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SEM HV: 15.0 KV WD: 8.94 mm MIRA3 TESCAN SEM HV: 15.0 KV WD: 8.51 mm MIRA3 TESCAN|
SEM MAG: 15.0 kx Det: BSE SEM MAG: 15.0 kx Det: BSE
View field: 13.8 ym  Date(midly): 01/31/18 RMRC View field: 13.8 pm | Date(m/dly): 01/31/18 RMRC
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Iranian Journal of

Ceramic Science & Engineering
Vol. 7, No. 2, 2018

Study the Effect of Adding Talc Material to the Engobe
Composition of Ceramic tile on the Water Absorption and
the Physical Properties

Elham Razzaghi', Mohsen Khajeh Aminian®’, Hakimeh Zare’

' M. Sc., Nano Pigments and Coatings Lab., Department of Physics, Yazd University, Yazd,
Iran
? Assistant Professor, Nano Pigments and Coatings Lab., Department of Physics, Yazd
University, Yazd, Iran

* kh.aminian@yazd.ac.ir

Abstract: One important evaluation technique for the ceramic is water absorption
measurement. Water absorption decreases the beauty of ceramic and it may separate glaze
from the biscuit. The amount of porosity in the structure of engobe and biscuit affects
water absorption. Holes and capillaries increase probability of water movement to the
ceramic tile’s surface. Change of the components of the ceramic engobe by adding some
flux is a way to control water absorption. In this paper addition of talc to three kinds of
industrial frit used in the tile engobe, including GMO4, dolomite based and calcium based
frit, and their effect on water absorption of the ceramic tile has been studied. Raw material
including frit and some additives were grinded into a ball mill. After application of the
engobe mixture and glaze on the biscuit, it was heated in a ceramic production kiln at
1128°C for 45 minutes. Water absorption measurement, flexural strength, shrinkage and
color measurement were performed on the samples. The results showed that the material
composition of the frit changes water absorption and brightness of the surface. After
addition of talc, water absorption is decreased in all samples. Flexural strength of the
samples is increased while the surface brightness (L*) decreases after talc addition. The
samples were characterized by electron microscopy (SEM) and X-ray diffraction (XRD).
SEM micrographs showed that by adding talc, the engobe particles were sintered and stuck
together. This phenomenon may prevent water diffusion to the surface.

Keywords: Talc, Frit, Water absorption, Engobe, Dolomite, Ceramic tile.
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Increased Two-Photon Reverse Saturable Absorption in
ZnO/Ti0, Core/Shell Nanocomposites

Mahsa Hosseini'?, Azadeh Haghighatzadeh”', Babak Mzinani’

! Department of Physics, Khuzestan science and research Branch, Islamic Azad University,
Ahvaz, Iran
2 Department of Physics, Ahvaz Branch, Islamic Azad University, Ahvaz, Iran
3 Department of materials Engineering, Malayer University, Malayer, Iran

* ahaghighatzadeh@yahoo.com

Abstract: In this study, ZnO cores were first synthesized by using procedures zinc acetate
dehydrate and sodium hydroxide via a co-precipitation method. Then, TiO, shells were
coated on the ZnO nanoparticles by using TTIP through co-precipitation approach to form
ZnO/TiO, core/shell nanocomposites. Structural and elemental studies were performed by
X-ray diffraction (XRD) and energy dispersive X-ray spectroscopy (EDX). Nanostructure
morphologies were analyzed by field emission scanning electron microscopy (FE-SEM)
and transmission electron microscopy (TEM). The optical absorption edges and band-gap
energies were calculated using UV-vis spectra. Open-aperture z-scan technique was finally
used to survey two-photon absorption phenomenon. Obtained results showed an increase in
two-photon reverse saturable absorption for the ZnO/TiO, core/shell nanocomposites
compared to pristine ZnO nanoparticles.

