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Synthesis and Evaluation of Variable Temperature-Electrical Resistance Materials Coated
on Metallic Bipolar Plates
*Hye-Mi Jung, Jung-Hun Noh, Se-Joon Im, Jong Hyun Lee, Byung Ki Ahn, **Sukkee Um

For the successful cold starting of a fuel cell engine, either internal of external heat supply must be made to
overcome the formation of ice from water below the freezing point of water. In the present study, switchable
vanadium oxide compounds as variable temperature-electrical resistance materials onto the surface of flat metallic
bipolar plates have been prepared by a dip-coating technique via an aqueous sol-gel method. Subsequently, the
chemical composition and micro-structure of the polycrystalline solid thin films were analyzed by X-ray diffraction,
X-ray fluorescence spectroscopy, and field emission scanning electron microscopy. In addition, it was carefully
measured electrical resistance hysteresis loop over a temperature range from -20C to 80C using the four-point probe
method. The experimental results revealed that the thin films was mainly composed of Karelianite V,0O3 which acts
as negative temperature coefficient materials. Also, it was found that thermal dissipation rate of the vanadium oxide
thin films partially satisfy about 50% saving of the substantial amount of energy required for ice melting at -20C.
Moreover, electrical resistances of the vanadium-based materials converge on an extremely small value similar to
that of pure flat metallic bipolar plates at higher temperature, i.e. T = 40C. As a consequence, experimental studies
proved that it is possible to apply the variable temperature-electrical resistance material based on vanadium oxides
for the cold starting enhancement of a fuel cell vehicle and minimize parasitic power loss and eliminate any necessity
for external equipment for heat supply in freezing conditions.
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Development of the Lithium Polymer Battery Charger Using the Small Fuel Cell
*Tae-Hoon Kim, Jong-Hak Lee, Seung-Joon Lee, **Woojin Choi
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