Effects of plasma power on the structural characteristics and corrosion property of cobalt oxide thin film by PECVD Method
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Abstract
[bookmark: _GoBack]Using plasma-enhanced chemical vapor deposition (PECVD) method at various plasma power, cobalt oxide nanostructurewere deposited on silicon substrates. X-ray diffractometry (XRD), atomic force microscopy (AFM) and X-ray photoelectron spectroscopy technique were employed to characterize crystalline structure, morphology and elemental composition of deposited films, respectively. Studies concerning the electrochemical corrosion of the modified surfaces were carried out through the potentiodynamic method. After the corrosion test, the surface morphology of samples was analyzed by scanning electron microscopy (SEM).The XRD patterns show the growth of polycrystalline Co3O4 thin film of different phases and that (311) crystallographic orientation is the preferred orientation for Co3O4 growth with increasing plasma power. Moreover the AFM results show that the surface roughness and grain size, increase by increasing the plasma power due to the increased surface diffusion which causes the coalescence of the grains. XPS spectra indicate that the change in plasma power does not affect clearly the chemical bonding and elemental composition of the elements in Co3O4 thin film. According to SEM and corrosion results, the sample which deposited at the highest plasma power presents the highest corrosion resistance against the H2SO4 corroding media and the deposition of Co3O4 thin film on the stainless steel substrate has improved its corrosion resistance.
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