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Abstract: Platinum is used as an oxygen reduction reaction electrocatalyst for polymer electrolyte fuel cells, which

still have many problems such as amount of resource, cost and instability. We focused on Zr oxide-based compounds

which might be more stable and cheaper than platinum. We found that use of oxy-zirconium phthaloyanine as

starting material could improve the oxygen reduction activity. In this study, we investigate the factors which affect

oxygen reduction activity by the thermally decomposed and low p, oxidation methods. As the results, we confirmed

that low p,, oxidation was more efficient to obtain high ORR activity, and the amount of deposited carbon and the

crystallinity of ZrO, might be the active factors.

Key Words: Polymer Electrolyte Fuel Cell (PEFC), Non-platinum, Oxygen Reduction Reaction (ORR), Oxygen

vacancy, Zr oxide-based compounds
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Fig.1 Molecular structure of oxy-zirconium phthaloyanine
(ZrOPc).
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Fig.2 Potential - current curves of TD_Zr-CNOs for oxygen
reduction reaction. (900°C, 4 %H,).
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Fig. 3 TEM images of TD_Zr-CNOs and particle size
distribution (a) treated for 60 min, (b)treated for 200 min,

(c) treated for 400 min, (d)zoom of (b) (900°C. 4%H,).
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Fig.4 Relationship between weight change and heat treatment-
time (900°C, 4%H,).
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Fig. 5 XRD patterns of TD_Zr-CNOs. (900°C, 4 %H ,).
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Fig. 6 Dependence of iozz at 0.8 V and half width of TD_Zr-
CNO on heat treatment time. (900°C, 4 %H ,).
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Fig. 7 Relationships between iozz at 0.8 V and heat treatment
time of catalysts.
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Fig. 8 TEM images of catalysts (a) TD_Zr-CNO treated for
200min, (b)zoom of (a), (c)LO_Zr-CNO,s treated
for 400min, (d)zoom of (c).
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Fig. 9 Relationship between weight change and time during
heat treatment.
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Fig. 10 XRD patterns of LO_Zr-CNOs.
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Fig.11 Relationships between half width and heat treatment
time of catalysts.
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