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Fabrication of metal oxides/carbon nanocomposite capacitors and understanding of
role of interface

Mabuchi, Mamoru
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Electrochemical capacitor electrodes were made of nickel oxides, nickel
hydroxides and carbon nanotubes (CNT). Electrophoretic deposition of CNT onto stainless steel substrate
was conducted to form CNT membrane. Formed CNT membrane was then decorated with nickel nanoparticles
using pulse electroplating technique, which was followed by annealing in air for oxidation of the nickel.
Electrochemical measurement of the CNT/NiOx electrodes revealed that the higher capacitance is achieved
by the final moderate annealing which prevents the coarsening of Ni-species particles and promotes
oxidatin of nickel to form nickel oxides.
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Fig. 1. Time profile for pulsed electrodeposition
of Ni on CNTs.
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Fig. 2. SEM images of (a) electrophoretically
deposited CNTs prior to pulsed electrodeposition
of Ni, (b) CNT/Ni nanocomposite fabricated by
pulsed electrodeposition of Ni at 0.03 A cm 2, (c)
CNT/Ni nanocomposite fabricated by pulsed
electrodeposition of Ni at 3 A cm 2.
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Fig. 3. SEM images of CNT/NiOy(OH),
nanocomposite fabricated by pulsed
electrodeposition of Ni at 3 A cm 2 and annealed
in air at 523 K for (a) 1 and (b) 72 h.
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Fig. 4. CV curves of CNT/NiOy(OH),
nanocomposite fabricated by pulsed
electrodeposition at 3 A cm * and annealed in air
at 523 K for 1 h. Scan rates were 10, 30, 50, 100
mV s ' as indicated.
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Fig. 5. Galvanostatic discharge curves of the
CNT/NiOy(OH), nanocomposite fabricated by
pulsed electrodeposition at 3 A cm” and
annealed in air at 523 K for 1 h.
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Fig. 6. X-ray photoelectron spectra of CNT/Ni
nanocomposites fabricated at 3 A cm * with and
without subsequent annealing for oxidation of Ni.
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