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FOREWORD

It is a pleasure for us to offer you Abstracts Book for the 6 international conference
on Materials Science and Nanotechnology for Next Generation; MSNG2019. Our goal was to
create a a scientific platform that introduces the newest results on internationally recognized
experts to local students and colleagues and simultaneously displays relevant Turkish
achievements to the world. The positive feedback of the community encouraged us to proceed
and transform a single event into a conference series. Now, MSNG2019 is honored by the
presence of over 100 colleagues from various countries. We stayed true to the original
MSNG2019 concept and accepted contributions from all fields of materials science and
technology to promote multidisciplinary discussions. The focal points of the conference
emerged spontaneously from the submitted abstracts: energy applications, advanced materials,
electronic and optoelectronic devices. Further fields of interest include e.g. new advanced and
functional materials, advanced-functional composites, biomaterials, smart materials, dielectric
materials, optical materials, magnetic materials, organic semiconductors, inorganic
semiconductors, electronic materials, graphene, and more. We can offer free publishing of all
peer-reviewed proceedings in international journals Materials Science-Poland, Journal of
Nanoelectronics and Optoelectronics, Organo Optoelectronics, Journal of Materials and
Electronic Devices and provide the participants with all the commaodities of a world — class
conference.

Therefore, we hope that getting first-hand access to so many new results, establishing
new connections and enjoying the Nigde, Turkey ambience will make you feel that your
resources were spent well in MSNG2019.

Our warmest thanks go to all invited speakers, authors, and contributors of MSNG2019
for accepting our invitation, visiting Nigde and using MSNG2019 as a medium for
communicating your research results.

We hope that you will enjoy the conference and look forward to meeting you again in
one of the forthcoming MSNG2020 event.

Prof. Dr. Fahrettin YAKUPHANOGLU

Conference Chair
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Oral Presentations

Possible Current-Conduction/Transport Mechanisms (CCMs) in Diodes
and Solar Cells in Wide Temperature Range

S. Altindal

Department of Physics, Faculty of Sciences, Gazi University, Ankara-Turkey

*Corresponding E-mail: altundal@gazi.edu.tr

In general, the zero-bias barrier height (®gso) and ideality factor (n), determined from the
forward bias current-voltage (Ir-VF) characteristics based on thermionic emission (TE) theory
in diode or solar cells (SCs) revealed that an increase of ®go and decrease of n with increasing
temperature. Additionally, extracted experimental value of the Richardson constant (A*) may
be several orders lower than the theoretical value of it. The change in ®poand n is considerably
large especially at lower temperatures. Such positive temperature coefficient ([1) of ®g, is not
in-agreement with the negative temperature coefficient of band gap of semiconductor or the BH
behavior of an ideal diode or solar cell. Because CCMs such as TE, thermionic field emission
(TFE), field emission (FE), multistep tunneling (MT) via interface traps or dislocations,
Gaussian distribution (GD) of BHs compete and one of them may dominate over in a certain
temperature and applied bias voltage region. Among them, tunneling mechanism (FE and TFE)
becomes more effective at low temperature and high doping concentrations levels. Therefore,
a complete description of CCM through barrier and understanding of the formation of BH still
remain a challenging problem as well as the used of calculation or measured method.

[1] B. Prasanna Lakshmi, M. Siva Pratap Reddy, A. Ashok Kumar, V. Rajagopal Reddy,
Electrical transport properties of Au/SiO2/n-GaN MIS structure in a wide temperature range,
Current Appl. Phys. 12 (2012) 765-772

[2] E. Ozavcy, S. Demirezen, U Aydemir, S. Altindal, A detailed study on current-voltage
characteristics of Au/n-GaAs in wide temperature range, Sens. Actuators A, 194 (2013) 259

[3] Altindal-Yeriskin, S., Balbasi, M. and Orak, 1. (2017). The effects of (graphene doped-PVA)
interlayer on the determinative electrical parameters of the Au/n-Si (MS) structures at room
temperature. Journal of Materials Science: Materials in Electronics, 28, 14040-14048.
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New Trends in Energy Technologies: Artificial Leaf and Supercapacitor
Systems

K. Ocakoglu®

Department of Energy Systems Engineering, Mersin University, Tarsus Faculty of Technology, 33480
Mersin, Turkey.

*Corresponding E-mail: kasim.ocakoglu@tarsus.edu.tr

It is an inevitable need to improve existing methods and develop new technologies in
energy production processes in the world where the energy demand is increasing day by day.
Acrtificial Leaf is one of the new and promising solutions in this area, and it is likely to bring
great solutions in near future [1-3]. Biomimetic Approaches to duplicate photosynthesis by
using inexpensive materials can pave the way for the capture and storage of solar energy. The
construction of "an artificial leaf" by assembling biomimetic materials (such as renewable, non-
polluting photocatalytic complexes) represents an innovative way compared to the technology
of solar energy exploitation so far developed. An artificial leaf structure using biological
photosynthetic complexes is a new technological approach that can completely change the way
to exploit solar energy, in particular allowing production of fuel from carbon dioxide which is
the responsible for the global warming of the planet.

On the other hand, energy storage systems are as important as the energy production
methods. Among them, supercapacitor systems have received much more attention in recent
years. In this context, a brief discussion about the new strategies / examples in supercapacitor
systems and preparation of biohybrid electrodes and their performances in light of recent
findings obtained with the use of new material derivatives will be given [4].

This research has been financially supported by The Scientific and Technological Research
Council of Turkey, TUBITAK (Grant number: 215M389).

[1]1 K. S. Joya, Y. F. Joya, K. Ocakoglu, R. van de Krol, Water-splitting catalysis and solar fuel
devices: artificial leaves on the move. Angew. Chem. Int. Ed., 52 8 (2013) 10426-10437.

[2] K. Ocakoglu et.al. A nanoscale bio-inspired light-harvesting system developed from self-
assembled alkyl-functionalized metallochlorin nanoaggregates, Nanoscale, 6 (2014) 9625-
9631.

[3] K. Ocakoglu et. al., Photosystem I-based Biophotovoltaics on Nanostructured Hematite.
Adv. Funct. Mater., 24 (2014) 7467-7477.

[4] S. Repp Ersan Harputlu, Seda Gurgen et.al. Synergetic effects of Fe3 doped spinel
Li4Ti5012 nanoparticles on reduced graphene oxide for high surface electrode hybrid
supercapacitors. Nanoscale, 10, 2018, 1877-1884.
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Investigation of Half-Heusler Compounds as Thermoelectric
Materials Based on Density-Functional Theory

Y. Oztekin Ciftcit
'Gazi University, Fen Faculty, Physics Department, Ankara, TURKEY

“Corresponding E-mail: yasemin@gazi.edu.tr

The search for clean and renewable energy is currently an urgent challenge globally. The
utilization of waste heat has been gaining increasing attention with the increasingly serious
problems of fossil energy depletion and environmental pollution. Thermoelectric materials have
attracted increasing attention because they can harvest waste heat and convert it directly into
electricity given their promising performances in the energy conversion applications [1]. By
means of this waste heat conversion, this material will help to reduce environmental pollution,
and this makes this energy source unique. Ternary half-Heusler compounds with narrow band
gap are important for different applications such as—optoelectronics, thermoelectrics, and
spintronics. In the literature, the half-Heusler alloys are studied due to promising for
thermoelectric application. They crystallize in MgAgAs structure with the F43m space group.
There is no theoretical work of NiTiX( X=Si, Ge, Sn) compounds about their relationship
between electronic and thermoelectric properties up to now. Using first-principles
pseudopotential method and Boltzmann transport theory, the electronic, elastic, vibrational and
transport properties of the thermoelectric material NiTiX have been investigated. From the
electronic band structures, these materials show direct band semiconductor properties with band
gap 0.72, 0.59 and 0.43 eV. The phonon dispersion curves indicate that these compounds are
dynamically stable. In order to study the thermoelectric properties of NiTiX, the transport
coefficients have been calculated by using Boltzmann theory. The BoltzTraP code, developed
by Madsen and Singh[2] as implemented in the VASP[3] package, have been used to calculate
the Seebeck coefficient, power factor, and other transport coefficients. The calculated results
demonstate that these materials are potential candidate for thermoelectric applications.

[1] DiSalvo, F.J. (1999). Thermoelectric cooling and power generation: Science 285, 703-706.
[2] Madsen, G. K. H, and Singh D. J. (2006) BoltzTraP. A code for calculating and- structure
dependent guantities: Comput. Phys. Commun. 75, 67

[3] G. Kresse and J. Hafner: Ab initio molecular dynamics for liquid metals, Phys. Rev. B,
1993, vol. 47, 558.
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Optical constants determination in CoPc and PMMA thin films by
spectroscopic ellipsometry

K.M. Al-Admat*, H. M. EI-Nasser*

*Department of Physics, Al al-Bayt University, Mafrag, Jordan

Recently, the organic semiconductor cobalt phthalocyanine (CoPc) has been studied as
a promising material for organic light emitting devices (OLED) and organic based solar cells
(OSC). CoPc is a p- type semiconductor in which molecules have a planar structure; these
molecules are usually having anisotropic optical constants, which in many cases are uniaxial
with the optical axis oriented along the normal to the film surface. Polymethylmethacrylate
(PMMA) is considered as a member of a huge family of methacrylate esters. Its physical
properties make it as an attractive candidate for many applications. The optical properties of
CoPc thin films and spin coated PMMA thin films onto an evaporated silver layer over a silicon
substrate have been studied using spectroscopic ellipsometry (SE) since SE is considered as an
extremely sensitive technique for getting the material optical constants. The optical constants
investigation of CoPc indicates that an isotropic model is not sufficient to describe the data.
Therefore, the CoPc film is described by using different inplane and out-of-plane components.
The absorption in these components can be described by mathematical models based on
Gaussian oscillators. Since the fit procedure depends on the choice of initial parameters, it was
necessary to perform a point-by-point fit where the real and imaginary part for inplane and out-
of-plane component respectively are fitted at each wavelength separately. Additionally,
Cauchy, and Drude models were used to fit the ellipsometric data of PMMA/Ag/Si thin films
in order to obtain thickness and optical constants of prepared films. It was found that
investigation and understanding the optical properties of such films have a direct impact on the
CoPc and PMMA based devices in which they may be implemented.

[1] H.M.EI-Nasser, Applied Physics Research, 9, 2, 5-11, 2017.

[2] El-Nasser, H.M. & Ali, O.D. Iranian Polymer Journal 19 (1) 2010

[3] Ismail, L.N., Mohamad, H.N., Shamsudin, M.S., Zulkefle, H. & Abdullah, M.H. Japanese Journal
of Applied Physics 51 (6S) (2012)

[4] El-Nasser, H.M., Appl. Phys. Res., 9 (2) 2017.

[5] U. Heinemeyer, 1, A. Hinderhoferl, M. 1. Alonso, J. O. Oss6, M. Garriga, M. Kytka, A. Gerlach,

and F. Schreiber, Phys. Stat. Sol. (a), 1-4, 2008.
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Synthesis and Electrical Admittance (Y) Properties of Co Doped LaCrOs
Compounds

A. Tiiriit*", O. Polat® 3, F. M. Coskun?®, M. Coskun'!

Faculty of Engineering and Natural Sciences, Department of Engineering Physics, Istanbul
Medeniyet University, 34700 Uskudar, Istanbul, Turkey
2 CEITEC BUT. Brno University of Technology, Purkynova 123, 612 00 Brno, Czech Republic
3Institute of Physical Engineering, Brno University of Technology, Technicka 2, 616 69 Brno,
Czech Republic

*Corresponding E-mail: fatihmehmetcoskun@gmail.com

The cobalt (Co) doped LaCrOz (LCO) powder was synthesized by solid-state reaction method
using La;0O3 (ACROS, 99.9%), Cr.03 (ACROS, 99%) and Co0.03 (Alfa Aesar, 99%) powders
were used as starting materials. For the preparation of Co doped LaCrOs powders, Co203 (Alfa
Aesar, 99%) powder with various mol % (1, 10, 15) were mixed with La,O3z (ACROS, 99.9%)
and Cr,03 (ACROS, 99%) powders. The obtained powders were calcined at 1200 °C for 12 h
in air ambient in order to obtain desired homogeneity and crystalline structure. After the
calcination, the powders were pressed under 10 tons pressure to prepare pellets. Those pellets
were annealed at 1150 °C to obtain enough hardness. Novocontrol Broadband
Dielectric/Impedance Spectrometer equipped with liquid nitrogen dewar was employed for
frequency dependent electrical admittance (YY) measurements of prepared pellet samples.
Measurement temperature of the samples was gradually varied from -100 °C to 100 °C with 20
°C step. Real part of admittance (Y') showed both frequency independent (lower frequency
region) and frequency dependent (higher frequency region) regions for all samples. Imaginary
part of admittance (Y") first decreased with increasing frequency and reached a minimum value
and increased with increasing frequency for all samples. The total admittance |¥| showed

similar behavior to real part one. Finally, the increasing Co doping ratio caused admittance
parameter to decrease.

This work was supported by The Scientific and Technological Research Council of Turkey
(TUBITAK) through Grant No: 116F025.
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The Importance of Using Organic Polymer Interlayer at Metal
Semiconductor Structures

S.0. Tan”

! Department of Electronics and Automation, TOBB Technical Sciences Vocational School, Karabuk
University, Karabuk, Turkey

“Corresponding E-mail: serhatorkuntan@karabuk.edu.tr

In recent years, many studies have been carried out with the aim of increasing the stability,
reliability and performance of the MS structures with the addition of insulators, polymers and
ferroelectric materials to the metal semiconductor (MS) interface. In this context, organic /
polymeric materials are particularly preferred as an interlayer due to their significant electrical
and optoelectronic properties. In addition, it is observed that better results can be obtained by
adding a dopant material to these nanocomposite polymers. Because the dopant material
improves the conductivity of the polymers and the interlayer formed by this way provides better
results in optical and electrical experiments. Thanks to flexibility, light weight, easy synthesis,
low cost and low energy consumption advantages, organic/polymer materials usage in MS
structures, solar cells, and LEDs provides easiness in electrical and dielectric parameters
identification. Hence, the scientific studies on organic/polymer interlayered MS structures have
been examined and reviewed in this study. Additionally, the academic studies in the world and
in Turkey scanned in Web of Science database have been statistically analysed through
automatic data collection methods and data mining. The number of scientific studies on
organic/polymer interlayered MS structures in Turkey is quite remarkable when comparing
with the total number of studies made on this area in the world
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Recent Development on Materials Science for Nuclear Detection

S. Ertiirk®”, V. Bozkurt?

! Department of Physics, Faculty of Arts and Science, Nigde Omer Halisdemir University, Nigde,
Turkey

“Corresponding E-mail: sefa@ohu.edu.tr

Up to date researches show that the ideal detection material for nuclear applications would
enable the development of large detectors that efficiently convert the energy of incident
radiation quanta into an optical or electrical signal. In this context, the signal generated by such
a material have to reflect information about the incident radiation accurately. Nuclear detection
instruments function as alpha, beta and y-ray spectrometers, in which case the relationship
between output signal and incident energy is of critical importance. Nuclear detection also
enables the rapid and effective detection, location, or characterization of threat materials,
signatures, and devices as nuclear weapons. On the other hand, other applications for radiation
detection technology, which should have distinct material performance objectives, include
medical diagnostics and fundamental science.

The increasing importance of nuclear detection technology has led to a variety of research
efforts which enable to discovery and development of useful new radiation detection materials.
For this purpose, there are two types of materials which are scintillators and semiconductors.
In this study recent development on material sciences for nuclear detection will be presented.
Particularly on gamma-ray detector systems (EXOGAM2 (EXOtic GAMma array
spectrometer), PARIS, AGATA, etc) and neutron detector systems specifically NEDA
(NEutron Detector Array) detector system will explained.

