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Effect of Ammonia Plasma Modification on
Oxygen Reduction Performance of Carbon Nanotube

ZHANG Wei, WANG Shenggao’, PI Xiaogiang, LIU Xingxing, CHEN Rui, CUI Lijia
Hubei Key Laboratory of Plasma Chemical and Advanced Materials ( Wuhan Institute of Technology), Wuhan 430074, China

Abstract: The carbon nanotube was modified with ammonia plasma to improve its oxygen reduction performance.
The structure and morphology of the samples were characterized by transmission electron microscope and
Raman spectra. The oxygen reduction performance of the carbon nanotube was analyzed through electrochemical
test. The result shows that the structure, morphology and the I/l value of the carbon nanotube have no significant
change after the ammonia plasma modification. However, the oxygen reduction ability has some improvement.
The values of onset potential, half peak potential, kinetics current and electron transfer number are —146 mV,
-243 mV, 17.42 mA/em® and 3.0, respectively, which are higher than those of the unmodified carbon nanotube.
The technology of plasma surface modification is simple and remarkably improves oxygen reduction performance
of the carbon nanotube.
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Fig. 2 TEM images of (a) N-CNT and (b) CNT
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Fig. 3 CV curves of (a)CNT and (b)N-CNT in 0.1 mol/L
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Fig. 6 LSV and corresponding Koutecky-Levich curves of N=CNT in the range of 400-2 500 r/min
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Tab. 1  Activily data of oxygen reduction reaction of CNT and N-CNT
onset potential / half peak potential / limiting current / kinetics current / electron transfer number
mV mV (mA/em?) (mA/em®) (-0.25 V)
CNT -154 -287 -4.4 10.85 2.5
N-CNT -146 -243 -4.23 17.42 3
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