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Abstract

Dimethyl ether (DME) is an emerging renewable fuel, with increasing annual production. It has already found widespread use as town gas, primarily in
China, but has also been demonstrated as an excellent diesel substitute. With the expected availability and benign properties, DME could
advantageously be used as an alternative to methanol in fuel cells, e.g. to power on-board electronic devices in trucks utilizing the same fuel as the
engine. The limitations of direct DME fuel cell are the same as for direct methanol fuel cells (DMFCs) — slow kinetics and large degree of fuel crossover,
when compared to traditional hydrogen fed cells. Additionally, DME is a gas at ambient conditions with low solubility in water, which is also necessary
for conversion of the fuel. In conventional low temperature Nafion-based fuel cells DME-water mixture would separate in two phases, further limiting
the performance. Using phosphoric acid doped polybenzimidazole (PBI) membranes it is possible to operate at temperatures up to 200 °C, avoiding
phase separation problems by supplying the DME-water mixture as vapour and providing additional energy to overcome the kinetic barriers.

It has previously been shown that it is indeed possible to oxidise dimethyl ether directly in a high temperature proton exchange membrane fuel cell (HT
PEMFC) with performances close to DMFC at the same conditions. The presented study gives insights on the effect of operating conditions and cell
components composition on performance and durability of direct DME HT-PEMFC. The highest obtained peak power density was 79 mW/cm? at 200
°C and ambient pressure with air as oxidant.
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