We acknowledge TUBITAK (project number 114F473, 115F103 and 117F114).
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Graphdiyne supported Metal Clusters and Nanoparticles by Multiscale
Simulations

S. Senturk Dalgic”

'Department of Physics, Faculty of Science, Trakya University, 22030, Edirne, Turkey

“Corresponding E-mail: serapd@trakya.edu.tr, dserap@yahoo.com

Graphdiyne (GDY) is one of the two-dimensional carbon allotropes with a one atom thick
layer of carbon sheet having the same symmetry as graphene [1]. In recent years, considerable
efforts have been paid attention to the development of the well-defined GDY properties for
electrode-materials, catalysts, hydrogen storage material, and cancer drug delivery platforms
[2-3]. On the other hand, there are a few reports on the influence of the graphdiyne/graphene
on the catalytic activity, structure, and morphology of metal nanoparticles, and metal clusters.

In this work, the adsorption and morphological behavior of atomic clusters and
nanoparticles (NPs) on 2D graphdiyne, and graphene have performed by density functional
theory and molecular dynamics (MD) method. The interaction energies of the supported metal
clusters on Graphdiyne and graphene have calculated by DFT and MD methods and compared
with each other and those obtained by other supported surfaces [3]. The difference between the
calculated interaction energies derived from two methods for the supported metal clusters is
getting higher amount by the number of atoms in clusters. The substrate effect on the structure
of nanoparticles has defined by binding energies and coordination number analysis as a function
of atom numbers of supported nanoparticles. This work may present a new route to investigate
the GDY-metal nanocomposites in developing renewable energy technologies.

[1] X. Gao, H. Liu, D. Wang and J. Zhang, Garphdiyne: synthesis, properties and applications,
Chem. Soc. Rev. 48, 908-936 (2019).

[2] N. Wang, J. He, K. Wang, Y. Zhao, T. Jiu, C. Huang, and Y. Li, Graphdiyne-Based
Materials: Preparation and Application for Electrochemical Energy Storage, Adv. Mater. ,
1803202 (2019).

[3] K. Srinivasu, K. Swapan Ghosh, Graphyne and Graphdiyne: Promising Materials for Nano
electronics and Energy Storage Applications, J. Phys. Chem. C 116, 5951-5956 (2012).
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Monochromated STEM-EELS at the atomic scale: balancing spatial,
momentum and energy resolutions

Q.M. Ramasse!’, F.S. Hage?, D.M. Kepaptsoglou®

'SuperSTEM Laboratory, Daresbury, UK

2School of Chemical and Process Engineering & School of Physics and Astronomy, University of
Leeds, UK
*Department JEOL NanoCentre & Department of Physics, University of York, UK

*Corresponding E-mail: gmramasse@superstem.org

The functional properties of materials are increasingly controlled and tuned through
structural or chemical architectures whose engineering takes place at the nano or even atomic
level. This enables emergent properties relying on the interplay between charge, spin,
chemistry, etc... One of the most powerful means of characterization of these physico-chemical
effects lies within a combination of high-resolution scanning transmission electron microscopy
and energy loss spectroscopy (STEM-EELS). Recent instrumentation advances have pushed
the energy resolution of these instruments below 10meV while maintaining atomic-sized
probes, thus truly realizing the promise of placing a ‘synchrotron in a microscope’ [1].

As a result, it is now possible to fingerprint the functional chemistry of materials as diverse
as organic grains in chondrites or metal organic framework glass blends at the nanoscale while
simultaneously correlating it with their vibrational response in the sub 100meV energy range.
This enables a direct comparison with bulk optical characterization at unprecedented length
scales [2]. Further methodological developments have demonstrated the ability to balance
momentum and spatial resolution to either determine the electronic band structure of materials
in momentum space from nanometer-sized volumes or carry out phonon spectroscopy at the
atomic scale [3].

[1] Q.M. Ramasse, Ultramicroscopy, 180, pp. 41-51 (2017).

[2] C. Vollmer, J. Leitner, D. Kepaptsoglou et al., Meteoritics&Planetary Science, in press, DOI:
10.1111/maps.13389 (2019); S. Collins, D.M. Kepaptsoglou, K.T. Butler et al., J. Am. Chem. Soc.,
140, pp. 17862-17866 (2018).

[3] F.S. Hage, R.J. Nicholls, J.R. Yates et al., Science Advances, 4, eaar7495 (2018); F.S. Hage, D.M.
Kepaptsoglou, Q.M. Ramasse et al., Phys. Rev. Lett., 122, 016103 (2019).
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Electrolytes for Solid Oxide Fuel Cells: Challenges and Solutions

F.M.B. Marques*
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*Corresponding E-mail: fmarques@ua.pt

Solid oxide fuel cells (SOFCs) are efficient systems able to produce electrical power from
a variety of fuels by electrochemical means. Gd and Sm-doped ceria (GDC and SDC,
respectively) are promising electrolytes for SOFCs. Their high ionic conductivity with respect
to yttria stabilized zirconia, a reference electrolyte, is a major advantage. However, partial
reduction of Ce* to Ce* under typical fuel cell anodic conditions is the source of several
problems that explain the trend to decrease the SOFCs operating temperatures to values around
600 °C.

High sintering temperatures (1400-1500 °C) are also often needed when standard ceria-
based electrolytes powders are used. Chemical routes yielding highly reactive powders are an
alternative to try to lower such high sintering temperatures. Irrespective of this possibility
sintering aids are rather appealing due to the simple concept involved. The formation of a liquid
phase at moderate temperatures easily assists the mass diffusion processes involved in sintering.
Main sintering admixtures include transition metals (e.g., Co) or alkali metals (e.g., Li). The
former can be added as salts (often nitrates) or directly as oxides. The latter are usually added
as nitrates or carbonates. With such additions, sintering temperatures can be brought to values
in the 1000-1100 °C range. Overall, alkali metal salts as sintering aids were scarcely studied
and reported effects include disparate but also interesting findings, deserving further attention.

In this work Gd-doped ceria electrolytes (GDC, 10 at% Gd) were prepared using a eutectic
mixture of Li and Na carbonates as sintering aid (NLC - 0, 1, 3 and 5 mol%), using two
processing routes (ceramic and chemical). While the oxide starting particle size in the ceramic
route slightly exceeded 100 nm, in the chemical route clearly nanosized particles were involved.
Structural and microstructural characterization provided no evidence for significant solubility
of alkali metal cations in GDC using both routes. Materials sintered at 1100 °C/4 h were similar
in densification (>95%) and microstructure to those obtained from a commercial powder
sintered at 1500 °C/4 h. Impedance spectroscopy in air (200-600 °C) and as a function of
oxygen partial pressure (from 0.21 to about 102° atm, 600-750 °C) showed that the low
temperature conductivity of materials prepared using chemical synthesis surpassed the
conductivity of a commercial GDC due to much higher grain boundary conductivity. The role
of sintering aids and processing routes is discussed taking into consideration the particle size of
precursors, thermal routes involved, decomposition and volatilization of alkali salts.
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Insight into single atom behaviour and collective electron motion in 2-D
material entities via Atomic Scale Imaging and Spectroscopy

U. Bangert'’, E. O’Connell!, K. Moore!, E. Courtney?, E. T. Adegoke!, M. Conroy?, A.
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“Corresponding E-mail: Ursel.Bangert@ul.ie

Recent advances in electron microscopy enable direct visualization of sites of individual
atoms in materials as well as disclosure of their chemical nature and electronic structure. The
advent of new generation aberration corrected, monochromated (scanning) transmission
electron microscopes has made it possible, by combining atomic resolution imaging and
spectroscopy as well as DFT modelling, to uncover atomic-scale morphology, constellations of
defects, lattice impurities and ad-atoms in materials, as well as their influence on the
surrounding electronic bandstructure.

This talk will focus on the revelation of the structure and dynamics of point defects (e.g.,
foreign-substitutional, interstitial and ad-atoms) and also line defects in 2-D materials
(graphene and 2-D transition metal dichalcogenides (TDMCSs)) via high resolution (S)TEM. It
will also touch on the assessment of local bandstructure/ (opto)electronic properties of defects
via electron energy loss spectroscopy, carried out in the (S)TEM, all on the atomic scale.
Revealing the behaviour of these defects is particularly vital with regards to applications of 2-
D materials in nano-devices for opto-electronics (e.g, single photon emitters). Investigations
will also concern, e.g., the interaction of 2-Ds with metals (for electrical contacting) and the
behaviour of atoms introduced via ion-beam implantation in order to controllably
functionalise/dope 2-Ds. Furthermore, investigations of local collective charge carrier
behaviour (plasmons) and tailoring of the latter through the presence of impurity atoms and
defects will be demonstrated. (S)TEM investigations have furthermore been extended to
structural and electronic studies of ferro-electric domain walls, which constitute 2-D entities,
identifying the latter by sub-atomic displacements of the atoms when they form electric dipoles
along such boundaries as well as by polarisation mapping based on strain. Hence possibilities
to control their formation and mobility with regards to applications in electronic switching will
be assessed. Creation of such boundaries is now being attempted in 2-D ferro-electric and ferro-
magnetic materials, where they constitute 1-D (line) entities. All experimental results are
supported by image and EELS simulations and modelling, which in turn are backed up by DFT
calculations of the nanomaterial’s band structure, supporting the observation of the sites of
atoms, their dynamics and energetics.

The talk will also touch on what the future will bring in terms of observing materials
behaviour on the nano/atomic scale under environmental conditions (in liquids and gases, under
heating and biasing), via in-situ TEM.
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Effect of multi-wall carbon nanotubes doping on the superconducting properties of
Bi2Sr.Ca>CusOx glass-ceramic superconductor
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The influence of multi-wall carbon nanotubes (MWCNT’s) on the superconducting properties
of Bi>Sr2Ca>CusOy (n=3) superconductor has been investigated. Superconducting samples were
prepared using glass-ceramic method with a high cooling rate from 1150 °C. 0.0 <x <5 wt.%
MWCNT’s were added to the main matrix before melting and mixed within the agate mortar
for 60 min. Various heating and cooling rates were applied to the glass samples and converted
to the glass-ceramic form. Then structural, physical, electrical and magnetic properties were
investigated. All samples were showed tetragonal symmetry but slightly enlarged a- and c- axis
parameters. The result obtained showed that there exists no big enhancement on the
superconducting transition temperature (only 2 K enhancement on T¢ and Tzero) but at least 7
times better transport critical current density, J."", at 4.2 K was observed. This obviously
showed a promising future for technological use of BSCCO-n=3 superconducting samples.
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Fabrication & Applications of 2D conductors, Semiconductors and
Insulators.
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The isolation of two-dimensional graphene from the layered material graphite by using the
simple and unusual method of repeated mechanical peeling by scotch tape has stunned the
scientific world. Rapid progress in 2D material research and demonstration of proof-of-
principle applications in short time has forced R&D organizations and industries to strongly
focus on these low dimensional nano materials in variety of areas.

Atomic crystals in 2D family are layered materials and can be viewed as individual atomic
planes. These planes can be pulled out of bulk crystals similar to unrolled single-wall nanotubes.
By using micromechanical cleavage, we have prepared and studied a variety of 2D crystals
including ranging from conducting to insulating properties and their mono layers e.g., hBN,
graphene and several dichalcogenides. These atomically thin sheets are fabricated at room
temperature and are found stable under ambient conditions. High crystal quality is one of their
distinct features, also continuous on a macroscopic scale. Attractive feature of these 2D
nanomaterials are their exotic properties as compared to bulk. Aside from technological
applications, many phenomena of quantum physics can be probed and studied in detail in the
excellent quality of 2D crystals. The superior carrier mobility of graphene compared to other
semiconductor materials is a quite attractive electronic feature. The work presented here
include fabrication and characterization of 2D crystals exhibiting conducting, semiconducting
and insulating characteristics and their potential use in practical sense.
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How is uranium ore converted to nuclear fuel?
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Uranium is a naturally-occurring element in the Earth's crust. Traces of it occur almost
everywhere, although mining takes place in locations where it is naturally concentrated.
Uranium is the most widely used fuel by nuclear power plants for nuclear fission. To make
nuclear fuel from the uranium ore requires first for the uranium to be extracted from the rock
in which it is found, then enriched in the uranium-235 isotope, before being made into pellets
that are loaded into assemblies of nuclear fuel rods.
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Cu2ZnSnS, (CZTS) Based Thin Films Solar Cells
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Scarcity of In, Ga and toxicity of Cd have been shown as a big issue for further development
of CIGS and CdTe based thin film solar cells though they already have conversion efficiency
above 20% [1]. Cu2ZnSnSs (CZTS) thin film has attracted great attention recently since it has
earth-abundant and environment-friendly raw materials, superior optical properties that are
band gap of 1.4-1.5 eV and high absorption coefficient (> 10* cm™), and electrically p-type
conductivity [2]. In this work, fabrication and characterization of CZTS thin films were
summarized. Effect of deposition parameters such as composition of the precursor layers
employing sputtering method and sulfurization temperature and time using Rapid Thermal
Processing (RTP) were explained briefly. The prepared samples were characterized using
several different techniques such as DektakXT surface profilometer, EDX, XRD, SEM, Raman
Spectroscopy, Photoluminescence (PL) etc.

[1] M.A. Green, E.D. Dunlop, D.H. Levi, J. Hohl-Ebinger, M. Yoshita, A.W. Ho-Baillie, Solar
cell efficiency tables (version 54), Progress in Photovoltaics: Research and Applications, 27
(2019).

[2] M.A. Olgar, M. Tomakin, T. Kucukomeroglu, E. Bacaksiz, Growth of Cu2ZnSnS4 (CZTS)
thin films using short sulfurization periods, Materials Research Express, 6 (2019) 056401.
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New Approaches for Light Management in Crystalline Si Solar Cell
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With its indirect band structure and good reflecting properties, Si is a poor absorber particularly
in the infrared part of the light spectrum. Thanks to surface texturing technologies, absorption
and photocurrent generation can be significantly improved by a management of light using
surface structures at micro and nanometer scale. Surface texturing can be done by wet and dry
chemical etching or laser ablation. Metal Assisted Etching (MAE) is an electrochemical etching
technique in which metal nanoparticles are used as catalyst in controlling the shape of the
surface structures. It has been applied to solar cells with industrial size and evaluated for its
applicability and performance in the energy conversion process. It is understood that optical
gain due to the enhanced absorption is compensated by the electronic losses due to the high
recombination at the textured surface with large area. Gain/loss ratio can be improved to some
extend by controlling the surface shapes with solution chemistry. Use of laser is an alternative
and dry approach for structuring the surface of Si. Black Si with almost no reflection can be
fabricated using laser ablation operating at 1064 nm.

In the second part of this talk, a summary of the activities on PV technologies at the Center for
Solar Energy Research and Applications (GUNAM) will be given. GUNAM is the major and
the most comprehensive research center of Turkey as well as the whole East Mediterranean
region. It is equipped with the state-of-the-art production and characterization infrastructure.
Almost all PV technologies are being studied with various research groups. Some of the high
impact research outcomes will be presented. Collaboration opportunities will be searched in the
discussion session.
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Picosecond carrier dynamics of Si nanocrystals prepared by VHF plasma
deposition system
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Over the past few decades, Si NCs which has the ability to emit light at room temperature
has been widely studied as it offers functionality to optoelectronic devices. Therefore, it is
necessary to directly probe the carrier dynamics of Si NCs. In this study, ultrafast carrier
dynamics of isolated and clustered Si NCs are studied using time resolved photoelectron
emission microscopy (TR-PEEM). Si nanocrystals were prepared successfully by VHF plasma
deposition system with an average of 10 nm diameter. Pulsed SiH4 and continuous Ar were
used to deposite Si NCs on a substrate at room temperature and under ultra-high vacuum (10°°
Torr). The SiH4 flow rate was about 1.4 sccm. The structure of Si NCs was studied using
scanning electron microscopy (SEM). The size distribution and crystallinity of the Si NCs were
observed by transmission electron microscopy (TEM). The observation confirmed that the Si
NCs were single crystal and the size distribution is ranging from 2 nm to 20 nm with the average
of 10 nm diameter. The carrier dynamics of Si NCs was observed using PEEM with integrated
pump probe spectroscopy. The TR-PEEM system enables selective observation of
photogenerated electron lifetimes of Si NCs. Single Si NCs has faster lifetime than in cluster
ones 0.1 ps and 0.7 ps, respectively. These results indicate that larger Si NCs have weaker
electron-hole interaction as a result of longer relaxation time.
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- Rep, rate: 20 kHz
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Figure 1. TEM image of crystalline Si NCs and schematic view of TR-PEEM system.
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Development of MOSFET (NURFET) dosimetry for Particle Physics
Experiments and Nuclear Reactors
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“Corresponding E-mail: prof.dr.ercan.yilmaz@gmail.com

A set of NURFET dosimeters optimized for high dose environments at particle physics
experiments and nuclear reactors was produced by NURDAM in Bolu, Turkey. Various oxide
thicknesses ranging from 40 nm to 800 nm were employed to study sensitivity and dynamic
range of the dosimeters. The sensors were exposed to ionization doses of up to 100 kGy of
reactor gammas in two different ways; several sets of samples with different oxide thickness
were exposed to fixed total ionizing doses, while for one set an online dose measurement was
carried out during the irradiation. The dependence of sensitivity on irradiation dose was
precisely characterized over the entire dose range for all samples. The saturation and breakdown
voltage for different oxide thicknesses was also determined. The results were compared to
RADFET fabricated in Tyndall National Institute, Ireland.

