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Electrochemical Impedance Spectroscopy Analysis on the Dye-sensitized Solar Cell
with Different TiO2 thicknesses

48 A

of A MA@ ST E W

A QAT zgut A Q) 9

(Hee-Je Kim - Jeong-Gee Lee - Hyunwoong Seo * Min-Kyu Son - Jin-Kyoung Kim -
K. Prabakar - Inyoung Shin)

Abstract — Dye-sensitized solar cell(DSC) is composed of a dye-adsorbed nanoporous TiO: layer on fluorine-doped tin
oxide(FTO) glass substrate, electrolyte, and platinium doped counter electrode. Among these, a dye-absorbed nanoporous
TiO; layer plays an important role in the performance of the DSC because the injected electrons from excited dye
molecules move through this layer. And the condition of TiO: layer such as the morphology and thickness affects on the
electron movement. Therefore, the performances and the efficiency of DSC change as the thickness of TiO: layer is

different. Electrochemical Impedance Spectroscopy(EIS)

is the powerful analysis method to study the Kkinetics of

electrochemical and photoelectrochemical processes occurring in the DSC especially the injected electron movements. So
we analyzed the DSCs with different TiO; thicknesses by using EIS to understand the influence of the TiO: thickness to
the performance of the DSC clearly. Finally, we got the EIS analysis on the DSC with different TiO2 thickness from the
internal resistance of the DSC, the electron life time and the amount of dye molecules.
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DSC(Dye-sensitized Solar Cell), TiO» thickness, EIS(Electrochemical Impedance Spectroscopy) analysis,
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Table 1 DSC performances with different thicknesses of TiOz

. Ro Vee Jse Prax Eff
Thickness | (o)) M | e | | FE ] )

4y 148.5 | 0.81 |. 4.92 0.30 | 0.61 | 2.44
7 um 110 | 0.72 9.46 0.45 | 0.53 | 3.60
10m 88.65 | 0.75 | 11.46 | 0.60 | 0.56 | 4.83
12um 37.43|10.74| 1718 | 0.84 | 0.53 | 6.73
15um 3522 | 0.72 | 16.84 | 0.80 | 0.53 | 6.44
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Table 2 The peak frequency(f) and the electron lifetime(t,)

with different thicknesses of TiO:

Thickness folHz) T(s)
4ym 7.45 0.134
7 um 5.04 0.198
10um 5.04 0.198
12um 3.417 0.293
15um 3.417 0.293
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