Keywords: Core/shell nanostructures, Nonlinear optical properties, Two-photon
absorption.
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Phase, Microstructure and Magnetic Investigation of
CoFe,O4/CNT Nanocomposites Prepared with Sol-Gel
Hydrothermal and Mechanical Mixing Methods

Morteza Adibil, Seyed Mohammad Mirkazemiz*, Somayeh Alamolhoda®
y y

! Master of Science, School of Metallurgy and Materials Engineering, Iran University of Science
and Technology
? Associate Professor, School of Metallurgy and Materials Engineering, Iran University of
Science and Technology
? Assistant Professor, School of Metallurgy and Materials Engineering, Iran University of
Science and Technology

* mirkazemi@iust.ac.ir

Abstract: In this study the effect of time on coating of SiC powder by electroless nickel-
boron process at three temperatures of 75, 85 and 95°C has been investigated. To study the
microstructure and morphology of coated SiC powder, a scanning electron microscope
equipped with an EDS analyzer was used and to determine the composition and phases of
coated SiC powder, the X-ray diffraction device was used. The time and temperature of the
electroless plating bath have a great influence on the amount of coating and its uniformity
on the surface of SiC particles. The results show that the highest amount of nickel-boron
coating on the surface of SiC particles was obtained at 45 min and 95°C. However, the
most uniform coating has been obtained at 30 min and 85°C. Phase analysis of coated SiC
samples also indicates that at the time of 30 min of electroless plating at all three
temperatures of 75, 85 and 95°C, the Ni phase also appears on the surface of the SiC
particles in addition to the SiC phase and by increasing of the temperature, the intensity of
Ni peaks increased.

Keywords: Nickel - Boron, coating, SiC powder, electroless, plating time.
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Determining the Optimum Temperature of Heat
Treatment to Reach the Nano-Structured Hydroxyapatite
Coating

Rezvan Azari, Alireza Khavandi*, Hamid Reza Rezaie

School of metallurgy and materials engineering, Iran University of Science & Technology,
Tehran, Iran

* khavandi@iust.ac.ir

Abstract: The nano-structured hydroxyapatite (HA) coating decreases the fixation time of
the bone substitute implant in the host tissue by accelerating the osteoconduction and
osteoinduction processes. In this study, the sol-gel derived HA coating was applied on the
Ti-6Al-4V alloy substrate. By employing the FTIR, XRD and STA tests on the obtained
powder, a suitable heat treatment cycle was determined to achieve a stable and pure
nanocrystalline HA coating. The SEM and AFM images showed that the HA coating has
cauliflower morphology with nanometric dimensions. The XRF test suggested the selected
heat treatment cycle resulted in a high purity HA and a Ca/P molar ratio close to a
stoichiometric value of 1.67.

Keywords: coating, hydroxyapatite (HA), nano-structure, sol-gel, heat treatment.
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Investigation of Bacteriation Properties of Copper-Tin
Nanocrystalline Alloys Produced by Mechanical Alloys

Mohammad Rezayat, Mohammad Talafi Noghani’, Morteza Saghafi Yazdi, Reza Ahmadi
Department of materials Engineering, Imam Khomeini International University, Qazvin, Iran
* noghani@eng.ikiu.ac.ir

Abstract: In the present study, antibacterial behavior of different alloys of Cu-83Sn, Cu-
50Sn, Cu-35Sn prepared by mechanical alloying was investigated. A mixture of copper
oxide - tin oxide and graphite was selected as the raw material for agglomerating and
powdered mixtures with 130 rpm and a weighing ratio of 20 to 1 powder under argon
atmosphere, about 40% of the additional graphite for the regeneration process The powder
mixture was added and the milling time was selected from 10 minutes to 30 hours.

The results of the products were analyzed using SEM, XRD and DTA / TG analyzes.
Antibacterial tests of the samples were performed using O.D and CFU analysis. The results
of SEM showed a reduction in the size of the crystalline material to nanoscale. The results
of XRD showed that with increasing aging time up to 30 hours, the powder mixture was
not reduced. For complete redaction of powder mixture at temperatures of 400, 700 and
1000 ° C, according to DTA analysis for heat treatment.