Acknowledment: This work is supported by The Scientific and Technological Research
Council of Turkey (TUBITAK) under the 2508 - Bilateral Cooperation Program with
Slovenian Research Institute (ARRS) under Contact Number: 118F010.

30


mailto:prof.dr.ercan.yilmaz@gmail.com

2019

6th International conference on materials science and nanotechnology for next generation (MSNG2019)
Oral Presentations

Advanced Phase Change Materials for Thermal Energy Storage and
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Phase change materials (PCM) possess high thermal energy storage capacities that can be
utilized isothermally. Latent heat that accompanies phase change can be stored for later use
and for controlling temperature. Recent material research on advanced PCMs look for answers
to these 5 questions: 1-What kind of a container is suitable? 2-How compatible is this material
with other components of the system? 3-How fast is the PCM’s response? 4-How long can the
material be exploited? 5-Is it sustainable / recyclable or both? Recent trends in PCM research
to address these challenges are concentrating on developing new PCM composites and
micro/nano encapsulation of PCMs. This paper presents three different applications of
advanced PCMs recently developed by our Cukurova University(CU) thermal energy storage
group. Nano-magnetite paraffin composite (1) was developed for the thermal management of
Li-ion batteries. This requires very fast heat dissipation to prevent overheating that leads to
thermal runaway. Thermal conductivity of paraffin used as PCM was increased by 48% after
adding 10% nano-magnetite. Using the composite with a Li-ion 32V battery pack has kept
temperatures within the required safe range of 20-55°C. CU s the second advanced PCM was
a fatty acid mixture, microencapsulated in a poly-methyl methacrylate-co-2-
hydroxyethylmethyl acrylate shell structure. This caused the microencapsulated fatty acid to
become compatible for mixing into concrete. This developed material was tested in
prefabricated wall panels for passive solar energy use in our test building. Two years of
monitoring of the test building showed 13% energy savings is possible with 10% addition to
concrete mix. The last and 3" application was for the recovery of waste heat in a dishwasher
to increase its energy efficiency. Here, waste heat of used water from the first washing cycle
was recovered by a graphite-enhanced paraffin. This stored heat was transferred to the
incoming second washing cycle during the preheating of water. This application required less
heating power during the second wash cycle, and also increased energy efficiency of dishwasher
by 11%.

1. N. Sahan, H.Paksoy, Thermal enhancement of paraffin as a phase change material with
nanomagnetite, Solar Energy Materials and Solar Cells, 126 (2014) 56-61.

2. B. Beyhan, K. Cellat, Y. Konuklu, C. Gungor, O. Karahan, C. Dundar, H. Paksoy, Rob
ust microencapsulated phase change materials in concrete mixes for sustainable buildin
gs, Int. J. Energy Res., 41 (2016)113-126.
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Wear Resistance of Austenitic Stainless Steels Ceramic Coated with
Thermal Spray Coating Method

U. Caligiiliit, M. Tiirkmen?, H. Durmus®and Z. Aydeniz*

L4Department of Metallurgy and Materials Eng, Faculty of Technology, Elazig, Turkey.
2 Institute of Transportation Technology, Kocaeli, Turkey.
*Department of Metallurgy and Materials Eng, Faculty of Eng, Manisa, Turkey.

*Corresponding E-mail: ucaligulu@firat.edu.tr

In this study, the surface of the AISI 304 and AISI 316L austenitic stainless steel coated
aluminum alloy Al203-13TiO2 oxide powder with different sizes (0-100 100/ 100-200 0/ 200-
300) ceramic was applied to the surface of the litter material. The powders used were powdered
powders with chemical compositions Al203-13TiO2, TiO2 99%, ZrO2 8Y203 respectively.
In the coatings made with aluminum alloy, the coating thicknesses between 180 and 300 um
were obtained. The difference in thickness of these coatings; In order to determine how
corrosion and abrasion resistance vary depending on the thickness of the coating. After coating,
samples were passed through metallographic processes (bakelite-sanding-polishing) and made
suitable for mechanical and microstructure analysis. It was made by pin-on disc method with
CSM Tribometer for wear test of floor materials and coatings. It is determined that Al203
ceramic coatings made by plasma spray coating method increase the abrasion resistance of AlSI
304 and 316L stainless steel materials.
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Effects of Induction Surface Hardening Process on Microstructure and
Mechanical Properties of GGG40 Cast Iron
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This study, the effects of surface hardening process with induction on GGG40 spheroidal
graphite cast irons (SGCI) on the microstructure, hardness and tensile strength were
investigated. For this purpose; surface hardening heat treatment with induction was applied at
0.90 min feed rate at 900 °C to GGG40 SGCI samples. In this study, we investigated the effect
of the surface hardening heat treatment on the surface roughness of the SiC substrate.
Microhardness measurements were also made on the surfaces by using the Vickers hardness
scale (HV). Tensile tests were carried out at 1 mm / min of tensile speed under 50000 N of load
in accordance with TS 287 EN 895 standard in order to determine tensile strengths of heat
treated and non-heat-treated ductile cast iron GGG40 (DCI) samples. Fracture surface
morphology of the samples was examined by SEM-EDS and X-ray analyzes. As a result of the
examinations, it was found that the surface hardening heat treatment increased the tensile
strength and surface hardness of the test samples.
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Production of Copper Oxide Thin Films for Photovoltaic Applications
by Sol - Gel Immersion Method and Investigation of Optical Properties
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CuO nanoparticles have attracted much attention in recent years due to their superior properties
as they differ from the volume of nano-sized copper oxide with the decrease in crystal size.
High interfacial area, overactive surface, unusual optical, electrical, electronic and catalytic
properties have made these particles attractive in photovoltaic applications. In this study,
electro-optical properties of CuO thin films which were prepared by sol-gel dipping method
and kept for 1 hour at 300°C, 350°C, 400°C, 450°C, 500°C temperatures were examined due to
temperature change. Surface morphology of the prepared thin films was investigated by Atomic
Force Microscope (AFM Park System XE-100E). The crystalline structure of the films was
investigated by scanning electron microscope (SEM) and X-ray diffraction method (XRD) and
it was determined that CuO thin films showed structural changes due to temperature effect.
Prohibited energy ranges of the samples were found between 3.6 eV and 3.93 eV. In addition,
it has been determined that photovoltaic applications can produce thin films with less cost and
less work.
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Multiband and Polarization Insensitive Perfect Metamaterial Absorber

B.P. Bozoglan!, G. Ogucu Yetkin?,
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In this study, the design and the simulation of a novel multiband perfect metamaterial absorber,
which is operating at X band region, are investigated. The designed structure consists of novel
double square resonators, and the resonator layer is made of copper with the thickness of 0.035
mm. Moreover, the used dielectric layer is FR4 dielectric material of 1.6mm thickness and a
dielectric constant of 4.3. In addition, microwave simulation program, which is based on finite
integration technique (FIT), was employed to perform the design and the simulation. According
to the simulation results, the proposed structure is capable to absorb the energy of the incident
electromagnetic wave at 9.03 GHz, 9.84 GHz and 11.71 GHz. The absorption rate at these
resonant frequencies are simulated to be 99.8%, 99.6% and 99.8%, respectively. Moreover, the
proposed structure proves to be a polarization insensitive perfect absorber yielding the same
absorption levels at 0°, 30°, 60° 90°. Finally, metamaterial absorbers have wide range of
application area such as medical, radar, military, visibility, etc.

36


mailto:bpinar92@gmail.com

6th International conference on materials science and nanotechnology for next generation (MSNG2019)
Oral Presentations

Wideband and Polarization Insensitive Perfect Metamaterial Absorber

B.P.Bozoglan!, G. Ogiicu Yetkin?,

! Department of ElectricalandElectronics, Faculty of Engineering, Gaziantep University, Gaziantep,
Turkey

*Corresponding E-mail: bpinar92@gmail.com

In this study, the design and the simulation of a novel wideband perfect metamaterial absorber,
which operates at X band, are investigated. The proposed structure includes four split ring
resonators with the same dimensions, and the resonator layer made of copper with the thickness
of 0.035 mm. The used dielectric layer is FR4 dielectric material with the thickness and
dielectric constant of 1.6mm and 4.3, respectively. Moreover, the back side of the structure is
completely copper to reduce the reflection coefficient level. The structure has absorption of
99% between 9.76 GHz and 11.25 GHz frequency range and bandwidth is 1.49 GHz in
Transverse Electromagnetic (TEM) mode. Also, in this frequency range, the proposed structure
is polarization independent from 0° to 60°. Since the proposed structure works in the X band,
it is suitable for use in radar applications.
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The Effect to Copper Matrix of CNT and Graphene Together
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In this study, Carbon nanotubes (CNTs) were synthesized by chemical vapour deposition.
Graphene nanoplatelets (GNPs) were synthesized by liquid phase exfoliation method. CNTs
and GNPs were mixing with with each other for equal ratio. Later, this hybrid reinforcement
was added to copper matrix for 0.05 wt % ratio. The composite powder was compacted for 500
MPa and sintered at 1000 °C. The obtained sample was compared with pure copper sample
which was produced at same condition. The hardness of composite was higher than pure copper
sample about 10 %. The resistivity of composite was less than pure copper sample.
Consequently, CNT and Graphene together reinforcing improves the properties of copper.
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Synthesis of The Ni-Al Intermetallic In The Ni Matrix
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The Ni-Al binary phase diagram contains AlsNi, AlsNiz, AlsNis, NiAl, NisAl five
intermetallic compounds. Of these intermetallics, NiAl and NizAl have the vast majority of
scientific attention as they are considered candidate materials for high temperature structural
because of high melting point (1638 °C for NizAl peritectic, 1385 °C for NiAl alloy) and coating
applications. Also in the Ni—Al binary system these two phases, relatively low densities, good
strength and high temperature corrosion and oxidation resistance. For the fabrication, it seems
that for particulate rein- forcement of intermetallics, in-situ precipitation methods offer the best
prospect for exploitation in the short term. In this study, 82.4 % Nickel powders and 17.6 %
Aluminum powders were mixed homogeneously. Subsequently, mixed powder was added to
nickel (Ni) powders for 5 wt%, 10 wt% and 20 wt % ratios and were re-mixed. The samples
which were prepared for 3 different ratios were compacted. The compacted samples were
sintered at 1300 °C for 20 minutes. So, Ni-Al intermetallic reinforced Ni-based composites
were fabricated successfully. Ni-Al intermetalics were formed as in-situ during sintering of
composite. The microstructures of obtained composites were examined via optical microscope.
The mechanical behavior of the composite, including the hardness test and wear test. It was
shown that increasing Ni-Al intermetallic amount improve the mechanical properties of
composites.

[1] K. Morsi, Reaction synthesis processing of Ni—Al intermetallic materials, Materials Science
and Engineering: A, 299(1-2), 1-15 (2001).

[2] C. Ward-Close, M., Minor, R., & P. J. Doorbar, Intermetallic-matrix composites—a
review. Intermetallics, 4(3), 217-229 (1996).
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Corresponding E-mail: soner.top@agu.edu.tr

Calcium magnesium acetate (CMA) is an environmentally harmless alternative to sodium
or calcium chloride for deicing highways. CMA is also noncorrosive to aluminum, steel and
zinc with slight or no expected environmental impact. After used, it decomposes into elements
found in abundance in nature. The deicing capabilities are similar to sodium chloride.

In this study, dolomites obtained from a quarry in Hatay province were used as materials.
The size of the materials was reduced to less than 0.5 mm using a laboratory type jaw crusher
and ball mill. Dilute acetic acid solutions at a concentration of 40% were used as lixiviants for
the dolomite mineral dissolution. The effects of leaching time, leaching temperature and solid-
to-liquid ratio on dolomite dissolution were investigated and the optimum dissolution
conditions were determined. CMA was crystallized by evaporation of leach solutions at 80-90
°C with controlled heating. X-Ray diffraction (XRD) and Fourier-transform infrared
spectroscopy (FTIR) analyses were used for characterizations of the products. Figure 1 shows
XRD pattern of one of the synthesized CMAs.
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Figure 1. XRD pattern of the synthesized CMA.
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The effect of films thickness on structural and optical properties of
amorphous Sn20 thin films deposited by ink jet printing method
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Nano-sized semiconductor metal oxides (MOs) have attention due to electrical and optical
properties [1]. Among the various MOs, stannic oxide or tin dioxide (SnO2) has high direct
band gap (Eg) so it is highly transparent in the visible region. Moreover, this material is
chemically and mechanically stable, low electrical sheet resistance. Therefore, SnO> can be
used in devices [2-3]. Many methods used to fabricate SnO; thin films. Among these method,
ink-jet printing method has attracted properties due to low cost, low-temperature processing,
simple patterning [4].

In this study, Sn»O thin films were grown from 40 layers to 80 layers on glass substrates
at 60 °C by the ink jet printing method after which, an annealing treatment at 400 °C for 60
min. To prepare ink, Sn nanoparticle, ethylene glycol and glycerin were used. The ink was
mixed using Sonics Vibra Cell to obtain the homogen solution. The thickness dependences of
the structure of thin films was investigated by means of X-ray diffraction. According to XRD,
all of the thin films have an amorphous structure. The thickness dependences of optical
properties of the thin films were also investigated via UV-Vis-IR measurements from 300 nm
to 1100 nm. UV-Vis-IR date depicted that the films have high transparency with 85% in the
Vis-IR range. The transmittance decreases when the deposited layer increases from 40 layers
to 80 layers that is because of a thickness increase from 99.82 nm to 681 nm. The best result of
SnO; thin films was the one with a transmittance of 90% at 630 nm accompanied at 40 layers.
The values of the direct optical bandgap energy changed in the range of 3.35-3.69 eV with film
thickness. Additionally, the refractive index, extinction coefficient, real and imaginary
dielectric constants, optical conductivity, and skin depth of the thin films were also determined
using the transmission and absorption data.

[1] S. Yea, T. Endoh, Edge effect in the oxidation of three-dimensional nano-structured silicon,
Mat. Sci. Semicon Proc., 93, 266-273 (2019).

[2] A. Abdelkrim, S. Rahmane, O. Abdelouahab, et al, Effect of solution concentration on the
structural, optical and electrical properties of SnO. thin films prepared by spray pyrolysis,
Optik 127, 2653-2658 (2016).

