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Abstract

Heteroatoms doped mesoporous carbon nanotubes are produced via facile carbonization 
of highly cross-linked polyphosphazene nanotubes under inert atmospheres. Tubular 
structure of the polymeric nanotubes can be easily maintained through carbonization 
due to the highly cross-linked structure. High level of heteroatoms and uniform 
mesopores are incorporated into the carbon nanotubes. Via introduction cobaltous 
acetate to the polyphosphazene nanotubes, followed by a carbonization process, 
cobalt phosphide nanoparticles decorated heteroatoms doped mesoporous carbon 
nanotubes can be synthesized. Electrochemical tests manifest good oxygen reduction 
catalytic performance and supercapacitor performance of the carbon nanotubes. The 
doping structure can form active sites on the carbon nanotube surface. Synergetic effect 
between cobalt phosphide and heteroatoms doped structure could greatly enhance 
the oxygen reduction catalytic performance. Uniform mesoporous structure, and 
homogeneous tubular morphology provide the materials with high surface utilization 
efficiency and enhanced mass transfer ability, contributing to the high electrochemical 
performance of the novel carbon nanotubes. 
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