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Elemental Technology Development of Direct Ethanol Fuel Cell
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ABSTRACT

In an environment marked by global serious climate change and energy problem, expectation to the
hydrogen energy or the renewable energy rises rapidly. At a point having the potential that it can
replace a small high—performance secondary battery, a direct alcohol fuel cell (DAFC) attracts interesting
attention and expectation as a portable power supply. From the perspective of the energy density and
availability of bio—fuel, ethanol is more preferable to the other alcohol as fuel. Despite all the advantages,
an essential breakthrough is necessary for the realization when we can use ethanol as fuel.

In this report, the development approach and its result that went ahead through a study on prototyping
of the fuel cell and its application (prototype printer operated by fuel cell power system) in parallel with
materials and the device development are reviewed. Focusing on the high active electrocatalyst which
becomes indispensable to the direct oxidation of ethanol, the development result, remaining problems,
and the future prospects of basic materials for the realization of a direct ethanol fuel cell (DEFC) are

reported.
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reaction of acetic acid at high temperature.
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Fig.11 Polymer blended electrolyte solution and the
membrane.
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Fig.12 Proton conductivity (indicated value with
dots;unit X 102S/cm) vs. content ratio (mol%)
of phosphonic acid group containing
monomer (P), sulfo group containing
monomer (S) and crosslinking agent (C).
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Fig.13 Polymer electrolyte membrane composite.
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Table 2 Material characteristics of newly-developed membrane.
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Fig.14 1-V characteristics of DMFC operation by use
of self-made MEA composed of the polymer
electrolyte membrane composite compared to
Nafion117. Anode;3wt% methanol solution,
Cathode; air, Cell temperature;80°C.
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