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The effect of annealing temperatures and nitric
acid on _the properties of nano magnesium oxide
thin films prepared by sol-gel method

Madlen abumadian‘”,Dr:1brahim al-ghoraibi‘®,Dr:Madyan amer®

Abstract

MgO nano thin films were deposited on glass substrates by sol-gel
method and deposited on glass substrates using dip-coating apparatus.
The MgO precursors were prepared by using magnesium acetate
dehydrate and nitric acid have been dissolved in ethanol in a ratio of
(1:1). The as-deposited films were per-heated at 100°C for 10 minutes
and annealed at various temperatures 400°C 500°C and 600°C in air
atmosphere for 3h. In the present work, the effect of nitric acid addition
(pH of dipping solution) and annealing temperatures on the
morphological, structural and optical properties of MgO films were
studied. The deposited films were characterized using atomic force
microscope (AFM), energy dispersive x-ray spectroscopy (EDX), X-ray
diffraction (XRD), UV-Vis spectrophotometer at wavelength ranged
from 200 to 800 nm and FTIR. AFM showed that the nanoparticles
forming on the films after annealing and addition of nitric acid were
spherical in shape with homogeneous dimensional distribution and the
mean diameter decreases to reaches to 50nm and the energy gap values
were varied from (4.3 eV) to (5.4 eV). The XRD results of MgO
nanoparticles indicated the cubic structure with the crystallite size of 14
nm. Also spectroscopy (FTIR) showed that the prominent peak at (425
cm™) wavelength is specific to Mg-O vibration. The present study
nominates MgO films to become a promising candidate as insulating
layer improves the efficiency for solar cell —as well as biological
Sensors.

Key Words: Nanoparticles magnesium oxide (MgO-NPs), Thin films,
Sol-Gel method, Atomic Force Microscopy (AFM), X-ray diffraction
(XRD),energy dispersive  X-ray spectroscopy (EDX), UV-Vis
spectrophotometer, Fourier Transform Infrared Spectroscopy (FTIR).
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