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Carbon-based catalysts, non-precious metal catalysts for the oxygen reduction reaction
(ORR), were prepared from polyimides (PI) with iron species. Small spheric Pl with iron
composite was used as starting materials. Small speric carbon-based catalysts could be
obtained by carbonization of the small spheric starting materials via multi step pyrolysis.
Catalytic activity of the obtained catalysts were evaluated from voltammograms on
rotating disc electrode (RDE) measurement. The small speric catalyst showed higher
ORR activity as compared to pulverized catalysts prepared from bulk sample due to
improved diffision of oxgen.
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Figure 1. Chemical structure of poly(4,4’-oxydianilylene pyromellitic imide) (PI).
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Figure 2. Preparation of n-PAA.

Figure 3. SEM image of n-PAA.
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Figure 4. Preparation of n-PI-Fe.
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Figure 5. SEM image of carbon-based catalysts from PI-Fe composite
(a) C-n-Pl-Fe
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Figure 6. Voltammograms and Tafel plots of carbon-based catalysts on RDE
measurement. (a) C-n-Pl-Fe (b) C-b-PI-Fe
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Table 1. ORR activities of carbon-based catalysts.

Onset potential Current density at 0.5V
(V) (mA cm™)

C-n-Pl-Fe 0.93 -4.03

C-b-Pl-Fe 0.92 -3.56
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