CLEAN TECHNOLOGY, Vol. 13, No. 3, September 2007, pp. 180~187.

440-746 A7|= 9] AT HAE 300
(20079 88 29Y FH5; 2007 98 15Y AHE)

Synthesis of ITO Nano-Particles by a SAS Method
and Preparation of Conductive Film by Coating Them

Moon-Sun Kim®, Sang~Ho Yun, and Byung-Woo Kim

Department of Chemical Engineering, Sungkyunkwan University
300 Cheoncheon, Jangan, Suwon 440-746, Republic of Korea.

( Received for review August 29, 2007; Revision accepted September 15, 2007 )

2 o

T4 PET 59 55 Az 98 PETHEES 7[AZ A8t} 1 9ol 54 =X oz AFFY
AEZ(ITO) BEL AZagith ¢ 15 MPa, £5 5019 SAS fAxAC 2 ITOZ 43500 ITO
9 HA 24¥|(In/Sn)s 65019 o] ZAeN FPR ITOS) BFURL 1542 nm, FAAY e 4x10°
Q- cmth ITO TX R pH 1094 Azsgi e PET B2 Yol 0.1, 0.5, 1, 2 ITO wt%S H7}35t
T¥ oS B3 ulE|(bar-coater) & ITO L& Axagch ITO 29 THZEE 4, 10, 12, 16 nm
QAo FHAF e 3.7x10°% 2.4x10°% 8x10°%, 2x10° Q - itk ITO BEQ] WEDSL 27} 89, 88,
86, 82% 0 ITO Fx7} gobdss HuzEs) TS ok ou UEag Wobgry.

FA) : IEFAALEE, ITO, SASY, $2 2F, 4% PETRE

Abstract — The indium tin oxide(ITO) film on PET was prepared by a wet coating method to obtain the transparent
film with a high conductance. ITO nano-particles was synthesized by a SAS method at 15 MPa and 50C, where
optimized rate of In/Sn was 65. Average diameter and resistivity of ITO obtained from SAS are 1542 nm and 4x 10*
Q - cm. Coating solution was prepared at pH 10. The ITO film was obtained by solution including 0.1, 0.5, 1, and 2
ITO wt% on PET. Roughness(Ra) of ITO film with 0.1, 0.5, 1. and 2 ITO wt% is 4, 10, 12, and 16 nm. Resistivity
with an increasing ITO concentration is 3.7x10°, 2.4x10°, 8x10°, and 2x10° Q - cm. Transmissivity of ITO film
decreased as 89, 88, 86, and 82% with an increasing ITO concentration as 0.1, 0.5, 1, and 2 wt%.
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Figure 1. Schematic diagram of the system for ITO
synthesis by SAS method.

Figure 2. Bar-coater for ITO film.
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Dispersion of ITO particles in distilled water
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Figure 3. Wet-coating process for the preparation
of ITO film.
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Figure 4. Preparation steps for conductive PET film by a wet coating:
(a) weighing the chemicals and ITO, (b) mixing the distilled water with ITO
at a controlled pH, (c) agitating the blend for coating, (d) coating the PET
film with solution by a bar-coater, (e) drying the coated film, and (f) getting

the final conductive PET film.



Figure 5. SEM image of ITO synthesized by SAS at
15 MPa and 50 C (magnification: x10,000).
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Figure 6. Crystal structure of ITO particles analyzed by
XRD.
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Table 1. Properties of synthesized ITQ particles with a
varying ratio of In/Sn (O: good, A: normal, x:

bad)
In/S
Properties n/Sn 90 75 65 45 10
Resistivity 2x10° | 8x10° | 4x10° 3)(106 o
Q- cm
Average diameter
7+2 | 1043 | 1542 | 25£3 | 4045
(nm)
Dispersion
property * A o o O
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Figure 7. Zeta-potential energy of ITO nano-particles
versus pH.
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Figure 8. Dispersion property of the blended solution containing ITO particles and conductive
polymer at pH 7 (a), pH 8 (b), and pH 10 (c) after 12 h.
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Figure 9. SEM images of the PET film surfaces coated with solutions of ITO
concentration of 0.1 wt’, (a), 0.5 wt% (b), 1.0 wt% (c), and 2.0 wt%

(d) (magnification: x1,000).
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Figure 10. Effect of ITO concentration on
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