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Abstract

Passive direct methanol fuel cells (pDMFCs) have several advantages such as high theoretical
energy density, quick refueling and environmentally safe. However, methanol crossover (MCO)
is one of the major challenges to the commercialization of pDMFCs. Significant progress has
been achieved over the last few years in controlling MCO through different approaches, such as
applying porous plate, pervaporative membranes, and so forth. These methods are mainly based
on supplying methanol to the anode surface in vapor phase. Thus, two types of pDMFCs are
available: low methanol concentration (liquid-feed pDMFC) and high methanol concentration
(vapor-feed pDMFC). The methanol and water transports are different in these two types of
cells. Moreover, under low operating temperature and at high methanol concentration (i.e.,
above 50 mol%) in the vapor-feed pDMFC, the possibility for chemical intermediate to form
increases. Such intermediates not only decrease the efficiency of the cell but are also harmful
for the health and the environment. The aim of this review is to highlight and clarify the
differences between liquid and vapor-feed pDMFCs. Moreover, the mechanism of intermediates
formation in vapor-feed pDMFC and the different approaches to controlling it are presented.
Finally, we present recommendations for designing safe and high performance pDMFCs.
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