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Abstract : The micron—sized ITO(indium tin oxide) particles were prepared by spray pyrolysis from
aqueous precursor solutions for indium, and tin and organic additives solution. Organic additives solution
with citric acid(CA) and ethylene glycol(EG) were added to aqueous precursor solution for Indium and
Tin. The obtained ITO particles prepared by spray pyrolysis from the aqueous solution without organic
additives solution had spherical and filled morphologies whereas the obtained ITO particles with organic
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additives solution had more hollow and porous morphologies with increasing mole of organic additives.
The micron—sized ITO particle with organic additives was changed fully to nano—sized ITO particle
whereas the micron—sized ITO particle without organic additives was not changed fully to nano—sized
ITO particle after post—treatment at 700°C for 2 hours and wet—ball milling for 24 hours. The size of
primary ITO particle by Debye—Scherrer formula and surface resistance of ITO pellet were measured.

Keywords * Indium tin oxide, SnO,~doped In;Os, Transparent conducting oxide(TCO), Spray pyrolysis,

Nano-sized ITO, Organic additives
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Table loﬂ ]’]—F%‘LH 11’12039/} SI’IOz % ]:]]1_. O]—
efo] Ao oo ALt
In203
STLOQ-Cq g—’F
% = [o7
vt (S0, g5 + ,0,°] g5) 100%
SHOQ
SnO, 9]
it = ik X 100%

(Sn0y2 g5 + 0,9 g7)

Table 1. Compositions for obtained ITO and added number of mole for

for EG and CA during spray pyrolysis

Sample No. In;O3 Sn0O, EG CA
1 90 wt % 10 wt % 0 mol Omol
2 90 wt % 10 wt % 0.01mol 0.01mol
3 90 wt % 10 wt % 0.02mol 0.02mol
4 90 wt % 10 wt % 0.03mol 0.03mol
5 90 wt % 10 wt % 0.04mol 0.04mol
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Table 2. Procedure for synthesis and
characterization for ITO

| Preparation of 0.5 M precursor solution |

}
| Add ethylene glycol and citric acid |

|

| Spray pyrolysis (900°C) |
|

| Post heat treatment (700°C, 2 hours) |
!

| Wet—ball milling (24 hours) |
|

| Centrifugation, vacuum drying and grinding |
|

| Characterization (SEM, XRD) |

O 84 a5 A4 =49 &ofuts
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Fig. 1. The SEM images of sample #1 (without EG and CA).
(@) ITO after spray pyrolysis, (b) ITO after post heat treatment and wet—ball milling

(@)

1

bh L i
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Fig. 2. The SEM images of sample #2 (EG : CA=0.01 mol : 0.01 mol).
(@) ITO after spray pyrolysis, (b) ITO after post heat treatment and wet—ball milling
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(a) (b)
Fig. 3. The SEM images of sample #3 (EG : CA=0.02 mol : 0.02 mol).
(@) ITO after spray pyrolysis, (b) ITO after post heat treatment and wet—ball milling
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HaHBEAT 4.-_'“}-." \ b= 2 m HAHBAT ZBEL o 0@B 1lEeEmm

() (b)
Fig. 4. The SEM images of sample #4 (EG : CA=0.03 mol : 0.03 mol).
(@) ITO after spray pyrolysis, (b) ITO after post heat treatment and wet—ball milling

]

1Hm
5 . BaE” 16mm

() (b)
Fig. 5. The SEM images of sample #5 (EG : CA=0.04 mol : 0.04 mol).
(@) ITO after spray pyrolysis, (b) ITO after post heat treatment and wet=ball milling

- 699 -



Vol. 31, No. 4 (2014)
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w2 o
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7¥sle] SnO,9] wt %7F 1091 Y ITO EEe

A|Z3E oflolet. Figure 591 (a)oll 900 o] &%
dEsl T SnO7F 10 wt %%l ITO EHEL

HooH

AR AR-E Uedeh. EREEs 59
ITO &2 Figure 49] (a)ollA Uebd ITO ¢
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BB Spray Pyrolysis)o] gt F44tek20]

M Begs & 4 Atk 344 9 54 2 9
e AAE 4A A7 Dol 13 dAe 2
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Fig. 6°ﬂL 900 C o] d&af ¥ w-g7lolA
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20 40 60 80 100
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2 40 60 80 100
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| ‘ ‘ Il L 1 L L L Y‘Y\Y L LIl Y\(O\Me:mrro
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Fig. 6. XRD patterns for sample #1, #2, #3,
#4, and #5 after post heat treatment and
wet—ball milling and reference ITO
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#3, #4, 5L #5° sl presss ©1-85t0] pellet=
Az Fof 747k BAFE ZAsIAHTable 4).
Table 414 & 4 31=°] EG ¥ CA9 &5
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Table 3. The primary particle size for sample #1, #2, #3, #4, and #5 by Debye—Scherrer

formula
sample #1 | sample #2 | sample #3 | sample #4 | sample #5
sizes of primary
ITO particles
after wet—ball 27.27 24.95 18.50 17.94 18.02

milling
(nm)
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Table 4. Surface resistances for sample #1, #2, #3, #4, and #5
sample #1 | sample #2 | sample #3 | sample #4 | sample #5
surface
resistance 143.7 126.9 51.23 40.07 41.03
(Q/sq)
4. 4B 4625 (2008).
5. S. Luo, K. Okada, S. Kohiki, F. Tsutsui,
Bogug] Al ¢7)d7HA10 EG 2 CASE A H. Shimooka, and F. Shoji, “Optical and
JFHA] ko =L TS J1A 2T FH 9 electrical properties of indium tin oxide
ITO YA} Lol # & AAER LAH O] Qe thin films sputter—deposited in working gas
S a4 Qo1 T &4 T 54 B S 5} containing  hydrogen = without  heat
oAx @zel B wao] dojibz] el H|F treatments”, Mater. Lett., 63, 641 (2009).
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