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Structural and optical properties of NiO
nanopowders prepared by co-precipitation method
for gas sensing applications
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Prompt technological and industrial advances uninterruptedly cause the release of hazardous and toxic gases
that are harmful to human life; as a result sensing devices that are sensitive and selective to such gases are
desirable. Presently, gas sensors based on semiconductor metal oxide (SMO) materials are pleasing more
consideration, because of their evident change in electrical resistance when exposed to the target gases such
as reducing and oxidizing gases <b>[1]</b>. Amongst the semiconductor metal oxide, p-type nickel oxide
(NiO) was found to be promising candidate for gas sensing applications due to its wide bandgap (" 3.6 - 4 eV)
<b>[2]</b>, high specific surface area, excellent structural stability. Therefore, we report on the gas sensing
characteristics of NiO nanostructures prepared by co-precipitation method at various reaction times ranging
from 2 to 24 hours. X-ray diffraction patterns revealed that nanostructures are polycrystalline, displaying av-
erage crystallite sizes of " 10 - 12 nm. The physical variation of colour from green to black after heat treatment
was assigned with the non-stoichiometric property of NiO which was confirmed from photoluminescence and
electron paramagnetic resonance studies. The effects of non-stoichiometry and energy bandgap on the gas
sensing properties of NiO based sensor have been investigated towards various oxidizing and reducing gases
at various operating temperatures.
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