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Fig.1 Preparing process of carbon nanotubes electrode

(D holes with diameter of about 400 pm prepared in plate glass A with laser welder; 2) copper film prepared on plate glass

B through DC magnetron sputtering; (3) bonding of glass A and B; @ electro-deposition of copper column, silver film and

nickel catalyst in holes; (3 synthesis of carbon nanotubes electrode
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Fig.2 SEM and TEM images of carbon nanotubes grown without bias effect

(a) SEM image of carbon nanotubes, (b) SEM image of carbon nanotubes corresponded to part A in figure (a), (c) SEM image of carbon

nanotubes corresponded to part B in figure (a), (d) TEM image of carbon nanotubes
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Fig.3 SEM and TEM images of carbon nanotubes grown under the bias of -50 V

low-magnification (a) and high-magnification (b) SEM images of carbon nanotubes, (c) TEM image of carbon nanotubes
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Fig.4 SEM and TEM images of carbon nanotubes grown under the bias of -120 V

low-magnification (a) and high-magnification (b) SEM images of carbon nanotubes, (c) TEM image of carbon nanotubes
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Fig.5 Cyclic voltammograms of 0. 20 mmol-L™" CuS0O, at the graphite electrode and carbon nanotubes electrodes

a) graphite electrode; b) carbon nanotubes electrode grown under —120 V bias; c) carbon nanotubes electrode grown under —50 V bias;

d) carbon nanotubes electrode grown without bias; scan rate:0.05 V +s™
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Fig.6 Cyclic voltammograms of different concentra-
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Integration of Carbon Nanotubes Electrodes on Glass Substrate”

WANG, Sheng-Gao?  ZHAO, Xiu-Jian' HAN, Jian-Jun' = WANG, Jian-Hua’
(‘Key Laboratory for Silicate Materials Science and Engineering of Ministry of Education, Wuhan University of Technology, Wuhan
430070; *Provincial Key Laboratory of Plasma Chemistry and Advanced Materials, Wuhan Institute of Technology, Wuhan 430073)

Abstract Carbon nanotubes electrodes were prepared in the holes of glass directly by microwave plasma chemical
vapor deposition. During the process of carbon nanotubes growth, the negative bias imposed on the substrate could
improve the alignment of carbon nanotubes. The electrochemical behavior of CuSO, at the carbon nanotubes
electrode was investigated. Compared to graphite electrode, carbon nanotubes had excellent electrochemical behavior
for the analysis of Cu*. The current had linearship with the Cu®* concentration in the range of 0.01~0.30 mmol-L™,
and the correlation coefficient was 0.9975. Because carbon nanotubes were integrated directly on the substrate, the

stable response to Cu® solution showed that the carbon nanotubes electrodes had long-term stability.

Keywords: Carbon nanotubes electrode, Electrochemical detection, Microwave plasma chemical vapor
deposition
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