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Neuron-network model based on organic materials was investigated. Single-walled carbon nanotubes (SWCNTSs)
were used as an organic material in this study, because SWCNTSs have chirality depending electronic properties.  Also, it
is expected that the electronic properties strongly depend on the structure defect of SWCNTSs. In the present study, effect
of carbon-oxidized species derived from structure defect on electron transfer reaction at the interface and HOMO-LUMO
structure of SWCNTSs was investigated.

The characteristic properties of SWCNT interface were investigated by using redox reaction of ferrocenecarboxylic acid
(Fc) as a probe. Carbon-oxidized functional groups were induced from a controlled-potential electrolysis. Slow
electron transfer rate of Fc was observed at defect-free like structured SWCNTSs. On the other hand, fast electron transfer
reaction was observed at uniformly oxidized SWCNTs.

The electric structure was analyzed from the electrode potential dependence of the radial breathing mode (RBM) peak
intensity of SWCNTs using in-situ Raman spectroelectrochemical measurements. The pH depending HOMO-LUMO
level shift of semi-conducting SWCNTSs was observed, which would be due to protonation/deprotonation reaction of
functional group at SWCNT surface. The obtained results would indicate that the electronic structure of SWCNTs
containing carbon-oxidized functional groups derived from spz—bond cleavge, is strongly influenced thier surrounding
proton concentration.




