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Abstract — In this study, the variation of characteristics of P-25 photocatalyst with calcination temperature(Pure: non-
thermally treated, 450, 650, 850 °C) was studied. The photocatalysts were used as working materials for dye-sensitized
solar cells: DSSCs) later on and their photovoltaic characterization was carried out. The photocatalytic degradation of
methylene blue using the P-25 photocatalyst with different calcination temperature was almost same expect for 850 °C.
The solar energy conversion efficiency () of DSSCs prepared by the nanoparticles (photocatalyst) reached 6.9% (for
pure), 6.5%(for 450), 5.8%(for 650) and 5.6%(850).
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Fig. 1. Schematic diagram of the experimental apparatus.
1. UV lamp power regulator 6. Reflect cap

2. Stirrer 7. Vial

3. Water circulator 8. UV spectrophotometer
4. Reactor 9. Computer

5. UV-lamp
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Fig. 2. TGA Curve of P-25 photocatalyst.
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Fig. 3. X-ray diffraction patterns of P-25 photocatalysts.
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Table 1. Composition ratio of Ti and O of the photocatalysts
Pure 450°C 650°C 850 °C
Element Wt% Am% Wt% Am% Wt% Am% Wt% Am%
(6] 40.29 66.89 40.35 66.95 36.37 63.11 15.04 34.65
Ti 59.71 33.11 59.65 33.05 63.63 36.89 84.96 65.35
O:Ti 1:1.48 2.02:1 1:1.47 2.03:1 1:1.75 1.71:1 1:5.69 1:1.89

Wit%: Weight percent, Am%: Atomic percent.
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Fig. 5. Degradation ratio of MB on P-25 photocatalyst with heat treat-
ment temperature.
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Fig. 6. Photocurrent-voltage (I-V) curves of pure P-25 and thermally
treated P-25.

Table 3. Cell performances of the DSSC with TiO, films

heat treatment (unit: %) Sample name /. (mA/cm?) Ve (V) FF n (%)
Photocatalyst Heat treatmeont 0 hr 1 hr 2 hr 3 hr Pure 18.28 0.68 0.56 6.96
temperature (°C) 450 15.74 0.66 0.63 6.54
Blank - 0.0 0.2 0.8 1.5 650 15.00 0.68 0.57 5.81
Pure 0.0 66.4 85.1 99.5 850 17.87 0.62 0.51 5.65
P25 450 0.0 500 834 994 The thickness of TiO, films was about 10.7 um.
650 0.0 424 83.2 97.6
850 0.0 16.0 27.8 46.2
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