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Hydrogen Gas Evolution Phenomenon from DMFC
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Abstract

The continuous H, gas evolution phenomenon was observed in fuel electrode of DMFC at open circuit state.

This phenomenon was closely influenced by the air flow rate. The H, gas concentration analyzed by gas chro-

matography went up to 82% with no detection of CO. The thermodynamic efficiency of H, gas evolution of this

phenomenon was calculated to be 26.7% from the value of measurement of continuous hydrogen evolution. Fur-

thermore, H, gas evolution was also observed in fuel electrode of DMFC even at electric power generation state.

It seemed that this H, gas evolution was induced by electrolyzing methanol solution in DMFC. This phenomenon

seems to be applicable for one of promising breakthrough technology for H, production.
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Fig. 1 Schematic diagram of the experimental
equipment for H, gas evolution from DMFC.
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Fig. 2 Change in total gas rate (O), H, gas evolu-
tion rate (2 ), and open circuit voltage (H) as a
function of air flow rate at the open circuit state of
DMFC under the condition of the flow rate of 5.0 ml
min~" of 1 mol I”* MeOH at 50 °C.
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Table 1 Composition of evolved gas from fuel
electrode at the open circuit state of DMFC under
the condition of flow rate of 5.0 ml min.”" of 1 mol
I”" MeOH and air flow rate of 60 ml min.™" at 50 °C.

Hs Cco, co N, 0,
82% 13% Undetected o, 0.30%
< 1ppm
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Fig. 3 Change in H, gas evolution rate as a func-
tion of operation time at the open circuit state of
DMFC under the condition of flow rate of 5.0 ml
min.”" of 1 mol I MeOH and air flow rate of 50 ml
min.”" at 50 °C.
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Fig. 4 Change in H, gas evolution rate (O ) and
current density (&) as a function of air flow rate un-
der electric power generation state at constant volt-
age of 400 mV of DMFC with 1 mol I”" MeOH of its
flow rate of 5.0 ml min.”" at 50 °C.
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Fig. 5 Schematic drawing on H, evolution mecha-
nism from DMFC.
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