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Ceramic Science & Engineering
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A Comparative Study of Low Voltage SnO2- and ZnO-
Based Varistor Properties

Mohammad Ali bahrevar', Mohammad Maleki Shahraki', Mohammad Sadegh Mirghafurian2
! Research Materials and Energy, > Pars Company

mabahrevar@gmail.com

Abstract: In the present work, the addition of CuO to the (Co, Cr, Nb)-doped SnO2
varistor systems for low voltage applications has been studied and compared with a typical
ZnO-based formulation. The SEM micrographs exhibit a single phase microstructure
having an average grain size of 10um for SnO2- based varistors whereas the ZnO-based
varistors show a multiphase structure with larger grains. The breakdown voltage, nonlinear
coefficient, and leakage current are 0.9kV/cm, 35, 7uA, respectively for the SnO2 based
varistors which compare favorably with those of the low voltage ZnO-based varistors. A
comparative study of the degradation phenomenon in the two systems indicates a superior
behavior for the SnO2-based varistors.

Keywords: Varistor, Tin oxide, Zinc oxide, Low voltage, Nonlinear coefficient,
Degradation.
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The investigation of electrochemical behavior of
Carbon/Nickel Oxide as an Electrode in Supercapacitors

Narjes Bagheria®, Alireza Aghaeia', Mohammad Yeganeh Ghotbib? Ehsan Marzbanrada®

! Ceramic Division, Materials and Energy Research Center, P.O. Box 31787-316, Karaj, Iran
2 Ceramic Engineering Department, Faculty of Engineering,

University of Malayer, Malayer, Iran
nbs1384@yahoo.com

Abstract: In this research, the electrochemical characteristics of electrodes consisting of
activated carbon (AC) and NiO/AC composites were investigated. All experimental were
done in a three- electrode system by means of cyclic voltammetry and galvanostatic
charge/discharge in 1M KOH and specific capacity was calculated in the positive and
negative potentials. The cyclic voltammetric of electrodes demonstrated that presence of
NiO in NiO/AC composites increase the maximum applicablepotential from 0.2V/SSCE in
carbon active to 0.5V/SSCE in composites. Also, it was not possible to use composites
with high amount of carbon at low current density. The specific capacity of
compositeswith 0.426 weightratio of AC/Ni is the best one in comparison to other
compositions.

Keywords: Supercapacitor, Activated carbon, Carbon/Nickel Oxide composite.
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Study of effective factors on microstructure and
properties of gel cost NiO/SDC composite as an anodes
application in solid oxide fuel cell

Shahrzad Oveisi*, Zahra Khakpourz,
Mohammad Ali Faghihi Sani®, Mahmod Kazemzade Asiyabani*

! Science and Research Branch Islamic Azad university, >Materials and Energy Reserch Center

3 Sharif University of Technology, * Materials and Energy Reserch Center
sh.oveisi@yahoo.com

Abstract: The composite of Nickel Oxide-Samarium doped Ceria, NiO-SDC
(Ce0.8sm0.201.9), is used as the solid oxide fuel cell anode. In this study, nanoparticles of
NiO-SDC were synthesized through sol - gel combustion method using citric acid geling
agent as a reducing agent (fuel) and metal nitrates as oxidants. The characteristics of the
synthesized powder were analyzed through methods such as DTA/TG, XRD, BET and
SEM. Then the porous parts (50:50 wt%) of NiO-SDC composite with open porosity of
64% were produced by gel-casting based on the help of agar gel. Agar was used due to
non-toxicity and its ability in producing a strong gel. The composite was prepared as a
stable suspension by combining NiO-SDC (50:50 wt%) in aqueous environment along
with 3 wt% of DOLAPIX CE-64 as stabilizer and 2.5 wt% of agar. The rheological
behavior of suspension was studied through changing the percentage of the solid and the
concentration of the geling agent. The optimum amount of DOLAPIX CE-64 was
determined based on deposition and zeta potential. The phase composition and
microstructure of sintered powder samples was studied by X-ray diffraction (XRD) and
scanning electron microscopy (SEM). Moreover, the distribution and porosity of the parts
were determined through Mercury Porosimetry method.

Keywords: Sol- gel combustion, NiO-SDC, Solid oxide fuel cell, gel-casting,
Microstructure.
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Tape casting and properties of PZT-PVDF composites

Reza Kaveh, Mohammad Masoud Mohebi, Maryam Kari, Saeid Baghshahi
Department of Materials, Imam Khomeini International University, Qazvin, Iran
m.mohebi@eng.ikiu.ac.ir

Abstract: In the design of transducers that have both applications in actuators and sensors,
piezoceramic-polymer composites have important key roles. In this research, PZT-PVDF
composites with 0-3 connectivity and volume fraction of PZT 0.15-0.7 were fabricated by
tape casting process.

