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ABSTRACT

Nickel oxide (NiO) films have been prepared by a sparking method on flexible
chromium/gold coated polyethylene terephthalate substrates and investigated for
electrochemical  energy-storage applications. ~ Structural characterizations by
scanning/transmission electron microscopies, X-ray diffraction, X-ray photoelectron
spectroscopy and UV-vis spectrophotometer reveal that the film comprises
polycrystalline NiO nanoparticles with diameters in the range of 3.0-6.0 nm loosely
agglomerated into the porous foam-like network. The nanoporous sparked NiO films
exhibits remarkable energy-storage behavior with a high average specific charge
capacity of 402.75 C g at a discharge current of 1 A g* and a good capacity retention
of 88% after 1000 cycles at a high discharge current of 40 A g.

Moreover, the high-performance electrochemical energy storage electrodes were
developed based on NiO-coated nickel (Ni) foams prepared by a sparking method. NiO
nanoparticles deposited on Ni foams with varying sparking times from 45 to 180 min
were structurally characterized and evaluated the electrochemical performances. It was
found that NiO nanoparticles sparked on Ni foam with a longer time would be
agglomerated and formed a foam-like network with large pore sizes and a lower surface
area, leading to inferior charge storage behaviors. The NiO/Ni foam electrode prepare

with the shortest sparking of 45 min displayed high specific capacities of 920 C g*
g



(1840 Fg') at 1 A g* and 699 (76% of 920) C g at 20 A g* in a potential window of
0-0.5 V vs. Ag/AgCl as well as a good cycling performance with 96% capacity retention
at 4 A gt after 1000 cycles and a low equivalent series resistance of 0.4 Q. Therefore,
NiO/Ni foam electrodes prepared by the sparking method are highly promising for high-

capacity energy storage applications.