[3] P. Choi, N. lzua, N. Shirahata, Y. Masuda, Improvement of sensing properties for SnO
gas sensor by tuning of exposed crystal face, Sensor Actuat B-Chem, 296, 126655 (2019).
[4] W. Shen, Properties of SnO> based gas-sensing thin films prepared by ink-jet printing,
Sens. Actuators B., 166, 110-116 (2012).
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Organic stuructures have attracted attention in recent years for energy and optoelectronic
applications due to their significant characteristic. In this study we have investigated
photoresponse properties of coronene nanowires that fabricated by Physical Vapor Deposition
(PVD) method. Coronene nanowires were used as interfacial layer between the Au metal and
n-Si semiconductor to obtain Au/Coronene/n-Si device. The structural and morphological
characterizations confirmed nanowire structure. I-V measurements were performed on the
Au/Coronene/n-Si for various illumination intensities. The obtained device exhibited good
rectifying and photodiode properties. This result confirms that the diodes exhibit both
photoconducting and photodiode behavior.
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Blume-Emery-Griffiths (BEG) model [1] is used to investigate the hysteretic behaviour of
dipole (M) and quadrupole ordering (Q) properties peculiar to core/surface (C/S) type hexagonal

Ising nanoparticles (HINPs) [2-3]. The bond energy parameters ( &;) and bond variables (P;)

are computed using the BEG Hamiltonian for HINPs. Dipole and quadrupole order parameters
are calculated from numerical solutions of P,;. It has also been shown that the dipole order

parameter as a function magnetic field (M-h) and quadrupole order parameter as a function
single-ion isotropy parameter (Q-D) has ‘‘hysteresis’’ character which is generally called
quadrupole hysteresis (QD). Shifted QD loops with an asymmetry are observed in the
increasing of K and magnetic field (h) values one by one. The observed M-h hysteresis loops
depend on T and D values while O-D hysteresis loops depend on T and h values. These are also
discussed in relation with the experimental and theoretical findings [4, 5].

[1] M. Blume, V. J. Emery and R. B. Griffiths, Ising Model for the A Transition and Phase
Separation in He® — He* Mixtures, Phys. Rev. A 4, 1071 (1971).

[2] O. Yalgin, R. Erdem and S. Oziim, Origin of the martensitic and austenitic phase transition
in core-surface smart nanoparticles with size effects and hysteretic splitting, J. Appl. Phys. 115,
054316 (2014).

[3] O. Yal¢in, R. Erdem, S. Oziim, and Z. Demir, The phase diagrams within fluence of
biquadratic exchange coupling on martensitic—austenitic transformations for core-surface
nanoparticles, J. Magn. Magn. Mater. 389, 120 (2015).

[4] K. Binder and A. P. Young, Spin glasses: Experimental facts, theoretical concepts, and open
questions, Rev. Mod. Phys. 58, 801 (1986).

[5] I. P. Shapovalov and P. A. Sayko, Quadrupole hysteresis in uniaxial magnet with unity spin,
J. Magn. Magn. Mater. 348, 132 (2013).
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Cu2ZnSnS4 (CZTS) is a quaternary semiconductor material and fabrication of pure CZTS
phase is big issue due to formation of undesired secondary phases such as ZnS, SnS, Cus etc.
Therefore, ternary compound Cu>SnSz (CTS) has been emerged as a new and alterative material
to CZTS since it shares the similar optical and electrical properties and less kind of raw
materials that provides less probability formation of secondary phases. In this study,
Cu2Sn(SxSe1-x)3 thin films were prepared at the first time by a two-stage process includes dip-
coating of Cu-Sn precursors as distinct from vacuum-based fabrication methods followed by
sulfurization/selenization process of prepared precursors via rapid thermal processing (RTP) at
525-550-575 °C.

EDX results of the prepared films showed Cu-poor composition. It is well known that Cu-
poor composition is preferable for highly efficient CTS-based solar cells [1] since Cu vacancies
may enhance the p-type conductivity of the film which is desirable for photovoltaic applications
[2, 3]. X-ray diffraction and Raman spectra of the samples showed that all thin films had a
monoclinic structure as a dominant phase and additionally some secondary phases such as
tetragonal Cu>SnSz and orthorhombic CusSnSs. Diffraction angle values of the thin films
decreased with increasing Se amount, suggesting that the interplanar spacing (d) is increased.
Also, SEM image of all thin films displayed compact and dense surface morphology. In
addition, grain size increased with increasing Se ratio.

[1] M. Nakashima, J. Fujimoto, T. Yamaguchi, M. lzaki, Cu2SnS3 thin-film solar cells
fabricated by sulfurization from NaF/Cu/Sn stacked precursor, Appl. Phys. Express. 8, 042303.
(2015).

[2] Y. Dong, J. He, X. Li, Y. Chen, L. Sun, P. Yang, J. Chu, Study on the preheating duration
of Cu2SnS3 thin films using RF magnetron sputtering technique for photovoltaics, J. Alloys
Compd. 665, 69-75. (2016).

[3] D. Kuo, W. Haung, Y. Huang, J. Wu, Y. Lin, Single-step sputtered Cu2SnSe3 films using
the targets composed of Cu2Se and SnSe2, Thin Solid Film. J. 518, 7218-7221.
d0i:10.1016/j.tsf.2010.04.077. (2010).
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Polyurethanes (PU) are polymers which are obtained by the reaction of diisocyanates and
polyols and are used in the production of many materials such as coatings, elastomers, foams
and adhesives. Both isocyanates and polyols directly affect the chemical and physical properties
of PUs. Recently, PU-based materials with nano-sized segments on the chain have attracted
attention due to their superior properties. Polyhedral oligomeric silsesquioxanes (POSS) are
nano-sized molecules from the silica-based inorganic core (SigO12) located at the corners of
eight organic groups, which control the chain movements of the polymers they participate in at
the molecular level and thus effectively strengthen the polymers. Whether the addition is
physical or chemical, the resulting product has improved thermal stability, atmospheric
strength, optical properties and combustion resistance. The purpose of this study is to synthesize
POSS macro-monomer bearing methacrylate functions, the preparation of UV curable hybrids
and investigation of the physical and mechanical properties performance of the resulting
hybrids. At the first step of the study we synthesized octamercaptopropyl-POSS (POSS-SH)
from mercaptopropyltrimethoxysilane (MPT). By the reaction of -SH groups with the -NCO
groups of 3-isocyanatoethylmethacrylate (IEM), octafunctionalized POSS-methacrylate
macromonomer was successfully synthesized. Also, a polyurethane acrylate oligomer was
synthesized using PEG-600, isophorone diisocyanate and hydroxyethylmethacrylate. Hybrid
formulations were cured using UV light. Thermal properties of the hybridss were investigated
with thermogravimetric analyser and differantial scanning calorimetry and found to be
significantly improved. With the increasing amount of POSS-methacrylate both mechanical
properties and coating performances improved.

Acknowledment: This study was supported by Yalova University Scientific Research Projects
Coordination Unit under grant number 2018/YL/0002.

[1] Li GZ, Pittman Jr CU. Polyhedral oligomeric silsesquioxane (POSS) polymers,
copolymers, resin nanocomposites. In: Abd-EI-Aziz AS, Carraher Jr CE, Pittman Jr CU,
Zeldin M, editors. Macromolecules containing metal, metal-like elements, vol. 4. Wiley;
2005. p. 79-131.

[2] X.Huang, L.Xie, P. Jiang, G.Wang, Y.Yin. European Polymer Journal 45, 2172-2183,
(2009)
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The structural, elastic and electronic properties of TcSi alloyed with Mn,Re are investigated
by using density functional theory (DFT). The study suggests that Mn and Re all tend to be
substituted for an Tc site. Tcs-xBxSis using (2x2x2) supercell in B2 structure are investigated by
means of first-principles using CASTEP program. The results on the basic physical parameters,
such as the bulk modulus, lattice constant, Zener anisotropy factor, pressure derivative of bulk
modulus, Young’s modulus, Poisson’s ratio and isotropic shear modulus are presented. The
obtained results are in agreement with the available and experimental and other theoretical
values. The effect of the ratio of Mn and Re on TcSi is studied for the electronic band structure
and density of states.
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The effect of Rh, Ir doping on the structural and elastic properties of CoAl:
An ab-initio study

I. Kars Durukan®”, and Y. Oztekin Ciftcit

YGazi Universitesi, Fen Faculty, Physics Department, Ankara, TURKEY

*Corresponding E-mail: ilknurdurukan@gazi.edu.tr

Intermetallic compounds, such as nickel, titanium, cobalt and niobium aluminates, are known
as promising compounds in the tecnology because they are highly suitable materials for high
temperature structural applications [1-4]. CoAl intermetallic compound crystallizing in B2
structure is an excellent material for many high temperature applications due to its melting
temperature density, moderate oxidation resistance and thermal conductivity[5]. The main
research purpose of this study is to report on the effect of A(Rh,Ir) doping on CoxA1x Al in
different concentrations (x=0, 0.25, 0.5, 0.75, 1). We have performed first-principles
calculations based on density functional theory via the CASTEP packed program. The ground
state properties such as lattice constant, bulk modulus and pressure derivative of bulk modulus
have been calculated which are in good agreement with available experimental and other
theoretical data. Mechanical properties such as elastic constants, Young modulus, Poisson’s
ratio, Zener Anisotropy factor, sound velocity, Debye temperature and melting temperature
have been calculated and compared other experimental and other theoretical data.

[1] K. Morsi, Review: reaction synthesis processing of Ni— Alintermetallic
materials,Mater. Sci. Eng. A299, 1-15 (2001)

[2] M.N. Mungole, R. Balasubramaniam, A. Ghosh, Oxidation behavior of titanium
aluminides of high niobium content, Intermetallics. 8, 717-720 (2000).

[3] B.M. Warnes, N.S. DuShane, J.E. Cockerill, Cyclic oxidation of diffusion aluminide
coatings on cobalt base superalloys, Surf. Coat. Technol. 148, 163-170 (2001)

[4] V. Gauthier, F. Bernard, E. Gaffet, D. Vrel, M. Gailhanou, J.P. Larpin, Investigations of
the formation mechanism of nanostructured NbAI3 via MASHS reaction, Intermetallics. 10,
377-389 (2002).

[5]Y. Takano: J. Am. Ceram. Soc., 2001, 84, 2445.
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Pressure Effect on Phase Transition for CaTe Compound
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Especially, over the last two decades, the alkaline earth chalcogenides gain importance in terms
of the structural phase transition under high pressure. Calcium chalcogenides are substantial for
constructing ternary compunds, which have a wide application field in technology. CaTe
compound is decided to examine as a member of this family and its significant physical
properties are calculated via VASP (Vienna Ab initio Simulation Package). A first-principles
study is carried out within DFT (density functional theory) and GGA-PBE (generalized gradient
approximation with Perdew, Burke and Ernzerhof correction) is used during the computation
process. CaTe crystallizes in NaCl (rocksalt) type at ambient conditions and has mechanical
stability due to obtained elastic constants. Lattice constants and the other elastic parameters are
also reported in present work. The plotted energy-volume curve indicates that NaCl phase of
this compound is the most stable one and a phase transition to CsCl phase is predicted under
pressure. Furthermore, the pressure effects on structural, electronic and elastic behavior of CaTe
are discussed even the focus of this paper is phase transition. The DOS (density of states) is
given with the band structure and the phonon curves calculated by PHONOPY are analysed.
Briefly, a systematic method is used to comprehend pressure effect on the characteristics of
CaTe and it is concluded that this calcium chalcogenide is dynamically stable at ground state.
A good agreement is reached in comparison of our results with other available theoretical and
experimental data in literature.

[1]A.L. Ruoff, T.A. Grzybowski, in: S. Minomura (Ed.), Solid State Physics Under Pressure,
Terra Scientific, Tokyo, 1985.

[2] H. Luo, R.G. Greene, K.G. Handehari, T. Li, A.L. Ruoff, Phys. Rev. B 50 (1994) 16232.
[3] H.G. Zimmer, H. Winzen, K. Sayassen, Phys. Rev. B 32 (1985) 4066.

[4] R. Khenata, M. Sahnoun, H. Baltache, M. Rerat, D. Rached, M. Driz, B. Bouhafs,Physica
B 371 (2006) 12
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Theoretical study of hydrogen adsorption properties on Na-decorated
monolayer MoS>
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Hydrogen energy is a new kind of renewable and low carbon energy which has attracted
much attention 3, Currently, there is considerable effort to develop a feasible, safe and efficient
storage system with a target hydrogen storage capacity of 10 wt%*. Some of these obstacles
can be overcome if the hydrogen is either adsorbed on some materials such as graphene, carbon
nano-tubes or metal hydrides or alanates®. Among these materials, molybdenum disulfide
(MoS>) has wide applications for hydrogen adsorption and storage due to its larger band gap of
1.3-1.8 eV compared to zero-band gap graphene. Our aim is to investigate the adsorption of
hydrogen on monolayer MoS; by using density functional first-principles calculation as
implement in the Dmol® package. To enhance the performances of Hz adsorption, Na adatom
is decorated on monolayer MoS; to examine the effect of decorated MoS> on hydrogen storage
capacity. The most stable position of Na-decorated on monolayer MoS; and H> adsorption are
obtained after structure optimization. Inclusive analysis of state density, adsorption energy and
Mulliken charge indicate that adatom advances the adsorption energy of Hz and facilitate the
charge transfer. The adsorption of H> and multiple H> on Na-decorated monolayer MoS; are
also taken into consideration, H2 adsorption concentration is verified, this theoretical guidance
open the door for the further development of MoS; as hydrogen storage materials.

1. Karunadasa, H. |.; Chang, C. J.; Long, J. R., A molecular molybdenum-oxo catalyst for generating
hydrogen from water. Nature 2010, 464 (7293), 1329.

2. Cao, J.; Zhou, J.; Zhang, Y.; Liu, X., Theoretical study of H, adsorbed on monolayer MoS2 doped
with N, Si, P. Microelectronic Engineering 2018, 190, 63-67.

3. Cao, J.; Zhou, J.; Zhang, Y.; Liu, X., A clean and facile synthesis strategy of MoS, nanosheets
grown on multi-wall CNTs for enhanced hydrogen evolution reaction performance. Scientific reports
2017, 7 (1), 8825.

4, Faye, O.; Szpunar, J. A.; Szpunar, B.; Beye, A. C.,, Hydrogen adsorption and storage on
palladium—functionalized graphene with NH-dopant: a first principles calculation. Applied Surface
Science 2017, 392, 362-374.

5. Biniwale, R. B.; Rayalu, S.; Devotta, S.; Ichikawa, M., Chemical hydrides: A solution
to high capacity hydrogen storage and supply. International Journal of Hydrogen Energy 2008,
33 (1), 360-365
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The Effect of Mn Dopant to the Electrical Performance of ZnO-TFT
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Amorphous or polycrystalline Si has some disadvantages, such as low mobility and
opacity. Therefore, metal oxide semiconductors have been used in recent years for thin film
transistors (TFTs). Among the oxide semiconductors, ZnO is the most preferred. It is preferred
to have a wide band gap (3.37 eV) and a high binding energy (60 meV). There are many
methods (pulsed laser deposition, molecular beam epitaxy, magnetron sputtering, atomic layer
deposition, metal—-organic chemical vapor deposition) for producing ZnO-based TFTs. Among
these methods, the sol-gel method (simplicity, safety, vacuum-free deposition system) has
many advantages. Many efforts have been made to improve TFT performance. Most of these
studies are concerned with reducing crystal defects and increasing field-effect mobility. In this
study, we fabricated the undoped and Mn doped ZnO films on p-Si using sol gel spin coating
method. Then, aluminum source/drain top electrodes onto this film were deposited by thermal
evaporation method. These electrodes were made through the shadow mask. The output and
transfer characteristics of ZnO:Mn-TFT having source/drain interdigitated-finger geometry
were investigated. The transistor shows a transition from linear to saturation behavior. The
effect of different concentrations (0-10 at.%) of Mn on the structural and morphological
properties of films was investigated. Then electrical performance of TFTs was investigated.
The saturation current takes place due to a pinch-off of the conductive channel of the transistor.
The p and Vth value of the ZnO:Mn-TFT transistor is determined from the plot of 1ds1/2 versus
Vg. The obtained Vth value for the transistor indicates the value of the gate-source voltage
beyond which a conductive channel forms at the ZnO surface. The lon/loff ratio for the ZnO-
TFT transistor was also determined.
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Cu: ZnO-DSSC Fabrication and Characterization
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The Dye-sensitized solar cell (DSSC) is one of the most promising low-cost solar cells. A DSSC
usually consists of photo-anode, photo-sensitizer, counter electrode and electrolyte. In the
conventional solar cells, the semiconductor has the tasks of light absorption and charge-carrier
transport, whereas in DSSCs, the two functions are separately controlled. ZnO has shown a
great deal of research interest in DSSCs due to some of its fascinating properties. In this study,
The DSSCs using ZnO:Cu as the photoanode layers were prepared. Cu doped ZnO
nanopowders were deposited by hydrothermal method. To investigate the crystalline structure
and the orientation of the Cu:ZnO films, XRD patterns were used. The structural and
morphological properties of ZnO nanopowders and films were investigated. Then, Cu:ZnO-
DSSC was fabricated. The effect of Cu dopant concentrations on the morphology features of
ZnO and the performance of DSSCs were systematically investigated. The current—voltage
characterization of fabricated DSSCs was performed by AM 1.5 simulated sunlight at different
light intensity. The cell parameters (short current, open circuit voltage, conversion efficiency
and fill factor) of Cu:ZnO-DSSCs were determined.

