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Abstract — In this study, the TiO,/V,05 hybrid semiconductors were prepared by mixing TiO, and V,0s, and a sub-
sequent smash process to reduce the recombination of electron and improve the efficiency of solar cells. Dye-sensitized
solar cells were constructed using the resultant hybrid semiconductor, and their electrochemical properties were also
investigated. The photocurrent-voltage curve obtained with the cells indicated a significant increase in the efficiency
from 2.9 to 5.7% by the factor of 2 compared to the result obtained only with TiO,. It is believed that the introduction of
V, 05 eftectively transport electrons in the TiO, conduction band to FTO glass and suppress recombination with the dye
and/or the electrolyte, thus yielding an efficient performance of the dye sensitized solar cell. The impedance values also
indicated a decrease of resistance in the interface of TiO,/dye/electrolyte supporting the constructive contributions of the
smashed TiO,/V,0;5 hybrid semiconductors for the efficiency.
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Fig. 1. Fabrication diagram of manufactured DSSC.
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Fig. 2. XRD analysis (a) RT, (b) S-VOT.
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Fig. 3. Particle size distribution of RT, VOT and S-VOT samples.
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Fig. 4. FE-SEM images (a) RT, (b) VOT, (c) S-VOT.

g ElkIAe] 7|k 54 177

Fig. 5. FE-SEM images of photoelectrode coated VOT (a) and S-
VOT (b).
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Fig. 6. I-V curve characteristics of manufactured DSSC.
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Table 1. Performance parameters of DSSC with V,05 additive and
size reduction

V()L‘ ISL‘ 5 V’VI(IX Imax 5 FF T]
V) (mA/m?) (V) (mA/em”) (%)
RT 0.87 5.48 0.62 4.62 0.60 2.86
VOT 0.91 8.02 0.60 7.57 0.62 4.52
S-VOT 093 9.45 0.66 8.67 0.65 5.71
FF = (Vi % L) | (Voo ¥ 1) @
N(%) = [(V * L. ¥ FF) / (P, x S)] x 100(%) ©)

2 3)IA P, S= 242 24k W 4171100 mW/emd)e} Alzg A
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FF 3l &8 S710 93 vl /b FR) 6k RT, VOT 4
S-VOT7} 242} 0.60, 0.62 “12] 3L 0.66°-% A3+ S7F8I91aL, aie
2.86, 4.52 12|11 5.74%% Z718ISiT
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Fig. 7. Mechanism of improved efficiency of manufactured DSSC (a)-1, (a)-2: RT, (b)-1, (b)-2: S-VOT.
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