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Abstract Well-dispersed platinum catalysts on ruthenium oxide nanofiber supports are fabricated using electrospinning,
post-calcination, and reduction methods. To obtain the well-dispersed platinum catalysts, the surface of the nanofiber
supports is modified using post-calcination. The structures, morphologies, crystal structures, chemical bonding energies, and
electrochemical performance of the catalysts are investigated. The optimized catalysts show well-dispersed platinum
nanoparticles (1-2 nm) on the nanofiber supports as well as a uniform network structure. In particular, the well-dispersed
platinum catalysts on the ruthenium oxide nanofiber supports display excellent catalytic activity for oxygen reduction
reactions with a half-wave potential (E,) of 0.57 V and outstanding long-term stability after 2000 cycles, resulting in a
lower E);, potential degradation of 19 mV. The enhanced electrochemical performance for oxygen reduction reactions
results from the well-dispersed platinum catalysts and unique nanofiber supports.
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Fig. 1. FESEM images of (a) Pt/CNF, (b) Pt/Ru0,-300, (c)
Pt/Ru0,-400, and (d) Pt/Ru0,-500.
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Fig. 2. High-resolution TEM images of (a) Pt/CNF, (b) Pt/
Ru0,-300, (¢) Pt/Ru0,-400, and (d) Pt/Ru0,-500.
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Fig. 3. (a) XRD patterns of Pt/CNF, Pt/Ru0,-300, Pt/Ru0,-400, and Pt/RuQ,-500. (b) XPS spectra from the Pt 4f,, and Pt
4f5, photoelectrons of Pt/RuQ,-400.
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Fig. 4. (a) The polarization curves of commercial Pt/C, Pt/CNF, Pt/Ru0,-300, Pt/Ru0,-400, and Pt/Ru0,-500 in an O,-
saturated 0.1 M HCIOj electrolyte at a sweep rate of SmV s at rotational speeds of 1600 rpm. The polarization curves of (b)
commercial Pt/C, (c¢) Pt/CNF, (d) Pt/Ru0,-300, (e) Pt/Ru0,-400, and (f) Pt/Ru0,-500 at various rotational speeds in range
from 100, 400, 900, 1,600, and 2500 rpm.
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Fig. 5. The long-term stability tests of (a) commercial Pt/C, (b) Pt/CNF, (c) Pt/Ru0,-300, (d) Pt/Ru0,-400, and (e) Pt/RuO,-
500 were conducted using CVs up to 2000 cycles in the range of 0.4-0.9 V at a scan rate of 50 mV s in an O,-saturated

electrolyte.
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