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Abstract Nano-sized powders of Indium Tin Oxide(ITO) were synthesized by a coprecipitation method. In
order to investigate the gas sensing characteristics in the nanocrystalline ITO thick films with various particle
sizes, ITO powders with the average particle diameter of 15, 30, and 70 nm respectively were synthesized. And
the sensitivity of ITO thick films was measured upon exposure to a target gas(CoH;OH) and some other
Volatile Organic Compounds(VOCs), such as, toluene, methanol, benzene, chloroform. As a result, ITO thick
films had high sensitivity for ethanol and higher sensitivity with smaller particle size
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Table 1. Synthesis condition of ITO powders.

powder I  powder II  powder III

In-Sn atomic ratio 92 : 8
pH 10.5 9.5 8.5
aging time 24 hrs 24 hrs 48 hrs

rMaterial preparatiorﬂ

A

r Co-precipitation J

| Washing | NH.NOs

‘ Drying J 85T, 24 hrs

!
!7 Crushing I
'

r Calcining

| 600, 1 hr in air

‘ [TO powder l

Fig. 1. Synthesis sequence for sensing material.
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Fig. 2. FT-IR spectra of the dried ITO powder.
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Fig. 3. XRD pattern of ITO powder.
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Fig. 4. TEM images of ITO powders.
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Fig. 5. Particle sizes and specific surface area with pH.
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Fig. 6. SEM images of surface morphology of ITO thick films.
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Fig. 7. Resistance of ITO thick films with temperature.
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Fig. 8. Sensitivities of ITO thick films for ethanol gas.

e 70 NN -
I RIS oo
107 —e— 30nm ./l”"‘./.
/
15nm
8-
=)
x e G @@
o) P
T 6]
2 /
2
=
[}
g 4 v
» N S e
¥
v
. / /
2 3/
1} . T a T Bl T T
0 100 200 300 400 500

Ethanal concentration (ppm)

Fig. 9. Sensitivities of ITO thick films for ethanol gas.
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Fig. 10. Sensitivities of ITO thick films for VOCs gases.
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