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The range of use of carbon nanotubes in organic solar cells has been further
expanded. We functionalized carbon nanotubes with fullerene derivatives and
lithium-ion-encapsulated fullerenes to produce perovskite solar cells with energy conversion
efficiencies exceeding 20%. For the first time, a film of double-walled carbon nanotubes could be

used as a transparent electrode for solar cells. We also succeeded in applying metal carbon
nanotubes to silicon photovoltaic solar cells instead of conventional metal electrodes by using

Nafion as a dopant.
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