Acknowledgement: This work were supported by Eskisehir Technical Commission of
Scientific Research Project under Grant No. 1706F385 and 19ADP157.
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Effect of High Temperature on the Strength of Geopolymer Concrete
Produced from Industrial Tailings

S. Top?, 1. Timiir®, E. Kéken?, S. Kursunoglu?, and H. Vapur®

8Materials Science and Nanotechnology Engineering Department, Abdullah Giil University,
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If the concrete is affected by high temperature, significant decreases in strength are
observed. The temperature of the concrete at 250-300 °C is considered as a limit. It is stated
that the damage occurring below this temperature is insignificant. As the temperature
progresses into the concrete during the fire, the regions where the temperature rises above these
limits are damaged and the carrier part of the structure decreases gradually.

In this study, we researched the strength properties of the geopolymer concretes produced
from the mortar, which is a mixture of slag, fly ash and sodium silicate (Na2SiO3) solution.
Uniaxial compressive strengths (UCS), point load strengths (PLS), and the stress-strain curves
were revealed and the optimal condition for geopolymer concrete production were determined.
After the optimum conditions were selected, the concrete specimens were exposured to high
temperatures (400, 500 and 600 °C). Effect of the high temperatures on strength of the produced
specimens were examined.

[1] A. Celik, K. Yilmaz, O. Canpolat, M. M. Al-mashhadani, Y. Aygérmez, and M. Uysal,
High-temperature behavior and mechanical characteristics of boron waste additive metakaolin
based geopolymer composites reinforced with synthetic fibers, Construction and Building
Materials, Volume 187, Pages 1190-1203, (2018).

[2] A. Moosavi, S. Asadi, and H. J. Shoraki, Microstructure and mechanical properties of

tabular alumina composites with geopolymer binder at elevated temperatures, Ceramics
International, Volume 45, Issue 7, Part A, Pages 9092-9098, (2019).
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A First-Principle Study of CaZn:Bi» under Pressure
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Zintyl compounds have attracted great attention to investigate their structural, elastic,
optical and thermoelectric properties. CaZn,Bi> has trigonal crystal structure with space group
P3ml. Recently Murtaza at all have studied structural and optoelectronic properties of CaZnX»
(X=N, P, As, Sbh, Bi). Here, we have investigated structural, elastic, electronic, vibrational, and
optical properties of CaZnBi. using density functional theory based on generalized gradient
approximation under pressure from 0 to 50 GPa. Electronic band structure show that this
compound has metallic nature. Our calculated elastic constants show that this compound is
stable mechanically up to 50 GPa. It can be concluded from phonon dispersion curves that
CaZn2Bi> is stable dynamically. Finally, we have investigated optical properties such as
dielectric functions, refractive index, reflectivity and energy loss function. Our obtained results
are compared with available literature values
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Characteristic Parameters of Au/n-GaAs Schottky Structure by An Alternative
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We have employed an alternative approach to determine the characteristic parameters of an
Au/n-GaAs schottky structure, This alternative approach is based on forward base I-V
measurements in the case where Thermionic Emission (TE) Current Theory.can adequately
describe the current passing through joints in metal-semiconductor

A short description of the method is as follows the power exponent « and its logarithmic
derivative y

a=din(l)/din(V) ve y=dln(a)/din(V)

were proposed as appropriate parameters by Mikhelashvili et al. fort he evaluatio of I-V data.
Using this power exponent «, a new parameter of

AV) = A(Vy) + f‘z 2 dV = A(V) + A

can be defined. Characteristic parameters of serial resistance, ideality factor and barrier height
can be obtained in terms of this new parameter as

_ K(A—a) _ L(a—l) _ %4
ST la(a-1) =gy V° $5 = b0+ fVo

(n-1) v

n

respectively. Here, f = %T . This method has important advantages over classical methods as

it removes the need for the selection of a linear region or an arbitrary parameter. The method
makes use of the whole experimental data and this further reduces the error.
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Photodiode Characterization
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Organic devices produced with organic materials are considered as environmentally
friendly, low-cost, future-oriented materials that use electricity efficiently [1]. In this respect,
the synthesis of carbazole derivatives which can exhibit targeted organic electronic properties
by using palladium catalyzed Suzuki Miyaura cross-coupling method. In the literature, Ullman
and Suzuki-Miyaura coupling reaction [2] was carried out using carbazole, 1,3,5-
tribromobenzene, 1,4-dibromobenzene and aryl boronic acid (Scheme 1). The synthesized
novel carbazole derivatives were characterized by IR, *H NMR, 3C NMR, photophysical and
thermal properties were investigated. The photodiodes (n-Si/p-1V and n-Si/p-V) were fabricated
with these organic compounds and the electrical characteristics of these photodiodes were
investigated.
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Sheme 1. Synthetic route to the compounds IV and V

[1] Y. Wu, W. Zhu, Organic sensitizers from D-n—A to D-A-n—A: effect of the internal electron-
withdrawing units on molecular absorption, energy levels and photovoltaic performances. Chem
Soc Rev. 42, 2039 (2013).

[2] N. Miyaura, A. Suzuki, Palladium-Catalyzed Cross-Coupling Reactions of Organoboron
Compounds, Chem. Rev. 95, 245 (1995).

Acknowledgement: This work was supported by Eskisehir Osmangazi University Commission of Scientific
Research Projects under Grant No. 2017-1321
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Solid oxide fuel cells (SOFCs) are high temperature energy conversion devices,
converting chemical energy of a fuel directly into electrical and heat energy through
electrochemical reactions of fuel and air. They have received great attention since they provide
clean and efficient operation together with fuel flexibility.

SOFCs can be broadly classified according to their geometry as planar, tubular and
micro-tubular. Micro-tubular SOFCs are advantageous over planar SOFCs in terms of ease of
sealing, small in size, high power density, short start-up and shutdown periods, quick response
to dynamic loads and high resistance to thermal shock. The extrusion technique is widely used
to manufacture support micro-tubes. In this respect, the properties of the extrusion solutions
have a great impact on the final product. In this study, therefore, the effects of components in
the extrusion slurry of NiO-YSZ anode support micro-tubes are systematically studied for a
successful anode support micro-tube fabrication via extrusion. For this purpose, the amounts of
solvent, pore former and plasticizer are considered.

It is determined that the appropriate amount of organic solvent, pore former and
plasticizer in the extrusion slurry for the fabrication of NiO-Y SZ anode support micro-tube with
desired properties should be 50 wt. %, 10 wt. % and 5 wt. %, respectively. The optimized anode-
support micro-tube is then dip coated with YSZ electrolyte and LSM-YSZ cathode. The anode
supported micro-tubular cell is tested under hydrogen and open cathode conditions. The cell
exhibits a peak power of 1.43 W at an operating temperature of 800 °C.
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This paper investigates the surface modification of calcite (CaCO3) from the Nigde region
of Turkey with stearic acid as modification agents, which are incorporated into the calcite with
dry fine grinding in a laboratory ball mill. The effect of surface modification is evaluated by a
floating test, which is characterized by the active ratio, colour properties and oil absorption.
The results showed that modified calcite powder (BMC3) with a coating rate of 1.05%, a mean
particle size of 10.18 pum, oil absorption ratio of 34%, Ry of 85.18% can be obtained with
mechano-activated surface modification method under 1% modifier reagent dosage with
1.8 m/s stirring velocity, 30 min grinding+modification time, 30% ball filling ratio and 5%
sample and ball mass ratio. The preliminary results obtained from the experiments indicate that
dry mechano-activated surface modification with fatty acid is an effective method for the
surface modification of calcite using a conventional ball mill. The results indicate that the
hydrophilic surface of calcite becomes hydrophobic after the incorporation of stearic acid by
dry tumbling ball milling.
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In this study, mechano-activated surface modification with stearic acid+sodium oleate
mixture as modification reagent incorporated with dry ultra-fine grinding in a tumbling ball
mill was investigated. The results showed that modified calcite powder (YK-2) with an coating
rate of 0.95%, a mean particle size of 12.92 um, oil absorption ratio of 19%, Ry of 84.17% can
be obtained with mechano-activated surface modification method under total 1% modifier
reagent dosage with 1.8 m/s stirring velocity, 20 min grinding+modification time, 30% ball
filling ratio and 5% sample and ball mass ratio. The preliminary results obtained from the
experiments indicate that dry mechano-activated surface modification with fatty acid is an
effective method for the surface modification of calcite using a conventional ball mill. The
results indicate that the hydrophilic surface of calcite becomes hydrophobic after the
incorporation of stearic acid (0.5%)+sodium oleate (0.5%) by dry ball milling.
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Grinding media selection has a major influence on mill parameters such as energy
efficiency, internal wear and operating costs. Ceramic beads are usually classified according to
their chemical composition and physical properties such as bulk density, hardness and fracture
toughness.

In this paper, three different ceramic beads supplied from different companies are compared
in terms of grinding performance, self-wear resistance and impact strength of beads. As a result,
it has been shown that there is a relationship between the chemical content of the grinding media
and abrasion and impact strength.
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In this study, ZnO nanopowders, which are also used as electrodes in dye sensitive solar
cells, have been doped in different concentration with Mn dopant element. ZnO nanopowders
were obtained by hydrothermal synthesis method. Zinc acetate ((CH3COQ)2Zn.2H20),
manganese acetate (CH3COO0)2Mn.4H20 were used as the starting materials, sodium dodecyl
sulfate (NaC12H25S04; SDS) as the surfactant and sodium hydroxide (NaOH) as the reactant.
The morphological properties of Mn doped ZnO nanopowders were investigated by scanning
electron microscopy (SEM) and the structural properties were examined by X-ray
diffractometer (XRD). The Mn doped ZnO nanopowders were coated onto the flourine doped
tin oxide (FTO) surfaces by the doctor blade method for the first step of the formation of the
dye sensitive solar cell. After coating, Mn doped ZnO films were annealed at 450 °C and then
immersed in ruthenium-based dye solution for different immersion time. The dye-absorbed Mn
doped ZnO films were combined with Pt counter electrodes to form sandwich type DSSC using
sealed adhesive. After electrolyte injection into the DSSC, current-voltage (I-V) curves were
obtained under a solar simulator with 1 sun intensity and an AM 1.5 filter. From the obtained
I-V curves, the effect of Mn dopant element on solar cell parameters (open circuit voltage, short
circuit current, filling factor, and power conversion efficiency) was investigated.

Acknowledgement: This work was supported by Eskisehir Technical University Commission
of Scientific Research Project under Grant No. 1706F385.
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Metal/semiconductor (MS) with and without a native or deposited interlayer such as insulator,
polymer, ferroelectric (MIS, MPS, and MFS) (MPS) structures have been intensely studied due
to their some very important physical, optical and chemical properties. The first aim of this
study is to increase the dielectric capacity and improve the quality of the Al/p-Si (MS) type
structure and for this aim (0.05Gr-PVA) interlayer have been performed at M/S interface as an
interlayer by electro-spinning technique. The second aim is to get more reliable and accurate
results on the real and imaginary parts of complex dielectric parameters, complex electrical
modulus, and ac conductivity of the Al/(0.05Gr-PVA)/p-Si (MPS) structure have been
investigated in wide range of frequency (5 kHz-5 MHz) and + 4 V at room temperature by using
impedance spectroscopy method including in wide range of C-V and G/@-V measurements. The
real and imaginary parts of complex dielectric parameters (¢’, ¢”), complex electrical modulus
(M', M"), and ac electrical conductivity (oac) of Al/(0.05Gr-PVA)/p-Si type structures were
studied as a function of frequency and voltage at room temperature. It is also found that ¢" and
¢" decrease together with rising frequency whereas M', M" and oac increase under the same
circumstances.
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Aluminum and aluminum-based alloys possses good corrosion resistance , physical
properties such as good strength. These physical and chemical properties can be controlled with
additive suitable alloying elements to aluminum-based metal. Therefore, this aluminum and
aluminum-based alloys use in wide industrial areas such as automotive industry because of
improved properties via adding suitable alloying elements[1,4].

In this study;Alumix-431 alloy powder mixed with 2.5, 5 and 10 % Fe. Alloy mixtures
pelleted under 150 kPa pressure. These pelleted alloy mixture samples sintered at 610°C
temperature for an hour under N2 atmosphere. In order to examine thermophysical properties of
these samples; specific heat capacity behaviour has been performed at temperature ranging
from RT(room temperature) to 600 °C via heat flux type Differential Scanning Calorimeter
(DCS). Specific heat capacity measurements supported by SEM images, EDS spectrums and
XRD patterns of these alloy samples.

Acknowledgement: The authors are greatly thankful to Cukurova University research funding
(FBA-2018-11074)

[1] Azarniya A., Taheri A.K., Taheri K.K., Recent Advances in Ageing of 7xxx Series Aluminum
Alloys: A Physical Metallurgy Perspective Journal of Alloys and Compounds 781 (2019), 945-983
[2]Mishra R.S., H. Sidhar H., Chapter 2 - Physical Metallurgy of 2XXX Aluminum Alloys, in: Friction
Stir Welding of 2XXX Aluminum Alloys Including Al-Li Alloys, Butterworth-Heinemann, 2017, 15-
36.

[3]Pang J., Liu F., Liu J., Tan M., Blackwood D., Friction Stir Processing of Aluminium Alloy AA7075:
Microstructure, Surface Chemistry and Corrosion Resistance, Corrosion Science 106 (2016), 217-228.
[4]Rometsch P. A., Zhang Y., Knight S., Heat Treatment of 7xxx Series Aluminium Alloys-Some
Recent Developments, Transaction Nonferrous Metals Society of China 24 (2014), 2003—2017
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3d printing techniques are widely used in manufacturing applications, mass customization,
cloud-based additive manufacturing, rapid manufacturing, rapid prototyping, food, medical
applications, bio-printing, pills, automotive industry, computers and robots, 3d selfies,
communication, cultural heritage, etc. In this research, usage areas of 3d printer materials in
creative industry applications are investigated and examined on samples. It has been determined
how the material technology is used in creative industry applications; the future of 3d printer
technologies and innovative materials in this field.

The examples are based on the usage of 3d technologies in design, the applications of the
materials in this field have been evaluated and the scope of the study has been limited in this
way. The aim of this research is to examine the historical process of design-based 3d printers
and materials, the different application techniques in today's fields and the effects of new
approaches in the future.
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A Study of BeO Luminophosphores Synthesized with Different Calcination
Conditions
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Beryllium Oxide (BeO) has been used extensively in the electronics and nuclear industry
since 1950s, due to its many unique features, structurally, chemically and physically [1]. So, it
has also attracted the attention of many researchers working in different areas. However, BeO
ceramics is used nowadays as Optically Stimulated Luminescence (OSL) dosimeters in
radiation dosimetry applications since they are tissue equivalent materials. In short, the OSL
technique is the emission of light as a result of optically stimulating a previously irradiated
material [2].

