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Influence of Storage at Subfreezing Temperature on
V-l Characteristic for Direct Methanol
Fuel Cell and Its Improvement
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Abstract

The V-I characteristic of the direct methanol fuel cell (DMFC) has been investigated during storage at subfreez-

ing temperature of -10 °C. The characteristic was found out to deteriorate drastically after such storage where

the anode was filled with 1 mol 1" methanol aqueous solution. This deterioration was attributed to freezing of

the solution in the catalyst layer, which caused severe damage to both three-phase boundaries function for the

anode and cathode catalyst layer and the adhesive connection between catalyst layer and polymer electrolyte

membrane. The outstanding suppression of this phenomenon was achieved by using concentrated methanol solu-

tion with low freezing point or draining the freezing solution and generated water from both catalyst layers.
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Fig. 1 V-l characteristics of DMFC after storage

at =10 °C for 72 hours (&, A) and initial (O, @)
under the test condition of fuel of 1 mol I”* MeOH
(8.0 ml min™") and oxidant of air (1000 ml min™")
at cell temperature of 70 C.

Anode before storage: Filled with 1 mol I”" MeOH.
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Fig. 2 V-I characteristics of DMFC after storage
at =10 °C for 72 hours (&, A) and initial (O, @)
under the test condition of fuel of 1 mol I”" MeOH
(8.0 ml min™") and oxidant of air (1000 ml min™") at
cell temperature of 70 C.

Anode before storage: Filled with H,0.
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Fig. 3 Polarization characteristics of DMFC after
storage at -10 °C for 72 hours ( O, & ) and ini-
tial (—) under the test condition of anode (1 mol
I”" MeOH, 8.0 ml min™") and cathode (H,, 100 ml
min~', humidified at 70 °C) at cell temperature of
70 C.

Anode before storage: Filled with 1 mol 1" MeOH

(O), H0 (&).
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Fig. 4 Polarization characteristics of DMFC after
storage at -10 °C for 72 hours (O, £) and initial
(—) under the test condition of anode (H,, 1000 ml
min~', humidified at 70 °C) and cathode (O, 1000
ml min”', humidified at 70 °C) at cell temperature of
70 C.

Anode before storage: Filled with 1 mol I”" MeOH

(O), H0 (&).

Fig. 5 Photograph of peeled MEA after several
times of storage at subfreezing temperature.
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Fig. 6 V-l characteristics of DMFC after storage
at -10 °C for 72 hours (&, A) and initial (O, @)
under the test condition of fuel of 1 mol I”" MeOH
(8.0 ml min™") and oxidant of air (1000 ml min™")
at cell temperature of 70 C.

Anode before storage: Filled with 8 mol I”" MeOH.
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Fig. 7 V-l characteristics of DMFC after storage

at =10 °C for 72 hours (&, A) and initial (O, @)

under the test condition of fuel of 1 mol I MeOH

(8.0 ml min™") and oxidant of air (1000 ml min™")

at cell temperature of 70 C.

Anode and cathode before storage : Draining MeOH
and H,0.
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