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Title: Application of graphene dopants to anodes of dye-sensitized solar
cells

Name: Yu-Chao Wang and Chun-Pei Cho”
Department of Applied Materials and Optoelectronic Engineering, National Chi Nan
University, Taiwan ROC

Graphene oxide could be successfully reduced to graphene using autoclave, and this has been
demonstrated by the results of Raman, XRD and XPS analyses. Graphene was doped into
TiOz electrode, which was applied to DSSC to improve device performance. It has been
discovered that appropriate graphene doping could enhance dye adsorption and absorption of
visible light. The optimum ratio of graphene doping in TiO2 was 0.005: 1. Furthermore, it
was demonstrated that three-layer graphene-doped TiO: covered on FTO conductive
substrates would be better than two- or one-layer graphene-doped TiO2 and could achieve an
optimum DSSC performance. Graphene was favorable for dispersion of TiO2 nanoparticles
and reduction of electrolyte by the dye, leading to improved electron transfer at the interface
and decreased probability of electron-hole recombination. The path and time of electron
transport were thereby reduced. Nevertheless, excessive graphene doping resulted in
non-uniform dispersion of TiO2 nanoparticles and reduced specific surface area and amount
of dye adsorption. This could cause lower photocurrent density and DSSC performance. In

this study, the most optimized ratio of graphene doping in TiO2 has been ascertained.



