
E 10| *; 601
=z ]
E s0fF
w0l Dry Temperature
20°C (Ry: 873kQ) O CNTNomal Contact Angle
— 80°C (Ry: 526KQ) 201 —m— CNT After Tensile
—120°C (Ry: 324K0) —o— ITONomal Contact Angle
L L | | —®— IT0 Tensile Tensile
0 0 I I L
300 400 300 600 700 800 0 20 40 60 80 100 120 140
Wavelength (nm) Dry Temperature (°C)
(a) Fig. 7 Static contact angle of CNT or ITO coated PET with different
100 dry and surface conditions after tensile test.
200 15
Dry condition
8ol e 1
_ —0—80c
B 160} | ——120%¢ 49
§ 60 16
£ -
b= 120 13 &
£ = <
Z 40 > 40 =
® = g
£ >
= 4wl 413 =
20}k Dry Temperature i
0°C (By: 10260 6
—— 80°C (Ry 6.7kQ) ™
— 120°C (Ry 4.5kQ) 40+ —o0q 9
0 1 1 L L 1
300 400 500 600 700 800 B
Wavelength (nm) 0 L : ! -15
] 200 400 600 500 1000
(b) Cycle number
Fig. 5 Transmittance of coatings with different dry conditions: (a) ITO (@)
coated; (b) CNT coated PET specimens. 0 s
- 2
Dry condition
600 16 ——20C 112
= —o—80C
035 | o moc 49
—_ 14 =
= S 14
'E« -1 12 "5 02 F
z -
g g 1° 2
= = = =
= i & <
3 v s S 015 0=
w iz - =
- 7 < <
L -8 < 43 =
= - 01
£ {s %
g =
= 7
o 41 0.05 |
= z
L] 5 o
-2 0 1 1 1 1 15
0 200 400 600 300 1000
0
0 40 60 80 100 120 140

Cycle number

Dry Temperature (C) (b)
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Fig. 9 Water stability of coated PET substrate: (a) ITO coated PET; (b)
CNT coated PET.
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Fig. 10 Cyclic voltage test of CNT or ITO coating on PET substrate:
(@) ITO coated PET; (b) CNT coated PET.
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