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Morphology control and characterization of single-walled carbon nanotube counter
electrodes in dye sensitized solar cells
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Dye sensitized solar cells (DSSCs) were fabricated using single-walled carbon nanotube (SWNT)
film as the counter electrodes. SWNT film was synthesized by alcohol chemical vapor deposition method
and transferred on FTO substrate by hot water method. The morphology of SWNT film was changed by
exposure of ethanol vapor. I-V characteristics and electrical impedance spectrum of DSSCs were
investigated. It is elucidated that SWNT counter electrodes have large impedance in 1 ~ 100 Hz and the
morphology of SWNT counter electrode has influence on the internal resistance and power conversion

efficiency.
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Fig. 3 Structure of dye sensitized solar cell.
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Fig. 4 Equivalent circuit model of DSSC.
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Fig. 5 1-V characteristics. Fig. 6 Impedance spectrum

Current density versus voltage.  of solar cells. Imaginary part of
impedance versus real part of

impedance.

Table 1 Properties of the solar cells.

Counter electrode | Isc[mA/cm®] | Voc[V] | FF | PCE[%]
Pt 13.65 0.71 0.64 6.19
SWNT 12.48 0.66 0.51 4.20
treated SWNT 12.24 0.70 0.54 4.64
Table 2 Fitting parameters of equivalent circuit.
Counter electrode | Ry[Q] R1[Q] R,[Q] W [Q]
Pt 25.48 2.24 1151 3.81
SWNT 28.64 2.57 34.73 4.43
treated SWNT 19.12 20.10 28.54 3.42
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Fig. 7 Impedance spectrum of symmetry cells. (a) Imaginary part
of impedance versus real part of impedance. (b) Imaginary part of
impedance versus frequency.
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