In this study, various luminescence characteristics of BeO ceramics, such as
Thermoluminescence (TL) glow curves, OSL decay curves, and Radioluminescence (RL)
emissions have been achieved controllably by polymeric sol-gel method. In this approach,
beryllium sulfate tetra hydrate Be(SO4)x4(H20), citric acid and ethylene glycol were used as
the source of Be?*, the chelating agent and the solvent agent, respectively. The effect of
calcination conditions on luminescence characteristics of BeO ceramics was discussed. High
OSL and TL signals were obtained from BeO pellets calcinated at 1000 °C, for 4h.

We concluded that the usage of appropriate calcination conditions in BeO sol-gel synthesis
is a good starting operation to achieve a promising OSL dosimeter with high luminescent
efficiency.

[1] V. Altunal, V. Guckan, A. Ozdemir, A. Sotelo, Z. Yegingil, Effect of sintering temperature
on dosimetric properties of BeO ceramic pellets synthesized using precipitation method,
Nuclear Instruments and Methods in Physics Research Section B: Beam Interactions with
Materials and Atoms 441 (2019) 46-55.

[2] V. Altunal, Z. Yegingil, T. Tuken, T. Depci, A. Ozdemir, V. Guckan, N. Nur, K. Kurt, E.
Bulur, Optically stimulated luminescence characteristics of BeO nanoparticles synthesized by
sol-gel method, Radiation Measurements 118 (2018) 54-66.
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Magnesium oxide (MgO) has long been accepted as a luminescence dosimetry material,
mainly for use with the thermoluminescence (TL) technique. In order to increase the number
of materials suitable for optically stimulated luminescence (OSL) dosimetry, many researchers
have investigated the luminescence characteristics of this material [1-3].

The aim of this study is to obtain the high sensitivity MgO materials doped with different
ions to be used as TL and OSL dosimeters. Differences in TL glow curves and OSL decay
curvesobtained from doped MgO phosphors, were investigated and compared. This work
presents the preliminaryTL and OSL studies of MgO phosphors produced by the Solution
Combustion Synthesis (SCS) method. During the production, the Al, Ca, Li and Na ions were
added as the dopants with different molar concentrations by the SCS method. Structure
characterization analyzes of the synthesized materials were performed by X-ray Differaction
(XRD) and Scanning Electron Microscope (SEM) methods. The TL and OSL curves of doped
and undoped MgO phosphors were compared. It was observed that TL and OSL signals of Na
doped and Li doped MgO phosphors increased about 25 times compared to undoped MgO
sample.

X-Band room temperature Electron Spin Resonance (ESR) measurements of undoped and
doped materials were conducted. A sharp intense central peak together with 5 smaller peaks in
the undoped material was found. The g-factor of the sharp and intense signal was recorded
around 1.977 which is different than free radical g-factor. This refers to the structure of MgO
material itself. On the other hand, the spectra of MgO:Li and MgO:Na samples were very
similar but they also possess sharp intense central peak and 5 less intense peaks. The
MgO:Li,Na spectrum consists of the overlap of a broad single signal and the central sharp single
signal.

[1]  Oliveira, L. C., Doull, B. A. and Yukihara, E. G. (2013). Investigations of MgO: Li, Gd
thermally and optically stimulated luminescence. Journal of Luminescence, 137, 282-289.

[2] Oliveira, L. C., Milliken, E. D. and Yukihara, E. G. (2013). Development and
characterization of MgO: Nd, Li synthesized by solution combustion synthesis for 2D optically
stimulated luminescence dosimetry. Journal of Luminescence, 133, 211-216.

[3] Bos, A. J. J., Proki¢, M. and Brouwer, J. C. (2006). Optically and thermally stimulated
luminescence characteristics of MgO: Th3+. Radiation protection dosimetry, 119(1-4), 130-
133.

V. Altunal, V. Guckan
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Exploring the electronic and magnetic properties of new metal halides
from bulk to two-dimensional monolayer: RuXs (X = Br, I)

F.Ersan'”, E. Vatansever?, S. Sarikurt?, Y. Yuksel?, Y. Kadioglu', H.D. Ozaydin?, O.U.
Akturk®, U. Akinci®” and E. Akturk*”
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Turkey
“Nanotechnology Application and Research Center, Aydin Adnan Menderes University, Aydin, Turkey

“Corresponding E-mail: fatih.ersan@adu.edu.tr

Theoretical and experimental studies present that metal halogens in MX;forms can show very
interesting electronic and magnetic properties in their bulk and monolayer phases. Many MX3z materials
have layered structures in their bulk phases, while RuBr; and Ruls have one-dimensional chains in plane.
In this study, we show that these metal halogens can also form two-dimensional layered structures in
the bulk phase similar to other metal halogens, and cleavage energy values confirm that the monolayers
of RuXscan be possible to be synthesized.[1] We also find that monolayers of RuX; prefer
ferromagnetic spin orientation in the plane for Ru atoms. Their ferromagnetic ground state, however,
changes to antiferromagnetic zigzag state after U is included. Calculations using PBE + U with SOC
predict indirect band gap of 0.70eV and 0.32eV for the optimized structure of RuBrs;and Ruls,
respectively. Calculation based on the Monte Carlo simulations reveal interesting magnetic properties
of, such as large Curie temperature against, both in bulk and monolayer cases. Moreover, as a result of
varying exchange couplings between neighboring magnetic moments, magnetic properties of and can
undergo drastic changes from bulk to monolayer. We hope our findings can be useful to attempt to
fabricate the bulk and monolayer of RuBrsand Ruls.

[1] F. Ersan, E. Vatansever, S. Sarikurt, Y. Yuksel, Y. Kadioglu, H. D. Ozaydin, O. U. Akturk, U. Akinci
and E. Akturk, Exploring the electronic and magnetic properties of new metal halides from bulk to two-
dimensional monolayer: RuXs; (X = Br, 1), Journal of Magnetism and Magnetic Materials 476, 111-119
(2019).

Acknowledgements: This work was supported by the Scientific and Technological Research Council
of Turkey (TUBITAK) under the Research Project No.117F133. Computing resources used in this work
were provided by the TUBITAK ULAKBIM, High Performance and Grid Computing Center (Tr-Grid
e-Infrastructure) and the National Center for High Performance Computing of Turkey (UHeM) under
Grant No. 5004972017.
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Semiconductor and Metal Two-dimensional Transition Metal
Dichalcogenides: MXz and XMz (M=Mo, W ; X=Te)
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The layered transition metal dichalcogenides (TMDCs) have attracted attention due to
their tunable electronic and thermal properties.[1,2] Recent theoretical and experimental studies
have been focused on exploring new stable TMDCs.[3] In this study, we performed density
functional theory calculations to investigate the electronic, vibrational and thermal properties
of the trigonal (P-3m1 space group) phases of MoTe,, TeMo., WTez, and TeW- structures. We
theoretically found that trigonal TeW- is dynamically and thermally stable in the monolayer
phase, while trigonal TeMo> has a charge density wave at the K high symmetry point in the
Brillouin-zone. The calculated vibration frequencies at the I" point show that with the increase
of atomic masses and changing of bond lengths between the metal atom (Mo, W) and tellurium
atoms results in lower vibration frequencies for TeMo2 and TeW> monolayers than MoTe; and
WTe,. The calculated lattice parameters for MoTe; and TeMo, are a=b=3.52A and 3.03A,
respectively. These values are a=b=3.56A and 2.97A for WTe, and TeW,, respectively.
Changing the stoichiometry from MX to XM results in a semiconductor-metal transition for
the electronic structure. All newly predicted XM. monolayers show metallic properties while
MoTe, and WTe> have a direct bandgap of 1.01 eV and 0.74 eV including spin-orbit coupling.
Increasing metal atom concentration results in an increase of d orbital contributions which are
crossing the Fermi level, causing the TeX> monolayers to be metallic. Our results indicate that
TeMo. and TeW. monolayers are dynamically stable and can be stable at room temperature.
These new theoretically predicted monolayers could be suitable for future electronic devices or
metallic contacts in nanoscale junctions.

[1] F. Ersan, S. Cahangirov, G. Gokoglu, A. Rubio and E. Akturk, Stable monolayer
honeycomb-like structures of RuXz (X=S, Se), Phys. Rev. B 94, 155415 (2016).

[2] C. Ataca, H. Sahin and S. Ciraci, Stable, single-layer MX> transition-metal oxides and
dichalcogenides in a honeycomb-like structure

[3] F. Ersan, Single-layer AgeS2: First principles investigation of a new two-dimensional direct
bangap semiconductor, Comput. Mater. Sci. 163, 278-281 (2019).

Acknowledgments: Computing resources used in this work were provided by the TUBITAK ULAKBIM, High
Performance and Grid Computing Center (Tr-Grid e-Infrastructure).
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The core/shell magnetic nanoparticles (MNPs) are one of the attractive type of nanoparticle due
to their interesting physical, chemical and biological properties for the nanotechnology
applications [1]. In this study, we investigated the structural, morphological and magnetic
properties of ultrafine Ni/B2Os core/shell MNPs that they were synthesized by polyol process
using Polyvinylpyrrolidone (PVP) and Oleic Acid (OAc) as surfactants. The X-Ray Diffraction
(XRD) analysis was performed to examine the structural properties of MNPs. The crystallite
size of MNPs was calculated as ~3.88 nm from the XRD pattern that can be called as ultrafine
MNPs. To investigate morphological and elemental properties, Scanning Electron Microscopy
(SEM) and Energy Dispersive Spectroscopy (EDS) analysis were performed. It is observed that
Ni/B20s core/shell MNPs are homogeneously distributed through the sample. The particle size
of Ni/B20s core shell MNPs is determined as ~2.94 nm from the SEM images which is
consistent with the XRD data. In order to examine the magnetic properties of Ni/B2O3 core/shell
MNPs, the temperature dependence magnetization (M-T) under Zero Field Cooled (ZFC) and
Field Cooled (FC) conditions and the magnetic field dependence magnetization (M-H)
measurement were performed by using Physical Properties Measurement System (PPMS) with
Vibrating Sample Module (VSM). The detail on structural, morphological and magnetic
properties of produced sample will be given in the presentation.

[1] Roco, M.C., Nanoparticles and nanotechnology research. Journal of Nanoparticle Research, 1999.
1(1): p. 1-6.
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Magnetocaloric properties of xLao.7Cao2Sro1MnOz/(1-X)Lao7TeosMnOs
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In the present study, we have investigated the magnetic and magnetocaloric properties of
XLap7Ca0.2Sro.1MnO3/(1-x)Lao.7 Teo.sMnO3z composites. Two main manganite compounds were
synthesized by using the solid-state method. The composites were composed by mixing the
Lao.7Cao.2Sro.1MnO3 (LCSM) and Lao.7TeosMnOs (LTM) manganites with ratios of 0.25:0.75
and 0.75: 0.25. To determine magnetic behavior of the materials, the magnetization
measurements as a function of the temperature (M(T)) at both zero-field and field cooled modes
have been performed in the temperatures 5-350 K range under 100 Oe magnetic fields. The
magnetic field dependence of the magnetization (M(H)) measurements have been carried out
around magnetic phase transition temperature (Curie temperature, Tc). By using isothermal
M(H) curves, magnetic entropy change (AS,;) values of the materials have been calculated
based on Maxwell relation. Maximum magnetic entropy change (—ASy**) value of
0.25LCSM/0.75LTM and 0.75LCSM/0.25LTM composites is found as 4.54 and 3.94 JkgK*
under a magnetic field of 5 T, respectively. The nature of the magnetic phase transition of the
materials has been identified by using Banerjee criterion and results showed that the magnetic
phase transition is second-order.

Acknowledgement: This work was supported by Cukurova University (Adana/Turkey) under
grant project number of FBA-2018-10363.
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The Effect of Iron Nanoparticles on Methane Yield in Anaerobic Treatment
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Along with the development of industry, a large amount of fossil fuels is consumed which
caused climate change and deficiency of energy, thus human begins to quest for renewable
energy sources that lessen greenhouse gases emission. Therefore, Bioenergy with low
greenhouse gas emission and lower price which meets growing energy demand plays a
important role in promoting renewable alternatives. As renewable bioenergy, methane can be
generated under anaerobic conditions from various substrates. Anaerobic process; high
concentrations of biodegradable substrates are removed and the use of methane in the produced
biogas is a biochemical process with the advantages of energy recovery. The anaerobic
disintegration process consists of four stages involving different microorganisms. These steps
are hydrolysis, acidogenesis, acetogenesis and methanogenesis, respectively. In the first stage
of hydrolysis, complex molecules such as protein, carbohydrate and fats are converted into
amino acid, monosaccharide and fatty acids which are monomers. The monomers of organic
compounds, the final product of the hydrolysis step, are introduced into the second step,
acidogenesis, and are converted by the acidogenic bacteria into volatile fatty acids, ketones,
alcohols, hydrogen and carbon dioxide products. Acetogenesis, which is the previous step
before methane production, products produced during the acidogenesis stage and which cannot
be used directly by the archaeological group, are converted by acetic acid, hydrogen and carbon
dioxide, which are the main substrates of archaea. The biogas produced during the
methanogenesis stage, which is the final stage of anaerobic disintegration, generally consists of
48-65% methane, 36-41% CO2, 17% nitrogen, and 1% hydrogen sulfide-like gases. Anaerobic
disintegration technology widely used at industrial wastewaters with high organic pollution,
complex wastewaters containing resistant chemical components, treatment sludges, wastewater
at thermophilic temperatures, and in recent years has been widely used in the decomposition of
urban and industrial organic solid wastes. Supplement of additives, such as mineral nutrients,
metal oxide nanoparticles, bioaugmentation, and enzyme, stimulates methane production as
well as improves process stability. Because many bacteria have developed pathways to obtain
iron in the form of nutrients or electronic acceptor/donor, the iron is vital to the living
organisms. lron nanoparticles (Fe’/Fe,Os/FesOs) have created an enhanced anaerobic
environment with low H> content (or partial pressure) as well as low oxidation-reduction
potential after being added to the anaerobic digestive system. As the electron donors for AD
system, iron nanoparticles can not only accelerate sludge hydrolysis-acidogenesis but also
change the fermentation type to increase the acetic acid concentration and ultimately promote
methane yield. In this study, the effects of iron nanoparticles used in literature on methane yield
in anaerobic treatment process were discussed.
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Indium sulfide (In2S3) thin films were synthesized onto microscope glass substrates with
different thicknesses using chemical bath deposition method. Immediately after deposition,
deposited films were annealed at 400°C for 1 h in reduced media for better crystallization. The
films were characterized by x-ray diffraction (XRD), scanning electron microscope (SEM),
energy dispersive x-ray spectrometry (EDS), UV-VIS spectroscopy and electrical
measurements. The films were polycrystalline with a mixture of dominant cubic In,S3 and
subordinated monoclinic indium sulfide (IneS7) phases. The nanoparticle size increased from
53 nm to 142 nm with increasing film thickness. From the SEM micrographs, deposited films
showed dense and good coverage of the surface with cracks. The S/In ratio in the films
decreased from 1.74 to 1.21 with increasing nanoparticle size showing sulfur deficiency in the
deposited films. The direct band gap (E, ) of the films decreased from 3.27 eV to 2.82 eV while

the indirect E, value of the films varied between 1.50 eV and 1.85 eV. A decrement in direct
E, with increasing nanoparticle size could be attributed to the different effects such as sulfur
deficiency and surface effects. The electrical resistivity (o) of the films decreased from
1.69x107 (Q cm) to 4.61x10° (Q cm). The reduction of p in the films could be attributed to a
decrement in E, as well as presence of oxygen and increase in nanoparticle size and carrier

concentration. The obtained results infer that nanoparticle size effected the structural,
morphological, optical and electrical properties of the In,S3 thin films.
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Ab initio study of C15 type Laves phase Lalr>
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Structural, elastic, electronic, and vibrational properties of the Laves phase Lalr; are investigated using
the first-principles calculations [1]. The electronic band structure shows that the material behaves
metallic nature. The calculated total density of state is 3.60 (electrons/eV) of Lalr,. The different
mechanical properties such as elastic constants, bulk modulus B, shear modulus G, Young’s modulus
E, and Poisson ratio v are derived from Voigt—Reuss—Hill approximation. The ductility nature appears
in both values of Cauchy pressure and Pugh’s ratio. Lastly, the phonon dispersion curves of this material
along high symmetry directions in the first Brillouin zone are plotted.

