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Abstract: Recently, nanocrystalline semiconducting-quantum dots (QDs) have attracted widespread attention due to their outstanding optoelectronic properties. In pursuit of preparing efficient quantum dot light-harvesting sensitizers over mesoporous TiO2 films, an improved successive ionic layer adsorption and reaction (SILAR) process in chemical baths was found to be very effective for depositing and growing various QDs such as CdS, PbS, PbS/CdS, CdSe, CdS/CdSe, and CdSe/CdTe in a both systematic and reproducible way; precursors of QDs delivered sequentially to the surface of TiO2 in chemical baths were adsorbed and reacted directly onto the substrates. The as-prepared QD-sensitized electrodes were combined with a regenerative redox couple, Co(II/III) or a polysulfide electrolyte in a liquid-type cell, and their photovoltaic properties and kinetic parameters were obtained for the evaluation of those QD sensitized-cells. After a series of thorough optimization steps, almost all the tested cells gave over 1~4 % overall power conversion efficiencies and unprecedented high incident photon-to-current efficiencies (IPCEs) when compared with previous results. In this talk, general strategies for making efficient QD- and its dye hybrid-sensitized mesoporous TiO2 solar cells will be presented with future prospects of QD-based solar cells as well as their current limitations.