The results showed that the heat treatment at the temperatures of 400, 700 and 1000 ° C
consists of SnCu, Cu,0, SnO,-CuO phases, respectively. In order to compare the various
Cu-Sn alloys, metal pellets were also produced by the 10-hour agitation method. The
results of antibacterial tests on the samples showed that by increasing the percentage of
copper in the alloy, the antibacterial properties of the alloy improved, while the bacteria
studied in this study was E. coli (Escherichia coli).

Keywords: mechanical milling, copper-tin alloy, antibacterial, Escherichia coli.
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The Effect of Cobalt Dopants on the Structural and
Optical Properties of ZnO Oxide Nanocrystals Prepared
by Coprecipitation Method

Majid Farahamndjou'’, Fereshteh Akhtari’, Mohammad Bagher Marami’

! Departments of Physics, Varamin Pishva Branch, Islamis Azad University, Varamin, Iran
2 Department of Physics, Tehran North Branch, Islamis Azad University, Tehran, Iran
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Abstract: In this study, pure ZnO and Co-doped ZnO nanoparticles were synthesized with
cobalt dopants of 5% and 10% with new zinc sulfate and cobalt chloride precursors in the
presence of NaBH4 and CTAB stabilizers. In order to determine the crystalline, optical and
morphological properties of the samples, XRD, TEM FTIR, EDX, FESEM and UV-DRS
were analyzed. The XRD results showed that the samples had a hexagonal structure. Also,
x-ray diffraction results showed that the size of the nanoparticles is reduced to 40 nm by
increasing Co dopant up to 10%. The results of the FESEM analysis show the uniformity
of nanoparticles is reduced with the increase in the cobalt impurity. Elemental analysis
(EDX) revealed that weight percent of zinc element for samples with impurity of 0%, 5%
and 10%, was 81% wt, 79.2% wt and 74.4% wt, respectively, which indicates that the
cobalt impurities penetrates into the Zn matrix. The results of the TEM analysis showed
that nanoparticles are quasi spherical with average diameter of 55 nm for 5% impurity. The
results of the FTIR analysis indicate a very high absorption peak in the 434 cm-1
frequency belonging to the Zn-O vibrating band and the absorption peak generated in the
3434 cm-1 wavenumber associated with the activation of OH radicals which increase the
photocatalytic activity in this sample. The UV-DRS analysis showed that the band gap
energy of the sample decreases from 3.7 eV to 2.88 eV for pure and doped samples,
respectiviely.

Keywords: Zinc Oxide Nanoparticles, Cobalt Impurity, Crystal Structure, Coprecipitation,
Chemical Synthesis.
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Abstract: Zinc sulfide / diamond nanocomposite samples containing one volume percent
diamond nanoparticles with meanaverage particles size of about 10 nm and 500 nm were
sintered using hot pressing technique. The effect of size and distribution of nanodiamond
particles on hardness and light transmission were studied. The addition of nanodiamond
particles led to an increase in hardness in all sintered specimens, although the hardness
increase depended on the size and distribution of diamond nanoparticles. In other words,
the hardness of samples with smaller particle size and more uniform distribution was more.
so that those samples that contained smaller diamond nanoparticles of about 10 nm with a
more uniform distribution in the matrix had the highest hardness value of about 475
Vickers. The scattering phenomenon is due to the presence of diamond nano particles and
their agglomerations, as well as the presence of the pore. Although there are scattering
effects due to the presence of diamond nanoparticles and their agglomerates, it can be
discarded. Although the presence of a pore in sintered specimens can have effect on
reducing the light transmission but according to the results, it can be concluded that in this
study, absorption is the dominant phenomenon in the drop of light transmission in all
sintered specimens. The main cause of absorption in sintered specimens containing nano
sized particles of less than 10 nm is the presence of impurities such as nitrogen due to the
conditions for the synthesis of primary diamond nanoparticles and their surface changes
during sintering. Also, in sintered specimens containing less than 500 nm in size diamond
nanoparticles, absorption is due to the change surface in during time sintering.The
maximum light transmission (35%) was achieved for sample containing nanodiamond
particles with mean size of 500 nm.

Keywords: Zinc sulfide/diamond nanocomposite, Hardness, Light transmission, Hot Press,
Particles size, distribution of particles size.
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