Fig. 1. Crystal structure of C15 type Laves phase Lalrs.

[1] M. I. Kholil, M. S. Islam, and M. A. Rahman, Ab-initio study of C15-type Laves phase
superconductor LaRu,. Cogent Phys. 4(1), 1360461 (2017).
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The structural, electronic and elastic calculations have been performed on the L12-type (space
number 221) of intermetallic compound ScRus using the ab initio density-functional theory
within the generalized gradient approximation (GGA). Beside the basic physical parameters
such as lattice constant, bulk modulus, elastic constants, shear modulus, Young’s modulus, and
Poison’s ratio; the band structure, corresponding total and density of states (DOS) are also
calculated for the same compound.
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The structural, electronic and elastic properties of half-Heusler TbPdBi have been studied using first-
principles calculation within the generalized gradient approximation based on density functional theory.
The optimized lattice constant (ao), bulk modulus (B), elastic constants (C11, C12 and Cas) and
other mechanical moduli (G, E, B/G and o) of this alloy has been computed. Mechanical stability
for this alloy has been analyzed in terms of their second-order elastic constants. Besides, electronic band
structure as well as total and partial density of states have also been plotted for ThPdBi alloy.
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Cement based grouts are commonly used in all over the world for many geotechnical
applications as soil improvement technic such as Jet-Grouting method, Permeation grouting
and Compaction grouting. These types of grouts generally show more complex rheological
behaviors because of being affected by several parameters such as water-binder ratio (w/b), the
dosage and type of chemical admixtures, mineral additives, temperature, humidity and test
duration. Water-binder ratio (w/b) is accepted as the one of the most important parameters that
affects the rheological behavior of the cement-based grouts. Moreover, the rheological
properties of cement-based grouts are usually improved by using mineral additives.

Nowadays usage of the Nano Particular Materials such as Nano-silica (n-SiO2), Nano-
Alumina (n-Al203), Nano-Titanium (n-TiOz), Nano-Carbon tube (n-C) in civil engineering
works has started to be very popular. There are several conducted studies related with this topic
in literature (Coppola et al., 2014; Coppola et al., 2011). These studies especially focused on
one type of nano particular material (Nano-silica). As it is clearly understood from this passage
nano particular materials can be used for improvement in rheological properties of the cement-
based grouts.

Therefore, in this study at w/b=1.0 ratio cement-based grout mixtures were prepared
incorporated with fly ash as the mineral additive at % O (for control) and % 30 content by mass.
Then, selected two types nano particular materials (Nano-Alumina and Nano-Titanium) were
mixed to these prepared mixtures at different dosage as %0, % 0.3, % 0.6, % 0.9, % 1.2 and %
1.5 by mass of the binder amount. In order to observe the rheological properties of the cement-
based grout mixtures, several laboratory tests such as Rheometer test for viscosity, Marsh cone
workability test, Mini slump spreading test, Plate cohesion test and bleeding test were
conducted. Test results show that nano particular materials addition to the cement-based matrix
has a considerable influence on rheological properties of cement-based grout.

[1] L. Coppola, A. Buoso, F. and Corazza, Electrical Properties of Carbon Nanotubes Cement
Composites for Monitoring Electrical Properties of Carbon Nanotubes Cement Composites for
Monitoring Stress Conditions in Concrete Structures, (2014).
doi:10.4028/www.scientific.net/ AMM.82.118.

[2] L. Coppola, E. Cadoni, D. Forni, A. Buoso, Mechanical Characterization of Cement
Composites Reinforced with Mechanical Characterization of Cement Composites Reinforced
with Fiberglass , Carbon Nanotubes or Glass Reinforced Plastic (GRP) at High Strain Rates,
(2011). doi:10.4028/www.scientific.net/AMM.82.190.
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Especially 21 century nanoparticles are became very important part of our lifes. Since investigated
kinds of nanoparticles enchanged our lifes and because of their benefical features they bring a lot of ease
in our lifes [1]. Iron oxides are commnaly used in nanoparticles. The size of iron oxides obtained in
nanoscale is very low. Since they are nanoscale, they clump among themselves and reduce surface
energies. The magnetic interaction between surfactant (with surface coating) added to their structure
becomes important. Oxidation caused by the external environment is minimized with the coating, the
dispersions of the particles in different media are achieved and thus the application areas increase. There
are several synthesis processes are generally used in the development of magnetic nanoparticles. Before
experimental prosess there are many chemical calculations made using computer in chemical research.
The data obtained by theoretical calculations are quite consistent with the data obtained by experimental
methods such as 13C- and 1H-NMR spectral data, IR frequency values, bond angles, bond lengths,
dihedral angles, Mulliken atomic charges, HOMO-LUMO energies, dipole moments and energies. As
many of the features can be obtained in a shorter time and more reliable way. From here based on their
physical, chemical, thermal and mechanical properties, nanoparticle’s size, growth of surface and
density of composition can be changed by experimental prosess [2-4].

This study presents for obtaining both theoretical and experimental nanoparticles, DFT(Density
Functional Theory) and hydrothermal methods were used. In our calculations, Gaussian 09W and
GaussView programs including molecular mechanics, quasi-experimental and ab-initio methods,
which have a large number of theories and basic set options used and also for characterizing structures
fourier transform infrared spectroscopy are used and also obtaining size and structure of nanoparticles
were studied by analyzing X-ray diffraction and morphology of surface and structure of synthesized
nanoparticles were studied.

[1] L. Xiao, J. Li, D.F. Brougham, E.K. Fox, N. Feliu, A. Bushmelev, A. Schmidt, N. Mertens, F.
Kiessling, M. Valldor, B. Fadeel and, S. Mathur, Water-soluble superparamagnetic magnetite
nanoparticles with biocompatible coating for enhanced magnetic resonance imaging, ACS Nano, 5(8),
6315 (2011).

[2] M. Veverka, P. Veverka, O. Kaman, A. Lancok, K. Zaveta, E. Pollert, K. Knizek, J. Bohacek, M.
Benes, P. Kaspar, E. Duguet and S. VVasseur, Magnetic heating by cobalt ferrite nanoparticles,
Nanotechnology, 18, 345704 (2007).

[3] S. Gyergyek, D. Makovec, M. Jagodic, M. Drofenik, K. Schenk, O. Jordan, J. Kovac, G. Drazic
and H. Hofmann, Hydrothermal growth of iron oxide NPs with a uniform size distribution for
magnetically induced hyperthermia: Structural, colloidal and magnetic properties. Journal of Alloys
and Compounds, 691, 261 (2017).

[4] B. Rozi¢, M. Jagodic, S. Gyergyek, M. Drofenik, S. Kralj, G. Cordoyiannis and Z. Kutnjak,
Multiferroic Behaviour in Mixtures of the Ferroelectric Liquid Crystal and Magnetic Nanoparticles,
Mol. Cryst. Lig. Cryst. 545, 1323 (2011).

[5] S. Lefebure, E. Dubois, V. Cabuil, S. Neveu and R. Massart, Monodisperse magnetic
nanoparticles: Preparation and dispersion in water and oils, J. Matter. Res. 13, 2975 (1998).
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Nanofibers have large surface area and unique properties, and possibility of being
enriched with funtional groups [1]. Therefore, it has found extensive usage in recent years.
Electrospinning is the most popular techniques that can be used to produce nanofibers, due to
low cost, practicality and fast processes [2].

In this study, polycaprolactone (PCL) nanofiber surfaces modified with Ag and TiO>
nanoparticles were obtained by using electrospin technique. The detailed morphological and
structural characterizations of the PCL/TiO2-Ag NFs samples were performed by scanning
electron microscope (SEM), field emission scanning electron microscopy (FE-SEM), X-ray
diffraction spectroscopy (XRD), energy-dispersive X-ray spectroscopy (EDX) and fourier
transform infrared spectroscopy (FT-IR) techniques, UV-Vis spectroscopy, Surface enhanced
Raman scattering (SERS).

The results showed that PCL/TiO2-Ag nanofiber surfaces can be used as an effective
SERS substrate to detect organic pollution at the level of 10 nM. The most important feature of
SERS analysis is that the same material can be used at least 3 times due to its self-cleaning
photocatalytic property under UV light. The addition of silver nanoparticles increased the
photocatalytic properties of TiO2, thereby achieving high yields. Since Ag NPs increased the
photocatalytic performance of TiO2 NPs, photocatalytic complete degradation of Methylene
Blue occurred within 180 minutes. In addition, antibacterial properties of produced nanofibers
were investigated by using disc diffusion methods. The result showed that the material exhibit
antibacterial activity against both Escherichia coli and Staphylococcus aureus.

[1] S. Ramakrishna, An introduction to electrospinning and nanofibers. World Scientific,
(2005).

[2] A. Greiner and J. H. Wendorff, Electrospinning: a fascinating method for the preparation of
ultrathin fibers. Angew Chem Int Edit, 46, 5670-5703 (2007).
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The rapid decline in energy resources around the world has increased demand and interest
for effective, safe and harmless energy sources. Among the energy sources, solar energy is the
most easily accessible, cheapest and greener resource [1]. In this context, studies on DSSCs
have enchanced considerably in recent years [2]. In this study, we synthesized a novel small
organic molecule (111) which could be a potential DSSC, derived from carbazole using Ullman
and Suzuki-Miyaura coupling reaction [3] (Scheme 1). Photophysical and photovoltaic
properties of the synthesized molecule were evaluated by UV-vis/Fluorescence absorption
spectroscopy and I-V measurements of prepared DSSCs.

Br
B(OH)z
Q o
Br N O

N Cul, K,CO; Pd(PPhs),, Base
H 1,10-phenanthroline Reflux

Dry DMF, N,, Reflux Suzuki-Miyaura

Ullman Cross-Coupling Reaction Br Cross-Coupling Reaction

1 1I

Scheme 1. Synthetic route for the compound I11.

[1] J. H. Huang, K. C. Lee, Highly Stable, Solution-processable phenothiazine derivative as hole
collection material for organic solar cells, ACS Appl. Mater. Interfaces. 6, 7680 (2014).

[2] A. Hagfeldt, G. Boschloo, L. Sun, L. Kloo, H. Pettersson, Dye-Sensitized Solar Cells, Chem. Rev.
110, 6595 (2010).

[3] N. Miyaura, A. Suzuki, Palladium-Catalyzed Cross-Coupling Reactions of Organoboron
Compounds, Chem. Rev. 95, 245 (1995).

Acknowledgement: This work was supported by Eskisehir Osmangazi University Commission of Scientific
Research Projects under Grant No. 2017-1321.
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Glycine (Gly) is an amino acid which forms the building block of protein. It's not a
essential amino acid, and the body takes it from chemicals. Gly is used for treating
schizophrenia, stroke, sleep problems, metabolic syndrome, and metabolic disorders. Most
importantly, it is also used in cancer prevention and memory development. Gly has a wide
application area and both theoretical and experimental studies are reported.

In this study, molecular structure and conformational analysis of Gly were studied by
DFT/B3LYP-6-311++g(d,p) method. The structure has seven conformers belong to
calculations of N-C-C=0, H-O-C=0 and C-C-N-H torsional arrangements, and three of them
are main conformers (Fig.). Vibrational frequencies of Gly determined for all conformers.
HOMO (highest occupied molecular orbital) - LUMO (lowest unoccupied molecular orbital)
energy gaps for the main three conformers were calculated.

H ‘e ﬁ_{,
¥

Gly_lll
Figure. The main three conformers%l%/gllycine calculated %{}’ ééLYP/6-311++g(dYﬁ) level.

Acknowledgement: This work was supported by Eskisehir Technical University Commission
of Scientific Research Project under Grant No: 19ADP143.
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Magnetic refrigeration systems are the cooling systems that have been working intensively
in recent years because of their important features such as their energy efficiency,
environmentalism, noise-free operation and low maintenance cost [1-3]. The basis of magnetic
cooling systems is based on the principle of magnetocaloric effect (MCE) expressed as the
change in the temperature of a magnetic material under the applied magnetic field.

In this study, magnetic and magnetocaloric properties of Er-substituted (Las-
xEr)o.67Ba0.33Mn0Os3 (x = 0.1, 0.2 and 0.3) manganites produced by sol-gel method are presented.
From the magnetization measurements taken at a low magnetization value of 5mT, it has been
observed that the materials show a transition from ferromagnetic to paramagnetic state with
increasing temperature. From these thermomagnetic curves, magnetic phase transition
temperatures of the materials were determined as 300, 296 and 295 K for x = 0.1, 0.2 and 0.3,
respectively. In our previous study, the transition temperature for the undoped Lao.s7Bao.33Mn0Os
manganite was 321 K [4]. When these values are examined, it is seen that Er has a decreasing
effect on transition temperature by attenuating the double exchange interactions between Mn**
and Mn** ions. In order to determine the magnetic entropy changes, magnetic field dependent
magnetization measurements were carried out in each material’s own transition temperature
regions. Isothermal magnetization curves were in the form of saturation curves supporting
ferromagnetism at low temperature values, while paramagnetism specific linear curves were
observed at high temperature values. Magnetic entropy change curves of the materials were
obtained by applying Maxwell equations on these curves. Maximum magnetic entropy change
values were determined as 1.74, 1.58 and 1.31 J/kgK at 5T magnetic field for x = 0.1, 0.2 and
0.3, respectively.

[1] V.K. Pecharsky, K.A. Gschneidner Jr., Phys. Rev. Lett. 78 (1997) 4494.

[2] V.K. Pecharsky, K.A. Gschneidner Jr., Adv. Mater 13 (2001) 683.

[3] S.K. Cetin, M. Acet, M. Giines, A. Ekicibil, M. Farle, J. Alloys. Compd. 650 (2015) 285-294.
[4] S.K. Cetin and A. Ekicibil, Cukurova University Journal of the Faculty of Engineering and
Architecture, 32(1), pp.141-145.

80


mailto:kilics@cu.edu.tr

§ NSND-2019

6th International conference on materials science and nanotechnology for next generation (MSNG2019)
Oral Presentations

Development of anode/cathode electrodes for solid oxide fuel cells working
at medium temperatures

S. Evcimen'?, K.Karacan!? S. Celik*?

! Nigde Omer Halisdemir University, Mechanical Engineering Department, 51245, Nigde, Turkey
2Nigde Omer Halisdemir University Prof. Dr. T. Nejat Veziroglu Clean Energy Research Center,
51245, Nigde, Turkey

* Corresponding E-mail: sedaevcimen@hotmail.com

Solid oxide fuel cells (SOFC), are highly efficient energy conversion systems utilizing
hydrogen, natural gas, propane, diesel etc. as a fuel with the help of an oxidizer that convert
chemical energy directly into electricity and heat energy.

Although energy efficiency is high, SOFCs are facing with major problems in the way of
commercialization such as long-term stability, production cost and high operating temperatures.
Researchers make great efforts to reduce the operating temperature of SOFC; however, the key
challenge is to develop high-ion-conductivity electrolyte materials at lower operating
temperatures.

SOFC is composed of a porous anode, a dense electrolyte and a porous cathode. While the
anode is responsible for the fuel oxidation, the oxygen ions generated at the cathode as a result
of the cathode electrochemical reaction are transferred through the electrolyte to the anode
layer.

In this study, it is aimed to increase the cell performance and to decrease the working
temperature (600-800°C). ScSZ as electrolyte material and GDC with low temperature
microstructural stability in electrodes are used. In literature, NiO / GDC is generally used as an
anode material for solid oxide fuel cells operating at low temperatures. In these materials,
metallic Ni acts as a catalyst for the fuel oxidation and provides an electronic path for the
conduction. On the other hand, GDC acts as a matrix to support the catalyst (Ni), preventing
its agglomeration under operation, and providing mixed ionic and electronic conductivity.

