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Application of vertically-aligned single-walled carbon nanotube films to counter
electrodes of dye-sensitized solar cells
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We aim to apply vertically aligned single-walled carbon nanotube (VA-SWNT) films synthesized by
ACCVD method to counter electrodes (CEs) of dye-sensitized solar cells (DSCs). A DSC was developed
by installing VA-SWNT films as a CE, in place of conventional sputtered Pt on fluorine-doped tin oxide
(FTO) layers. A VA-SWNT film was transferred onto a FTO-coated glass substrate using the hot-water
detachment technique. Furthermore, in order to reduce the contact resistance, we adopted Si substrates
deposited with Au/Cr metallic bilayer instead of the FTO-coated glass substrates. The performance of
cells using VA-SWNT films were compared with that using other catalytic materials.
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Fig. 1 ACCVD apparatus.
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Fig. 2 Schematics of dye-sensitized solar cell.




Fig. 3 SEM images of VA-SWNT films transferred on
(a) a FTO-coated glass substrate, (b) Au/Cr bilayer deposited
on a Si substrare.
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Fig. 4 Equivalent circuit model of solar cell.
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Fig. 5 I-V characteristics.
Table 1 Attributes of cell.
Counter electrode Voc[V] Isc[mA/cm?] FF 1 [%)
Pt on FTO 0.71 7.94 0.52 2.98
SWNT on FTO 0.69 7.10 0.49 243
SWNT on Au/Cr/Si 0.70 7.26 0.53 2.71
Carbon black on FTO 0.67 6.68 0.59 2.66
Table 2 Fitting parameters.
Counter electrode n 1,[A/om®] | RshlkQ/cm?]| Rs[Qcm?]
Pt on FTO 1.66 3.14E-07 0.81 26
SWNT on FTO 1.60 2.55E-07 0.85 33
SWNT on AU/Cr/Si 1.62 2.43E-07 0.81 25
Carbon black on FTO| 1.60 3.05E-07 0.81 20
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