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Electrochemical Properties of Dye-sensitized Solar Cells

Using the TiO2 Prepared by Hydrothermal Reaction
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Abstract: In this work, according to temperature and time of hydrothermal synthesis, the electrochemical

properties of TiO. particle using TTIP based on changing temperature and time in the hydrothermal synthesis

were analyzed and optimized temperature and time were derived. When hydrothermal synthesis temperature

and time were 200C and 1 h, respectively. The fabricated DSSC delivered the best electrochemical properties.

In that case, TiO: particle size was 13.08 nm, electron transport time was 2.34x10 % s and recombination time
was 4.01x10° s. The lowest impedance of 1352 Q and Voc, Jsc, FF is 0.70 V, 11.50 mAcrn’Z, 65.62%,
respectively and corresponding efficiency of 5.34% was considered as the optimal.
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Fig. 1. XRD patterns of prepared TiO2 as a function of
calcination temperatures.
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Fig. 2. Electron transport times of DSSCs measured at
different voltages.
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Fig. 3. Impedances of DSSCs with different TiOo.
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Fig. 4. Photocurrent density—-voltages of DSSCs.
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Table 1. The simulated datas from the EIS of DSSCs.

w R1 R2 RI+R2
S (Q) (Q) (Q)

180C 1 h 10.94 17.90 28.84
200C 1 h 7.61 14.48 13.52
200C 1 h 16.21 13.52 29.73

Table 2. JV datas of DSSCs.

arameter Voc Jsc Fill Factor Efficiency
Sample (V) (mA/cm?) (%) (%)

180C 1 h 0.68 10.31 63.94 453
200C 1 h 0.70 11.50 65.62 5.34
200C 1 h 0.67 10.72 62.20 4.48
m 05h
107 | : 1h

Transport time (s)

10° L 1 1 1 1
05 0.6 0.7 0.8 0.9 1

Voltage (V)

Fig. 5. Electron transport times of DSSCs measured at
different voltages with hydrothermal times of 05, 1, 2
and 3 hours.
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Fig. 6. XRD patterns of prepared TiO2 as a function of
calcination times.
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Fig. 7. The IMVS response plots of DSSCs at 1 V input
voltage prepared with hydrothermal times of 0.5, 1, 2 and
3 hours.
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Fig. 8. Electron recombination times of DSSCs measured
at different voltages with hydrothermal times of 0.5, 1, 2
and 3 hours.
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Table 3. IV datas of DSSCs prepared
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\% Voc Jsc Fill Factor Efficiency

Samnis V) mAlm®) 0 (%)
200C 05 h 0.65 9.47 62.09 3.83
200C 1h 0.70 11.50 65.62 5.34
200C 2 h 0.65 11.62 60.86 4.66
200C 3 h 0.66 10.24 60.02 4.11
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