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Fabrication of Indium Tin Oxide (ITO) Nanoparticle and
Sol Film Using Low Temperature Process

Sung-Jei Hong and Jeong-In Han*

In this paper, indium tin oxide (ITO) nanoparticle and sol film were successfully fabricated by using low
temperature synthetic method. The synthetic method is to eliminate the chloridic and nitridic elements which
are included in the current wet type synthetic method. Therefore, it is possible to lower synthetic temperature
lower than 600 °C required to eliminate the harmful elements. Accordingly, fine particle can be achieved
by applying the process. Particle size, surface area, crystal structure, and composition ratio of the synthesized
ITO nanoparticle by using the method were analyzed with high resolution transmission electron microscopy
(HRTEM), BET surface area analyzer, X-ray diffraction (XRD), and energy dlspersmn spectroscopy (EDS).
As a result, its particle size is less than 10 nm and the surface area exceeds 100 m*/g. The XRD analysis
indicates that the cystal structure of the powder is cubic one with orientation of <222>, <400>, <440>. Also,
the analysis of the composition demonstrates that the around 8 wt% tin is uniformly included in In,Os lattice
of the nanoparticle. Also, using the synthesized ITO nanoparticle, ITO sol thin film was fabricated. As a
result, the optimized ITO sol thin film could be successfully fabricated with good optical transmittance over

83% and electrical resistance less than 7 x 10° Q by including the 0.6wt% ITO nanoparticle into the ITO sol.
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Fig. 1. Observation of thermal behavior of In-Sn organic raw material.
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Fig. 2. ITO nanoparticle heat-treated at 600 °C for 1 hour (a)
HRTEM magnification (b) Distribution of particle size.
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Fig. 3. ITO nanoparticle heat-treated at 300 °C for 1 hour (a)
HRTEM magnification (b) Distribution of particle size.
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Fig. 4. Specific surface area of ITO nanoparticle according to heat-
treating temperature.
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Fig. 5. X-ray diffraction pattern according to heat-treating temperature
(a) 300 °C (b) 600 °C.
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Fig. 6. Analysis of orientation of ITO nanoparticle according to heat-
treating temperature.
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Fig. 8. Distribution of composition of ITO nanoparticle according to
heat-treating temperature.
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Fig. 9. Specific surface area of ITO nanoparticle according to heat-
treating time.
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