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Abstract The multiwalled carbon nanotube-supported CoTMPP CoTMPP MWNT electrocatalyst was pre-
pared by the microwave synthesis method and its microstructure was characterized using transmission electron
microscopy. The electrocatalytic performance of CoTMPP MWNT for oxygen reduction reaction ORR was e-
valuated by rotating disc electrode and rotating ring disc electrode technique. Compared with the CoTMPP
MWNT electrocatalyst prepared by the traditional organic reflux method the one prepared by the microwave
synthesis method showed better performance for ORR and the half-wave potential exhibited a positive shift of
110 mV. Compared with CoTMPP BP2000 the CoTMPP MWNT electrocatalyst showed a 10 mV higher on-
set potential and a 21 % lower reduction current loss in ORR indicating that the multiwalled carbon nanotube-
supported CoTMPP electrocatalyst had higher catalytic activity and better stability than CoTMPP BP2000. The
number of exchanged electrons during ORR and the yield of peroxide were 3.6 and 18 % respectively. The high
corrosion resistance and unique electronic property of MWNT and the interaction between MWNT and active
metal ions can efficiently improve the electrocatalytic performance of the COTMPP MWNT catalyst.

Key words microwave synthesis method multiwalled carbon nanotube metallporphyrin electrocatalyst oxy-
gen reduction reaction
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Fig 1 Polarization curves of the CoTMPP MWNT1 1 and Co-
TMPP MWNT2 2 catalysts for oxygen reduction
Operating conditions sweep rate 1 mV s rotation rate 500 r min
25 C O, saturated 0.5 mol L H,SO,. CoTMPP MWNTI1 and
CoTMPP MWNT?2 are the multiwalled carbon nanotube  MWNT -
supported COTMPP catalysts prepared by the organic reflux method

and the microwave synthesis method respectively.
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Fig 2 Polarization curves of the CoTMPP BP2000 1 and Co-
TMPP MWNT2 2 catalysts for oxygen reduction
Operating conditions sweep rate 1 mV s rotation rate 500 r min
25 C O, saturated 0.5 mol L H,SO,. CoTMPP BP2000 is the

BP2000-supported CoOTMPP catalyst prepared by the microwave syn-

thesis method.
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Fig 3 TEM images of CoTMPP BP2000 a and
CoTMPP MWNT2 b catalysts
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Fig 4 Potential static-polarization curves of CoTMPP BP2000 1
and CoTMPP MWNT2 2 catalysts for oxygen reduction
Operating conditions 0.45 V vs SCE 25 TC O,
saturated 0.5 mol L H,SO,.
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Fig 5 Polarization curves of the COTMPP MWNT2 catalyst for
oxygen reduction reaction obtained with rotating ring disc
electrode  RRDE in 0.5 mol L H,SO, solution
Operating conditions sweep rate 2 m V s rotation
rate 100 r min E;,,=1.0 V.
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Fig 6  Yield of H,O, produced on CoTMPP MWNT?2 catalyst
for oxygen reduction reaction in RRDE measurement

The operating conditions are the same as in Fig 5.
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