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Systematic investigation of spray pyrolysis deposition parameters to
obtain stable, uniform and porous BiVOs thin films
Abstract

In this research, BiVOa thin films were prepared by spray pyrolysis deposition. The important parameters of the spray pyrolysis deposition
method, namely the substrate temperature, the distance between the nozzle and the substrate, the nozzle aperture diameter and the carrier gas
pressure were systematically investigated and optimized to achieve uniform and porous thin films in different dimensions with excellent
adhesion to the substrate (stable layers). It was found that by selecting these parameters as 200 °C, 40 cm, 0.1 mm and 3.5 atm, respectively
very uniform layers were deposited on the glass and indium doped tin oxide substrates. But these layers could be easily removed from the
substrate and showed weak adhesion to the substrate. In order to improve the adhesion, the pulse deposition approach was investigated and
by adjusting the deposition time of each pulse, the number of pulses and the interval time between pulses, BiVO4 layers with appropriate
adhesion were obtained. The results of the confocal microscopy showed that the layers with higher roughness (437 + 25 nm) and lower
roughness (173 + 10 nm) can be achieved by choosing a short (30 seconds) and long (2 minutes) interval time between pulses, respectively.

Keywords: Thin film, BiVOa, Pulse spray pyrolysis, Porous.
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