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ABSTRACT

In this study, iron oxide (Hematite (Fe>O3)) nanopowder was dissolved in ethanol with the presence of hydrochloric acid (HCI) as a
dissolution catalyst. From the solution, the Fe,Os thin films were successfully deposited onto glass substrates using the spin coating
technique. The films were prepared at various thicknesses, specifically 118, 210, and 300 nm. Some characterization techniques
were employed to investigate the influence of thickness on some of the structural and optical properties of the deposited films.
Analysis of images acquired using a scanning electron microscope (SEM) revealed that the surface morphology of the formed thin
layer has an irregular configuration. Furthermore, it was found that the density and dimensions of the synthesized Fe20O3 grains
increased with the thickness of the films. Energy Dispersive X-ray (EDX) analysis confirmed the successful formation of the Fe,O3
films, revealing distinct peaks for iron (Fe) and oxygen (O). A direct correlation was observed between the film thickness and the
iron content, which increased from 4.6% to 44.3% as the thickness increased. Moreover, the sole peaks identified were those
associated with silicon elements, corresponding to the glass substrate. The developed films exhibit optical transmittance in the visible
spectrum ranging from 50 to 80%. It has been shown that transmittance decreases as thickness increases. A discernible transmittance
peak occurs between 350 and 370 nm, attributed to the intersection of the band edge with the energy band gap. The band gap energy
of the Fe203 thin films was ascertained to be 3.58, 3.49, and 3.36 eV using optical methods. An incremental increase in the refractive




index n to be 2.34, 2.36 and 2.38 contingent upon the energy bandgap, is noted as a result of augmenting the films' thickness of 118,
210 and 300 nm respectively, as demonstrated by the experiments. This study confirms the feasibility of tuning the physical
properties of hematite thin films by controlling the deposition thickness.
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