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Development of the polymer electrolyte membrane fuel cell having hi?hly active
iron complex catalyst for oxygen reduction and an oxide ion moving layer
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In order to development of practical fuel cells, an inexpensive and highly
durable oxygen reduction catalyst is required.

In this study, we focus on inexpensive iron complex catalysts. To improve the stability, | controled
the molecular crystal structure and the electrode structure that keep the iron complex catalyst

away from the electrolytic film with acidic condition.

The complex molecule examined is a planar molecule, which forms a crystal in which the central metal
is linearly arranged. The stability is improved by combining with a complex having another metal as
the center, such as cobalt.Introduce of the electron-withdrawing ion in the complex molecular

crystal improved the catalytic activity.lt was suggested that the construction of the structure in

which the iron complex catalyst was separated from the electrolytic membrane reduced the influence

of hydrogen ions, but the high oxygen concentration condition also contributed to the decrease in
activity.
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Table 1 Onset potential at 10 uA and current densities at 0 V(vs. SCE)
for ORR of various MPc systems with 625 rpm.
Onset potential Current density at 0 V(vs. SCE)
L (V vs. SCE) (nA/cm?) RIGETFH ()
a-FePc 0.456 760 4.0
a-(FePc, s+CoPc,5) 0.349 341 4.0
a-(FePc, s+7ZnPc,5) 0.407 937 4.0
(FePc, s+CoPc 5)-I 0.430 672 3.9

(FePc, +NiPc, o)1 0.403 615 3.7
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