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Abstract

Thin film technology forms the corner stone of the modern civilization since many sophisticated devices, e.g. CPU chips, hard disks and LCD screens are made from thin films or film composites. Thus new processing
method can have huge impact not only to the film per se, but also on the applications of these films. Conventional methods of metal thin film fabrication include physical deposition via magnetron sputtering, chemical
vapor deposition or e-beam evaporation, and chemical reduction of metal salt solution, such as by electrochemical deposition, electroless deposition, or pyrolysis at high temperature. Here we demonstrate a new chemical
route for the deposition of metal thin films, namely “polyol method”. High-quality platinum (Pt) films were deposited on conductive substrates, such as conducting polymer films and indium tin oxide (ITO), by the
reduction of H,PtClg with ethylene glycol (EG) at low temperature. Two types of Pt growths were observed. One is the Pt growth from the substrate immediately after the reduction, which results into dense and continuous
Pt with metallic luster and good adhesion to the substrate. The other is the nucleation of Pt in solution, which forms particles. These particles aggregate and finally precipitate as porous Pt on the dense Pt. The factors
which affected the quality of the Pt film, including the concentration and pH value of H,PtClgs solution in EG, and the temperature during the reduction were investigated. Pt deposited by this method could be used as the
counter electrode of high-performance dye-sensitized solar cells (DSCs). The DSCs exhibited efficiency of 8.1 %, quite close to that of the DSCs with conventional Pt counter electrode. In addition, this low-temperature
method enabled the Pt deposition on flexible substrate, which could be used as the flexible counter electrode for DSCs.
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