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ZnO thin films (0.1 M) were deposited on glass substrates using the chemical 
spray method and annealed at 450°C and 600°C to study the effect of thermal 
treatment. Field-emission scanning electron microscopy (FE-SEM) revealed grain 
growth from 12 nm to 24 nm with increasing temperature, indicating enhanced 
atomic mobility and surface uniformity. X-ray diffraction (XRD) confirmed 
improved crystallinity and reduced defects, while optical analysis showed a band 
gap widening up to 4.6 eV. Gas sensing for NO2 improved with annealing, showing 
higher sensitivity and shorter response and recovery times, whereas non-
annealed films exhibited inherently fast response. The enhancements are 
attributed to larger grains, better crystallinity, and more active adsorption sites 
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chemical properties [1]. More interestingly, the direct 

band gap optoelectronic 

applications in the visible to ultraviolet spectral ranges 

[2-4]. Moreover, hexagonal ZnO has high excitation 

constant 

that makes it a suitable material for many technologies 

[5]. The combination of these features makes ZnO 

suitable 

different fields of the sciences, such as optoelectronics, 

or energy conversion and sensing systems [6]. 

ZnO which have been developed as nanomaterials, 

especially the ones with nanoscale structures, are 

among the most prospective materials for a variety of 

industrial and scientific applications [7]. The 

combination of these features make ZnO nanoparticles 

not only suitable but also suitable for numerous 

applications like photo catalysis, solar energy 

conversion, chemical sensors, biomedicine [8-10]. 

Chemical spray deposition [6], one of the many 

available techniques for synthesizing ZnO 

nanostructures, has received a significant degree of 

attention. This method has many advantages, such as 

deposition of thin, high quality and uniform layer of 

ZnO on various substrates [11]. In this method, a 

precursor solution containing metals is sprayed on the 

substrate at the appropriate temperature for the 

formation of ZnO nanostructures. [12]. 

In this context, we outline past and ongoing 

synthesis and characterization of macro-and 

nanostructures of ZnO primarily to enhance the 

operation of devices and their potential sensing 

applications [13]. 

The ongoing research of highly effective general 

synthesis methods like chemical spray deposition will 

keep enhancing the characteristics and scalability for 

ZnO-based devices, which is promising for novel 

applications in various fields [14,15]. 
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