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Dimethyl ether (DME) has been considered as a promising fuel because theoretical
electromotive force and theoretical efficiency of direct DME fuel cell (DDFCs) are almost equal
to those of direct methanol fuel cell (DMFC), and it can be stored in high-density liquid phase
at modest pressures of around 0.6MPa (25°C). In addition, DME is less toxic than methanol.

In this paper, the electro-oxidation of DME was carried out using stripping voltammetry
(SV) and cyclic voltammetry (CV) on Pt electrode in aqueous H2SOs.  The results of SVs
indicated e.p.s. (electron per site) of DME oxidation reactions (DOR) was 1.5~2 at adsorption
potentials (0.05~0.5V vs. RHE). CVs showed that adsorbates of DOR were similar to those of
formic acid, the predominant species are suggested to be *CO (linear), **CO (bridge) and
***COH. However, it was found that the product potential of the strong adsorbates was

different by the varying the potential range.
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Fig. 1 Cyclic voltammogram on Pt electrode in
DME saturated H,SO, and stripping voltammogram
after adsorption at 0.3V. Sweep rate : 100mVs2.
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Fig. 2 Dependency of e.p.s. on adsorption potentials on Pt
electrode in various solutions. In DME saturated H,SO,,
0.1M methanol /H,SO, aq and 0.1M formic acid /H,SO, aq,
t,q(adsorption time) =60s.

Table 1 e.p.s. of possible adsorbates
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CO(linear) 1 2 14
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Fig. 3 Cyclic voltammogram on Pt electrode in DME
saturated H,SO, and 0.005M methanol at 100mVs, 50°C.
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Fig. 4 Cyclic voltammogram on Pt electrode in DME
saturated H,SO, and 0.005M formic acid at 100mVs, 50°C.
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Fig. 5 Cyclic voltammogram on Pt electrode in DME
saturated H,SO, , 10mVs at different potential range.
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Fig. 6 Cyclic voltammogram on Pt electrode in 0.05M
Formic acid, 10mVs! at different potential range.
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