Journal of the Korean Chemical Society
2012, Vol. 56, No. 1

Printed in the Republic of Korea
http://dx.doi.org/10.5012/jkes.2012.56.1.102

Hollow ITO H|ZTH 3! 28

QUKIA - FHHOT . HER*

aoH oT oo m
Aok A olufatd st sfalat
=

(822 2011. 10. 6; A=Y 2011. 11. 30)

Preparation and Application of ITO Hollow Spheres

Jungsup Im, Byung-Woo Hwang', and Dongwoon Jung*
Department of Chemistry, Wonkwang University, Iksan, Jeonbuk 570-749, Korea
"Micropolymer Technologies Co., Osik-dong 852-8, Gunsan, Jeonbuk, Korea
*E-mail: djung@whku.ac.kr
(Received October 6, 2011; Accepted November 30, 2011)

R 2k Polystyrene Y AES template 2 AF8-5}9] hollow ITO YAHE A %35}k A ZE hollow ITO ¢ A}2] v|EF L& 7| &
o] UEHA Q] ITO YRS HlFof H|gto] AL 12 =202 A5t YA A 2E 9I5}to] hollow ITOL} L EAE &
N _

e ) AE HF e IT0S] 3 Hel7k A gich TH A G4 AT u) hollow ITO 217 72| WA e
o] A E I o] F Abole] % Wao] Frhste] Y Golo] AEEL 258 Frhatdc

7}
FH0: &o] RIITO, B A~ 57, 38, Ui, A7) A=k

ABSTRACT. Hollow ITO powders were prepared by using polystyrene powders as a template. The specific gravity of the
prepared hollow ITO powders was less than half compared with that of normal ITO spheres. As a result, the mismatch
between the specific gravity of ITO and that of polymer solution was reduced. When the prepared hollow ITO powders and
the polymer solutions are mixed, some portion of the hollow particles were collapsed and generated lots of small fragments.
Thousands of the broken fragments from hollow ITO powders caused the increased contact area between particles and finally
resulted in the higher electrical conductivity for the coating solution made of the prepared hollow ITO powders and the poly-
mer solution.
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Fig. 1. XRD pattern of ITO after annealing at 500 °C.

Fig. 2. SEM image of PS particles.
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Fig. 3. XRD pattern of the sample H-1.

Fig. 4. SEM images of the sample H-1 particles.
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Table 1. Densities of samples

Sample Density(g/cm®)
Reference ITO REF 1.19
H-1 0.75
H-2 0.63
Hollow ITO
oo H-3 0.54
H-4 0.53
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Fig. 5. Shapes of coating solutions after (a) 1 hour and (b) 24
hours from mixing. The labels in the vials ITO, 1, and 4 refer to
the solutions made of PMMA; REF, PMMA; H-1, and PMMA;
H-4, respectively.
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Table 2. Electrical resistivities (KQ) of surfaces coated with solutions including each sample

1 2 3 4 5 6 7 8 9 10 average
REF 39 42 39 41 43 43 39 40 42 40 40.8
H-1 21 23 21 22 24 21 22 24 21 2 22.1
H-2 15 14 18 15 17 19 16 17 16 18 16.5
H-3 14 14 13 15 16 19 16 13 14 14 14.8
H-4 12 11 11 9 10 8 12 8 7 12 10.0
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Fig. 6. SEM images of surfaces coated with coating solutions
made of (a) PMMA; REF and (b) PMMA; H-4.
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