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Fig. 1 SEM of BDDs
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Fig. 2 XPS spectrum of the sample D-B2 and high

resolution B, core-level XPS spectrum
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Fig. 3 Raman spectra and XRD patterns of samples
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Fig. 4 CV curves of samples
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Fig. 5 SEM of the BDDs deposited at various methane

contents
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various methane contents
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Effect of doped boron and graphite phase content
of boron-doped diamonds on catalytic performance of fuel cell cathode

WANG Lei, SUO Ni, ZHANG Guifeng, WU Aimin, HUANG Hao"

( Key Laboratory of Materials Modification by Laser, lon and Electron Beams, Ministry of Education,

School of Materials Science and Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: Boron-doped diamonds are good candidates as metal-free catalysts for the cathodic oxygen
reduction reaction of fuel cells. The relationship between the content of doped boron and sp®
hybridized graphite phase in boron-doped diamonds with the oxygen reduction reaction potential and
the current density is investigated. The results show that a certain amount of boron in boron-doped
diamonds has a positive effect on the catalytic activity of the oxygen reduction reaction. With the
increase of boron content, the oxygen reduction reaction activity increases first and then decreases
while there is no significant change in the oxygen reduction reaction potential. Catalytic sites and step
atomic density are considered to play a synthetic role. Moreover, sp” hybridized graphite phase can

make the potential of the oxygen reduction reaction shift toward more positive.

Key words: oxygen reduction reaction; boron-doped diamond; catalysis; fuel cell



