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Abstract

The glass bead surface was coated using a TiO, sol, after which dry-treated (TB) and calcined (TBc) samples were prepared.
Photocatalytic degradation of methylene blue and toluene, as well as characterization of the TiO, thin films, were carried
out. The TiO, thin film of the TB sample had the same shape as the sponge foam, according to FE-SEM, XPS, and FTIR
analyses, and contained both amorphous and crystalline TiO,. On the other hand, crystalline TiO, was mainly present in the
TiO; thin film of the TBc sample, and needle-shaped particles and tiny ones were mixed. The adsorption capacity for methyl-
ene blue and the degradation rate of the TBc sample were less than 10 % compared with those of the TB sample, and the
adsorption capacity and degradation rate of the TBc sample decreased similarly as the amount of TiO, coating increased.
The amount of toluene adsorption for the TBc sample (46 mg/g) was smaller than that of the TB sample with the same
coating amount, but the degradation rate was similar. In the case of the TB sample, the degradation rate for toluene decreased
less than the adsorption capacity as the amount of TiO, coating increased. This result is considered to be because, in the
non-calcined TB sample, the active site reduction of the crystalline particles occurred less and the specific surface area of
the amorphous texture decreased as the amount of TiO, coating increased.
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Figure 1. Schematic diagram of experimental setup used for
photocatalytic degradation of methylene blue (a) and toluene (b).
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Figure 2. FE-SEM images of FB (a) and TB (b).

Table 1. EDS Analysis Results of FB and TB (At%)

Element FB B
C 16.36 4.79
(¢} 45.32 62.04
Na 7.39 2.41
Si 27.11 5.83
Ca 2.96 1.82
Ti 0.09 22.74
Al 0.77 0.37

Figure 3. FE-SEM images of TB (a) and TBc (b).

Table 2. BET Areas of Powders Separated from TiO, Thin Film
Coated on a Glass Plate

Powder calcined
at 500 °C

Powder dried
at 100 °C
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Table 3. Cumulative Adsorption Amount of Methylene Blue According
to the Cycle Number for TB and TBc

pmol/g (TiO,)

Cycle number

B TBc
1 103.6 9.4
2 186.8 16.3
3 220.5 20.7
4 224.0 23.6

Table 4. TiO, Loading According to the Coating Number for TBc

Coating number 1 3 5
TiO, loading / mg/g(bead) 9.6 41 46
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Figure 8. Photodegradation capacity of methylene blue according to
TiO, loading amount for TBc. Cyg = 5.0 X 10 pM.
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