The composites without sedimented ceramic particles were fabricated by increasing the
suspension viscosity when an ultrasonic probe was used for dispersing PZT particles.
Microstructure and characteristics of samples were studied by SEM, ds; meter and
impedance analyzer respectively. SEM studies of composite dried at high drying rate
showed homogenous dispersion of PZT particles in PVDF matrix and the microstructure
those dried at lower drying rate was associated with texture segregation with ceramic rich
areas. Piezoelectric charge coefficient measurements showed that increasing PZT content
and the presence of texture segregation resulted in an increase in dss. A maximum for ds3
was found at a volume fraction of 0.7 PZT in the segregated composites. By increasing the
volume fraction of PZT, the dielectric constant of the composites were increased. An
optimum for piezoelectric voltage coefficient (gs3) and a maximum for figure of merit
(FOM33) was obtained in volume fractions of ceramic v=0.55 and v=0.7 respectively.

Keywords: 0-3 piezocomposites, tape casting, PZT, PVDF.
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Investigation of the formation mechanisms of
Fe(Mg)O.Al,Os spinel solid solution synthesized through
co-precipitation method

Ali Baghaei®, Sasan Otroj?, Saeid Baghshahi', Mohamad Masoud Mohebi*

! Department of Materials Science and Engineering, Imam Khomeini International University,
Qazvin, Iran

2 Department of Materials Engineering, Shahrekord University, Shahrekord, Iran
a.baghaei88@yahoo.com

Abstract: In this research, formation mechanisms of Fe(Mg)O.Al,O; solid solution
synthesizing by co-precipitation method was investigated. To this aim, a mixed solution of
corresponding amount of aluminum chloride hexahydrate (AlICl;.6H,0), iron (1) chloride
tetrahydrate (FeCl,.4H,0) and magnesium chloride (MgCl,) with Mg?*: Fe*": AI** molar
ratio of 1:1:2 in distilled water at 60 °C was prepared. Afterward, a gelatinous precipitate
was formed with excess of NaOH solution at pH 9.5-10.5. The produced precipitate was
dried at 110 °C for 24 h and characterized by Fourier transform infrared (FTIR)
spectroscopy, while its thermal behavior was studied by simultaneous thermal analysis
(STA). In order to explain the thermal behavior, different samples were calcined at
different temperatures in air atmosphere, and their phase compositions were characterized
by X-ray diffraction (XRD) analysis. Moreover, morphologies of samples were evaluated
by scanning electron microscope (SEM). Results revealed that in-situ spinel was formed
via the reaction between MgO and y-Al,O3 at a temperature of 800°C. The produced spinel
create appropriate conditions for formation of Fe(Mg)O.Al,Os, and a solid solution based
on Hercynite ((Fe,Mg)O.Al,O,) was formed. In addition, the morphology of formed solid
solution depended on the in-situ spinel, and it seems that solid solutions with column
structure was formed via the evolution of the spinel, forming via the reaction between
MgO and y-Al,O3, and those with tabular or octahedral shapes was formed via the reaction
between MgO and a-Al,Os.

Keywords: Hercynite, Formation mechanisms, Spinel, Co-Precipitation, Magnesium
chloride.
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An investigation of the effect of temperature on viscosity
and electrical conductivity of a copper enamel

Alireza Mirhabibi, Alireza Sabalani, Hossein Ghassai
School of Metallurgy & Materials Engineering, Iran University of Science and Technology
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Abstract: The purpose of this study is the investigation of viscosity behavior and electrical
conductivity of a copper enamel based on lead borosilicate. By using the dilatometeric
measurements the characteristic temperatures of Tg (log n= 1012 Pa.s) and Ts (log n=
109.25 Pa.s) obtained for the enamel (glaze) were found 478.6 and 523.9 °C respectively .
Hot stage microscopy observations shows half sphere condition of the enamel around
800°C which correspond to a viscosity of log n= 103.55 Pa.s. By using of these three
obtained values and VFT equation, the dependency of viscosity verses temperature is
investigated. Electrical conductivity of 10-8 Q-1.cm-1 was calculated at 335°C for the
enamel.

Keywords: Copper enamel, Viscosity, Electrical conductivity, Lead borosilicate.
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Modeling drying process of saturated clay and drying
shrinkages

Khalil Khalili, Seyed Yousef Ahmadi Brooghani, Mohsen Bagherian
University of Birjand
M.bagherian@gmail.com

Abstract: Shrinkage phenomenon of ceramic materials is a complicated phenomenon. The
shrinkage is involved with simultaneous changes in temperature, pressure, and moisture
during drying. The current work describes a finite element model developed to
simultaneously take into consideration heat and mass transfer, momentum transfer, and
strain to evaluate drying-induced stresses of clay. By employing these equations it is
necessary to develop a model to describe the drying process of porous media and its
associated effects including stress and shrinkage for each phase. In the first phase of drying
the water movement is defined by Darcy’s law, in which the water movement is due to
pressure gradient. The equations of conservation of momentum, deformation and stress are
calculated for each phase. Experimental tests were performed to determine the model
parameters required in modeling. The model is solved by finite element and the results
obtained were compared with the experimental drying curves. The experiments were
performed at three different drying temperature levels, the results of which are reported.

Keywords: Drying, Shrinkage, Crack, Young modulus, Conjugate heat & mass transfer.
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