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Abstract: In this Paper, the structural, electronic and optical properties of TiO, compound
are investigated and calculated. The calculations were performed using the full potential
linear augmented plane wave (PP-PW) method within density functional theory (DFT) and
using the Wien2k package. Structural properties such as lattice constants, bulk modulus and
compressibility of this combination are calculated and are well compatible with existing
experimental values. The presence of a band gap is the reason why it is semiconductor. The
study shows that in some points of the energy interval, it has a negative value. Therefore, no
waves are emitted in the composition in this energy range. In addition to the optical
properties of this compound, due to its importance in the industry, its high refractive index
was investigated.

Keywords: Density funvtional theory, Titanium dioxide, Optical properties, band structure,
Phase anatase.
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Abstract: In this study, ceramic coatings were prepared on AZ31B Mg alloy by plasma
electrolytic oxidation technique in electrolytes containing sodium fluoride (KF), sodium
silicate (NazSiO3.5H,0) and different potassium hydroxide (KOH) concentrations. The
electrochemical behavior of AZ31B alloy and plasma electrolytic oxidation coatings was
studied by potentiodynamic polarization, electrochemical impedance spectroscopy (EIS)
and Mott-Schottky analysis. Also, the surface morphologies and chemical composition of
the coatings have been characterized by scanning electron microscopy (SEM) and X-ray
diffraction (XRD) analysis. Generally, the plasma electrolytic oxidation coatings improved
passive behavior of AZ31B magnesium alloy. In plasma electrolytic oxidation processes,
increase in the concentration of KOH as a result of increase in the electrolyte electrical
conductivity leaded to a reduction in sparking voltage. This improved the quality and the
passive behavior of ceramic coatings up to the concentration of 1.5 M. The results indicated
that the plasma electrolytic oxidation coatings showed its best protective behavior when
KOH concentration was equal 1.5 M, and concentrations higher or lower than this value
decreased the protective properties of MAO coating.

Keywords: AZ31B Mg alloy, plasma electrolytic oxidation coatings, passive film, Mott-
Schottky analysis.
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Abstract: In this research zinc oxide particles prepared by solution combustion synthesis
using zinc nitrate as oxidant and citric acid as fuel. The effect of citric acid to oxidant ratio
(0.5, 1, 2 and 3) on phase formation, microstructure, optical properties and photocatalytic
performance of the powders were studied using XRD, SEM and DRS techniques. Single
phase ZnO particles by wurtzite structure was formed in all samples with nearly spherical
morphology. Low band gap energy of the samples prepared by fuel to oxidant ratio of 1
might be due to its low crystallinity. The highest absorption efficiency (16%) and
photodegradation of methylene blue in this sample (98%) during 180 min under UV-
irradiation could be due to its high specific surface area.

Keywords: Zinc oxide, Solution Combustion Synthesis, Wurtzite Structure, Photocatalytic
Performance.
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Production of Porous Bodies by Gel Casting Approach
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Solution
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Abstract: Zeolite were formed through agar gel casting method. Using response surface
method (RSM) the weight percentage of the gel factor and zeolite was considered as
dependent variables and compressive strength, porosity and density as dependent variables
and the mathematical equations governing these variables were extracted by software. The
concentration of 40% of zeolite and 1 wt% was selected as optimal conditions. Porous bodies
with an optimal combination of 54.4% porosity, density 0.9 g/cm?, and compressive strength
of 6.67 MPa were made and observed that there is a slight difference between predicted
values by the software and the measured values. Longer time to mixing from 1/5 min to 3
min, the porous body has 67.17% porosity, density 0.69 g/cm?, and compressive strength of
5/3 MPa. XRD and SEM analysis was used to investigate the phase and structural changes
at 800°C. Highest percentage of adsorption of methylene blue at 4 ppm concentration after
72 h was 98.94%.

Keywords: agar, zeolite, response surface method, gel casting, methylene blue.
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Ceramic Science & Engineering
Vol. 11, No. 2, 2022

Effect of Bias Voltage on Structural and Mechanical
Characteristics of Diamond-Like Carbon Thin Film
Applied by lon Beam Deposition

Masoud Sarvari, Seyed Hojatollah Hosseini*, MohammadReza Ebrahimi Fordoei, Saeid Mersagh Dezfuli
Department of Materials Engineering, Malek Ashtar University of Technology, Tehran, Iran
* nnshosseini@mut.ac.ir

Abstract: This study, investigates the effect of bias voltage on structural changes of
diamond-like carbon thin film created by ion beam deposition is investigated. For this
purpose, the bias voltage in the values of 0 V, -50 V, -100 V and -150 V on the AA5083
aluminum alloy was considered. Raman spectroscopy was used to evaluate structural.
Influence of the bias voltage on the thickness and roughness of coatings by atomic force
microscope (AFM) and field emission scanning electron microscope (FESEM) were
investigates. Hardness and elastic modulus were measured by nanoindentation test. The
results of Raman analysis showed the highest amount of sp® bonds in the diamond-like
carbon thin film at bias voltage of -50 Vs. results of AFM showed the lowest of surface
roughness (10 nm) at bias voltage of -50 Vs. The hardness of diamond-like carbon thin
film was 14.1 GPa at the bias voltage of -50 Vs.

Keywords: Diamond like Carbon, Biase Voltage, ion beam deposition, AA5083 aluminum
alloy.
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Iranian Journal of

Ceramic Science & Engineering

Vol. 11, No. 2, 2022
|

Correlation between Crystal Structure and Optical
Properties of Copper- Doped ZnO Thin Films

Laya Dejam”, Amir Hoshang Ramezani
Department of physics, West Tehran Branch, Islamic Azad University, Tehran, Iran
* Layadejam@gmail.com

Abstract: ZnO and Cu doped (CZO) thin films were prepared by radio frequency
sputtering. The structural and optical properties of thin films were investigated using X-ray
diffraction (XRD), atomic force microscopy (AFM), optical spectrophotometer, and
photoluminescence (PL) techniques. ZnO thin films showed crystalline and micro-stress
defects in the crystal lattice. Annealing of CZO thin films increased the crystal size in the
crystalline direction (002). The c lattice parameter decreased due to the matching of copper
atoms in equilibrium positions. Also, the peak intensity of PL CZO thin films increased by
annealing and Cu doping of ZnO thin films caused the emission of green light at 530 nm.
Keywords: ZnO thin films, CZO thin films, Sputtering, Annealing.
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Abstract: In the present study, effect of interfacial roughness on the ion implanted
Tantalum based surfaces has been investigated. The argon ions with energy of 30 keV and
in doses of 1 x 107, 3 x 107, 5 x 107, 7 x 10'7 and 10 x 10'7 (ion/cm?) have been used at
ambient temperature. The Atomic Force Microscopy (AFM), analysis have been used to
study and characterize the surfaces morphology. The effect of roughness through the ion
implantation on the transport properties has been studied. The produced samples thin films
are rough and therefore the transmission probability has been reduced. There was a
significant change in areas of samples; such as roughness, grain size, its distribution for the
un-implanted sample, and samples implanted with argon ions. The contributions of
scattered components the transmission probability of samples which have been implanted
by lower doses of ions are more dominant rather than those implanted by bigger doses of
ions. Also, based on our results, by increasing the ion doses, the current density of thin
films increase.

Keywords: Argon ion, Tantalum, Roughness, transmission.
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