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Direct methanol fuel cell (DMFC) has advantages of simple structure and ease of handling of fuel. It is a
potential power source for electric vehicles and portable electronic devices. However, methanol crossover
through the polymer electrolyte leads to a mixed potential in cathode of DMFC. This technical problem
causes negative potential shift and significant decrease of performance in cathode. For solving the problem,
cathodic catalyst with good methanol tolerance and high exchange current density for oxygen reduction
reaction (ORR) should be developed.

Ruthenium-based catalyst shows high methanol tolerance but its catalytic activity remains to be enhanced
comparing with Pt. Here, solvothermal one-step synthesis method was utilized for preparation of
ruthenium-based catalysts supported on carbon black. The prepared catalysts were characterized by X-ray
diffraction, BET surface area measurement, field emission scanning electron microscopy, X-ray
photoelectron pectroscopy and transmission electron microscopy. Catalytic activity for ORR was evaluated
by a rotating disc electrode in O,-saturated 0.1M HCIO, at 27°C.

In the system of RuS,/C, carbon support and its supporting mode were investigated to explore the role of
carbon in solvothermal one-step synthesis method. Studies indicated that carbon support acted as not only a
supporting substrate but also a dispersing agent in the solvothermal one-step synthesis. The ORR properties
of products prepared by one-step synthesis were improved in comparison with catalysts prepared by
physically mixing carbon with solvothermally prepared RuS, powder.

Sulfur can easily turn into gases and evaporate during the reaction, so that RuSe,/C was synthesized from
selenium instead of sulfur. The RuSe,/C catalyst synthesized at 150 °C and calcined at 300 °C exhibited high
activity for ORR. Se-Ru,/C catalyst was prepared from RuCls; and H,SeQOs, and its catalytic activity was
higher than that of RuSe,/C. The two catalysts had shown good methanol tolerance.
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