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Yttrium ions doped TiO, particles have been prepared using a low temperature combustion method. The physical properties
were investigated, together with the activity of TiO, particles as a photocatayst for the decomposition of methylene blue.
From XRD results, the major phase of al the TiO, particles prepared under basic condition was an anatase structure but
a rutile peak was observed when they are prepared under acidic condition. The crystallite size of TiO, particles was decreased
as the molar ratio of CA/TTIP increased. The photocatalytic activity increased with an increase of CA/TTIP molar ratio and
pH in the solution. In addition, the doping of 1.0 mole% yttrium ion on the TiO, enhanced the photocatalytic activity and
showed the higher activity than commercial P-25 catalyst.
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Figure 1. XRD patterns of nanosized TiO, powder prepared a different
CA/TTIP rétio.
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Figure 2. XRD patterns of nanosized TiO, powder prepared at different
pH of initid solution : CA/TTIP = 2.6.
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Figure 3. XRD patterns of nanosized TiO, powder calcined at different
temperature : CA/TTIP = 2.6.
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Table 1. Crystalite Size of Nanosized TiO, Powders by XRD

taﬂcipicgtrljarﬂeo?‘t) Crystal structure Crystallite size (nm)
400 anatase 14.7
500 anatase 22.9
600 anatase/rutile 25.7/21.0
700 anatasefrutile 27.4/41.3
800 anatase/rutile 51.4/59.0
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Figure 4. FT-IR spectra of nanosized TiO, powder prepared a different
pH of initial solution : CA/TTIP = 2.6.
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Figure 5. PL spectra of nanosized TiO. powder calcined at different
temperature : CA/TTIP = 2.6.
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Figure 6. TEM images of nanosized TiO, powder calcined a different
temperature: CA/TTIP = 2.6.
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Table 2. Photocatalytic Activity of Nanosized TiO, Powders (CA/TTIP
= 2.6, pH of the initid solution = 12.2)

Catalysts k' [x10°min™]
15 4.8
CA/TTIP 18 72
mole ratio 20 8.7
2.6 30.0
4.3 42
pH 78 49
12.2 30.0
400 8.2
500 30.0
Calcination
temperture (C) 600 220
700 5.9
800 29
1.0 &
0.8 -
0.6 -
5
G
0.4 - 0.5mol% Y-TiO,
Smal% Y-Tio; ~—_|
0.2 4
TiO, -
-25
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Time(min)

Figure 7. Photocatalytic activity of various titanium dioxides.
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Figure 8. PL spectra of yttrium ion dopped TiO. powders.
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