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Abstract Al,O; sol with long-term stability was prepared by mechanical milling. Thin films were evaluated
and created for use as coating materials. The particle size of the manufactured sol was 98 nm when 2 wt%
of nitric acid was added. This indicates that the viscosity of the sol is 12 cps and that it has long-term stability.
The thickness of the thin films, which varied from 100 nm to 500 nm, could be managed by adjusting the draw
rate and the amount of an organic additive. A thin film heated to 500°C indicated a hydrophilic property
against water and excellent permeability against a visible ray.
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|

o . Additives
Mixing & Milling [ Acids of nitric
and acetic
Binder
Sol of AI203 Ethylcellulose

Mixing & Milling

Dip coating

Heat treatment

Characterization
PSD., TEM., Viscosity
Contact angle
SEM, XRD, UV-vis

Fig. 1. Schematic diagram of experimental procedure.

Table 1. Chemical and physical properties of the raw material
AlLO; [%] 80
Na,O [%] 0.002
NO; [%] 1.6
Loose bulk density [g/M] 980
Particle size (dsg) [um] 50
Surface area (BET) [m?/g] 200
Pore volume [ml/g] 0.4
Crystallite size [nm] 9
Water dispersibility [%] 98
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Fig. 2. Mean particle diameters of sol according to acid
addition.
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Fig. 3. Viscosities of sol according to acid addition.
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Fig. 4. Viscosities and mean particle diameters of sol according
to the time.
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Fig. 5. Mean particle diameters of sol according to Ethylcellulose
addition.
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Fig. 6. Viscosities of sol according to Ethylcellulose addition.
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Fig. 7. SEM images on the surface of the coated substrates that
added Ethylcellulose with (a) 0 wt%, (b) 0.5 wt%, (c) 1 wt%,
(d) 2 wt%.
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Fig. 8. SEM images on the fracture surface of the coated
substrates that added Ethylcellulose with (a) 0 wt%, (b)0.5 wt%,
(©) 1 wt%, (d) 2 wt%.
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Fig. 9. The thickness of thin films according to draw rate and
Ethylcellulose addition.
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Fig. 10. Contact angles of coated substrates according to
Ethylcellulose and temperatures.
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Fig. 11. Contact angles of the substrates heat-treated at each
temperature.
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Fig. 12. XRD patterns of raw materials heated at various
temperatures.
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Fig. 13. UV-vis Transmission spectra of Al,O; thin film heat-
treated at various temperatures.
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