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Abstract: The sol-gel method has been widely used to synthesize the TiO; for dye sensitized solar cells
and has advantages of easily fabrication process, controlling the TiO: phase and getting transparent
thin-film composed of the TiO. In this paper, we synthesized the crystalline TiO: by sol-gel method
controlled by the quantity ratio of Nitric acid and Ammonium hydroxide additives. The bhest efficiency
result was obtained by 0.05 M Ammonium hydroxide and that results of Voc, Jsc, FF, and efficiency
were 0.68 V, 3.28 mA/cm’, 58.14 and 5.21%, respectively.
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Fig. 1. Flow chart of preparation of TiQ: sol by sol-gel
method.
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Table 1. Manufacturing condition depending on catalyst.
Sample name
NEU H1 H2 H3 OH1 OH2 OH3
Additive Content
Nitric acid 0M 0.05 M 0.10 M 015 M oM oM oM
Ammonium hydroxide 0M 0M 0M oM 0.05 M 010 M 015 M
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Fig. 2. XRD patterns of TiO; films of the DSSC
prepared by using NEU, Hl, H2, H3, OHl, OHZ and
OH3. '*" means FTO peak.
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Fig. 3. FE-SEM images of surface morphology of TiO;
thin films prepared by using NEU, HI, H2, H3, OHI,
OH2 and OH3.
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Fig. 4. I-V curve of the DSSC prepared by using NEU,
Hl1, H2, H3, OHl, OH2 and OH3.
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Table 2. Data of the DSSC prepared by using NEU, HI,
H2, H3, OHl, OH2 and OH3.

Sample Voc Jsc FF Efficiency
NEU 0.69 119 59.1 49
H1 0.71 11.6 56.3 46
H2 0.69 105 58.0 42
H3 0.68 10.0 58.8 40
OH1 0.68 131 582 52
OH2 0.69 129 55.6 49
OH3 0.68 10.7 58.2 4.3
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