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Abstract— TiO, catalysts supported on stainless steel plates were prepared by using either a spin-coating or a dip-coating
method and tested for the photocatalytic degradation of formic acid in an aqueous solution. During the photodegradation
reaction, the oxidized surface of the metallic support was reduced and bleached. The XRD patterns of the supported TiO,
catalysts which were fired at temperatures up to 600°C showed that all of the TiO, films had only an anatase structure, and
the particle size increased as the firing temperature increased. The activity of the catalyst decreased with an increase in firing
temperature, which implies a nearly linear relationship of the activity with the BET surface area of the TiO, catalyst. When
the catalyst was coated on both side of the support plate, it appeared that total reaction rafes increased as much as 2 times
compared to those of the one-side-coated catalysts, even though UV light was illuminated only on one side of the catalyst
plate in both cases. The activities of the catalysts were not atfected by the coating methods employed.
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Fig. 1. Schematic diagram of the photocatalytic reaction system.
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Fig. 2. Reaction rates for one layer of TiO, catalyst supported on
stainless steel as a function of firing temperature.
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Fig. 3. XRD patterns of the TiO, catalysts supported on stainless
steel as a function of firing temperature : (hkl) values of the
anatase structure, 1=(101), 2=(200), 3=211).
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Fig. 4. Apparent reaction rates(R,) of TiO, catalysts supported on
stainless steel and fired at different temperatures for 2 hours
as a function of the number of catalyst layers applied to the

support.
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Fig. 5. Specific reaction rates(R,) of Ti(Q, catalysts supported on
stainless steel and fired at different temperatures for 2 hours
as a function of the number of layers of catalyst applied to
the support.
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Fig. 6. Amount of catalyst coated on the support as functions of the
number of coating and the pH of the sol used. Drying at
room temperature was followed after each coating.
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Table 1. Properties of the TiO, sols used for the preparation of
metal-supported titania catalysts using a dip-coating tech-

nique
No. pH Sol conc.(M) Remark
A 1.14 0.592 Concentrated
B 3.05 0.269 Dialysed*
C 391 0.253 Dialysed

*Dialysis was done using a dialysis membrane with a MWCO of
3500(Spectra/por Co.).
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Fig. 7. Amount of catalyst coated on the support as functions of the
number of coating and the pH of the sol used. Firing at
300°C was followed after each coating.
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Fig. 8. Reaction rates(R,) as a function of the number of TiO, lay-
ers. pH of the s0l=0.8, firing temperature=300"C.
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Fig. 9. Reaction rates(R)) as functions of the amount of TiO, cat-
alyst and the pH of the sol used. Catalyst layers exist on
both side of the support. Firing temperature=360°C.
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Fig. 10. SEM images of the stainless steel support and the TiO, layers.
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{a) Stainless steel. Magnification=x 1000. (b) TiO, layer fired at 100°C. Magnification=> 1000. (c) TiO, layer fired at 600°C. Magnification= X

1000. (d) TiO, layer fired at 600°C. Magnification=x 5000.
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