The performance analyzes of 1 cm? anode supported SOFC prepared by following the methods
in the literature are examined and a power density of 800 mW / cm? was obtained at 800 °C.
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In our study, we investigated the main electrical properties of Cr/p-type Si and Cr/n-
type Si metal-semiconductor (MS) Schottky structures, with series resistance silicon structures,
using current-voltage (I-V) and capacitance-voltage (C-V) characteristics at the room
temperature. The main electrical parameters such as ideality factor (n), barrier height ([)no) and
series resistance (Rs) of Cr/p-type Si and Cr/n-type Si metal-semiconductor (MS) Schottky
structures were determined using the forward bias current-voltage (I-V) measurements. The
values of ideality factor (n) and barrier height (CIno) for the Cr/p-type Si and Cr/n-type Si metal-
semiconductor obtained as 1.577; 1.335 and 0.724; 0.699 eV, respectively. Furthermore, the
main electrical parameters such as ideality factor (n), barrier height ([Jyo) and series resistance
were evaluated using different methods developed by Cheung and Norde. Experimental results
showed that the series resistance values obtained from Norde method were higher than those
obtained from Cheung functions.

Acknowledgement: This work was supported by Kahramanmaras Siit¢ii Imam University
Scientific Research Project (Project number: 2019/2-40 M). We would like to thank
Kahramanmaras Siitcii Imam University for financial support of the research program.

[1] Sze S.M. Physics of semiconductor devices. 2" ed.. New York: Wiley. 1981.

[2] Rhoderick EH. Williams RH. Metal-semiconductor contacts. Oxford: Clarendon Press. 1988.
[3] S.K. Cheung, N.W. Cheung, Appl. Phys. Lett. 49 (1986) 85.

[4] H. Norde, J. Appl. Phys. 50 (1979) 5052.
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Bipolar plates are the essential parts of the PEM fuel cell stacks. They are expected to have
good thermal and electrical conductivity, mechanical strength, light-weight and affordable
manufacturing costs. Metallic bipolar plates are good candidates comparing to traditionally
used graphite ones. However; besides the corrosion problem on metal surfaces, stamping
process on thin metal sheets can cause defects. To overcome the corrosion problem coating the
plate surfaces with fashionable materials is a valid solution. To handle the thinning and cracking
on the metal sheets, design improvements on flow channels, ribs and holes, also manufacturing
process parameters must have been considered carefully. But it is a primitive decision to choose
the suitable material in terms of formability. Plate materials must have high formability to form
the flow field on it, which has been designed involute to provide an effective fuel distribution
and fluent flow yet meet the aforesaid basic requirements for bipolar plates. In this study, a
three-channel serpentine flow field design applied on a 0.1 mm thick metal plate to from fuel
channels on one side and cooling channels on the other side. The design also contains entrance
and exit ports of fuel, oxidant and cooling fluid; welding slots and montage bulges. A computer
simulation was conducted via eta-Dynaform program, to investigate the forming, cutting-
piercing and springback processes for four different metal sheets, which are stainless steel
(SS304), Titanium (Cp-Ti Grade2) and Aluminium (Al6016 and Al3104) are interrogated for
cracking and thinning zones. Results show that SS304 is the most appropriate material for
desired bipolar plate design in the view of the formability issues. On Cp-Ti and Al6016,
cracking zones appears mostly at the channel mouths and at the montage bulges. Excessive
cracking and distortions are seen on Al3104.

83


mailto:kivanckaracan@ohu.edu.tr

NSND-2019

6th International conference on materials science and nanotechnology for next generation (MSNG2019)
Oral Presentations

Investigation on the effect of Erbium Stabilized Bismuth (ESB) on
operating temperature for Solid Oxide Fuel Cell (SOFC)

M. Yagiz ", S. Celik
! Mechanical engineering, Engineering faculty, Nigde Omer Halisdemir University Pr.Dr. T.Nejat
Veziroglu Clean Energy Application and Research Center, Nigde, Turkey

2 Mechanical engineering, Engineering faculty, Nigde Omer Halisdemir University Pr.Dr. T.Nejat
Veziroglu Clean Energy Application and Research Center, Nigde, Turkey

“Corresponding E-mail: yagizmikail.1071@gmail.com

Solid oxide fuel cells (SOFC) can operate high to temperatures,It is systems that work
electrochemically and generate electricity. By decreasing the working of SOFCs below 800 °C
temperatures . it has the potential to become a popular system, since lower temperatures will
provide for a system lower cost, greater durability long lasting material life.

As a result of recent academic research, SOFC’s are capable of operating moderate
temperatures while producing the output of high temperature systems, moreover research on
low temperatures (<600 °C) the SOFC will lead to further development of system. One of the
most important problems improving the performance of low temperature SOFC is that the
electrolyte, which has a high enough ionic conductivity has not been developed low
temperatures. The use of erbium and bismuth oxide-based electrolytes shows high levels of
oxygen ion transmission between electrolytes and the electrode, which removes an important
barrier for the development of SOFC’s.In addition to the high ionic conductivity of Erbium
stabilized bismuth oxide (ESB), in the cathode layer achieved surface oxygen exchange rate,
charge transfer, and oxygen decomposition. Furthermore Erbiyum stabilized bismuth oxide
(ESB) synthesizing with traditional electrolyte materials GDC/YSZ/SDC/SSZ and Ag (ESB)
of the coating with LSM in the cathode layer extends the innovative material field. In past
studies with regard to ESB electrolytes, the highest a cell power produced was approximately
1.95 W/ cm? at 650 °C. This performance increase is not only achieved by the addition of
electrolytes or cathodes on the surface, but also by adding oxygen to the lattice structure of
ESB.

Therefore, the synthesis of Solid Oxide Fuel Cells (SOFC) for ESB electroyte layer in
experimental applications demonstrates that especially in low operating temperatures. it will
provide a promising performance. It is thought that higher levels of power density can be
achieved by depositing thin, dense and well sintered layers of ESB.
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Ferromagnetic (FM) and semiconductor (SC) or organic semiconductor (OSC) interfaces
are an emerging field for spin-electronics device applications [1]. Non-magnetic fullerene,
mostly Ceo molecule, provides sufficient magnetic moment and superconducting properties
when it is used in proper combinations. In this study, we first grow Ni (FM) layer on Si substrate
at room temperature using a high-vacuum EDWARDS 306 evaporator. Following Ge (SC)
deposited on Ni (FM) surface which forms a thin magnetically dead layer and creates as an
insulating tunneling barrier [2, 3]. Finally, the Au layer deposited as a cap that prevents
oxidation and Ceo layer deposited as the topmost layer. We determined the layer thicknesses by
Scanning Electron Microscopy (SEM) images and the structural properties confirmed by X-
Ray Diffraction (XRD) measurements. Physical Property Measurement System (PPMS) with
Vibrating Sample Magnetometer (VSM) head is used for temperature (M(T)) and field (M(H))
dependent magnetic moment measurements. M(T) measurements performed between 5 and 300
K at zero-field cooling (ZFC) and field cooling (FC) under a magnetic field of 500 Oe. The spin
freezing, the Neel, and the critical temperatures are determined from M(T) graph. The
ferromagnetic domain of Ni layer reduced due to the Ge layer which creates NiGe interlayer.
The coercive field and the saturation magnetization observed highest at 5 K with perpendicular
applied field direction. The Au layer prevents interaction between NiGe and Ceo layer so we
observed no magnetization effect on the NiGe layer.

[1] R. Jaafar, D. Berling, D. Sébilleau, G. Garreau, Epitaxial Fe-Ge thin films on Ge(111):
Morphology, structure, and magnetic properties versus stoichiometry, Physical Review B:
Condensed matter and materials physics, 81 (2010) 155423.

[2] C. Zhang, Y. Mao, R. Wang, H. Xiao, L. Xu, Z. Xia, C. Yang, Sign reversal of spontaneous
exchange bias in Mn0.7Fe0.3NiGe alloy, J. Magn. Magn. Mater., 444 (2017) 12-15.

[3] M. Swain, S. Singh, D. Bhattacharya, A. Singh, R.B. Tokas, C.L. Prajapat, S. Basu, Micro-
structural characterization of low resistive metallic Ni germanide growth on annealing of Ni-
Ge multilayer, AIP Advances, 5 (2015) 077129.
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In this study, the best chemical ordering structures of the 55-atom Cu-Au-Pt ternary
nanoalloys were optimized and the local relaxations were performed by using Basin-Hopping
algorithm within Gupta potential. The relative energy stabilities of the nanoalloys were
compared and chemical ordering of the ternary nanoalloys were investigated. To obtain more
insights into the atomic mixing degree, the distributions of the three different types of atoms in
these nanoalloys were also discussed. It was obtained that the majority of the ternary nanoalloys
prefer tendency of mixing. It was also observed that chemical ordering and atomic mixing
degree of the studied nanoalloys are dependent with the atom types and numbers in the
compositions.
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Knowledge of the melting process of ternary nanoalloys is a crucial issue in determining
the temperature at which the structural stability changes for their usage in several applications.
In this study, melting process of Cu-rich, Au-rich and Pt-rich 55-atom icosahedral compositions
was investigated using molecular dynamics simulations. The melting simulations of the
nanoalloys were carried out in canonical ensemble conditions. It was obtained that Pt-rich
composition has highest and Au-rich composition has lowest melting temperature. It was
observed that geometric structure and constituent atoms of the nanoalloys effect the
thermodynamical properties.
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Z. Doganyigit'”, E. Kaymak®, A. Okan Oflamaz!, T. Akin?, F. Oztiirk Kiip?

1Bozok University, Histology-Embriyology Department, Medical Faculty, YOZGAT
2 Erciyes University, Department of Biology, Faculty of Science, KAYSERI

*Corresponding E-mail: zuleyha.doganyigit@gmail.com

Nanoparticles have entered many fields including energy storage, textile, paint industry and
health.In addition, it is noteworthy that the share of nanotechnology in these areas is increasing
day by day [1]. For the synthesis of silver nanoparticles, environmentally safe materials such
as plant extract [2], bacteria [3], fungus [4] and enzymes [5] are used.

In this study, biosynthesis of silver nanoparticles with grape seed extracts was determined by
using in vivo animal experiments in order to determine whether there is any effect on kidney
damage caused by LPS.

80 Wistar albino male adult rats were used for the study. 8 equal groups were made.
Group 1 (Control Group): Only saline (SF) (0.9% NaCl solution) 0.1 ml.

Group 2 (LPS Group): LPS (30 mg / kg) (SF + LPS) 30 minutes after SF administration (n =
10). It was administered intraperitoneally.

Group 3 (LPS + Silver Nanoparticle): AgNP-Grape seed was given orally 60 minutes after LPS
administration. (200mg / kg)

Group 4 (LPS + Grape Seed Extract): LPS (30 mg / kg) was given orally after 60 min. (200mg
/kg) (n = 10).

Group 5 (LPS + Ag): AgNO3 was given orally after 60 minutes to animals given LPS (30 mg
/ kg). (200mg / kg) (n = 10).

Group 6 (Grape Seed Extract): Grape seed extract was given orally 30 minutes after SF
administration. (200 mg / kg) (n = 10).

Group 7 (Silver Nanoparticle): AgNP was given orally 30 minutes after SF administration. (200
mg / kg) (n =10).

Group 8 (Ag ion): SF (30 mg / kg) was given orally to AgNO3 after 30 minutes (200 mg / kg n
=10).

Hematoxylin and tunnel staining was performed on the sections from kidney tissues obtained
from sacrified rats.

The histopathological damage and the number of Tunel positive cells in LPS were higher than
the other groups (P <0.05). We observed that this damage was reduced in the drug treated
groups. We believe that it will be important to reduce endotoxic damage with new studies and
similar results.
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[1] Liu, FK, Huang, PW, Chang, YC, Ko FH, Chu, TC 2004. Microwave-assisted synthesis of

silver nanorods. Journal of materials research 19;469-473.

[2] D. Jain, H.K. Daima, S. Kachhwala, S.L. Kothari. 2009. Synthesis of plant- mediated silver
nanoparticles using papaya fruit extract and evaluation of their antimicrobial actives. Digest

Journal of Nanomaterials and Biostructures 4(3), 557-563.

[3] Saifuddin, N., Wong, C.W. and Yasumira, A.A.N. 2009. Rapid Biosynthesis of Silver
Nanoparticles Using Culture Supernatant of Bacteria with Microwave Irradiation. E-Journal of
Chemistry 6, 61-70.

[4] K.C. Bhainsa, S.F.D Sauza 2006. ‘’Extracellular biosynthesis of silver nanoparticles using
the fungus Aspergillus fumigates’’, Coll. Surf. B: Biointerfaces 47, 160—164.

[5] Willner 1, Basnar B, Willner B. 2007. Nanoparticle-enzyme hybrid systems for
nanobiotechnology. FEBS J. 274, 302-309.
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The Yb Doping Effects on Levitation Force in Sm123 Superconductors

I. Karaca'", S. Ozen?, and M.T. Giiler?
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“Corresponding E-mail: i.karaca@ohu.edu.tr

We produced Yb doped Sm123 superconductors by the melt growth method. The samples
have investigated in terms of levitation force. The magnetic levitation calculated by using our
newly designed vertical magnetic levitation force measurement system. It has the Nb-Fe-B
permanent magnet (~0.5T) at 77 K with Zero Field Cooled process. The levitation force results
analysed by dynamic curve fit method. The best fit curve and their equation were determined
as F=Fo+ae™. The higher hysteresis was determined on the sample SmYb6 during the
ascending process. All sample regression nearly equals to 1. On the other hand, the curve
fittings are suitable and correct. These results showed that the produced samples can be applied
to bearing systems, magnetic sensors and others in technological respect.
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The Role of Scintillators and Silicon Photomultiplier Tubes in the
Development of Detector Technologies

D. Sunar Cerci®”, S. Cercit

1Department of Physics, Faculty of Arts and Sciences, Adiyaman University, Adiyaman, Turkey

“Corresponding E-mail: deniz.sunar.cerci@cern.ch

Single-photon sensitive solid-state detectors (i.e. silicon photomultipliers (SiPMs)) are
well developing technology for detection of visible photons. In recent years, a massive
improvement has been made to develop the performance of SiPM. Silicon photomultipliers
have become popular for various applications. Nowadays, SiPMs are widely used in the high
energy physics experiments, nuclear experiments, spectroscopy as well as medical physics
applications. One of the main advantages of SiPMs is the possibility to significantly increase
the detector granularity with respect to standard photomultiplier tubes.

Scintillator, another widely used detector device, is a kind of material that can provide
detectable photons in the visible part of the light spectrum, following the passage of a photon
or a charged particle. Scintillators are still under the great of interest for having the
characteristics such as the detection efficiency and the precise determination of the position,
energy and time of particles.

In this talk, characteristics of scintillators and silicon photomultiplier tubes as well as their
roles and applications in various sciences will be presented.
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Introduction of Proton Exchange Membrane Type Semi Fuel Cell Test
Station

S. Cerci'”, A. O. Ayas?, G. Elmaci®, O. Erken, N. Nur, D. Sunar Cerci'
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PEM (Proton Exchange Membrane) type fuel cells are remarkable due to the properties
such as low operating temperature, high power density and capable of being produced on a
large scale. These systems do not contain any mobile equipment and do not emit any particulate
or greenhouse gas emissions, which can convert chemical energy directly into electrical energy;
has become a promising candidate as a new generation power source for transportation, fixed
and portable applications. In the PEM type fuel cell, the core where the reactions occur as well
as the component that is considered as the heart of the system are called the Membrane
Electrode Assembly (MEA). The MEA consists of proton exchange membrane, anode and
cathode catalyst layers and gas diffusion layers. The most important problems that must be
solved in fuel cells are; durability, sustainable mass and energy transfer in the system, primarily
in the MEA.. These problems must be overcome in the core component of the fuel cell i.e. MEA
for long-term performance of the catalyst layers. Significant efforts have been made to improve
the design and optimization of new catalysts and their associated catalyst layers to improve the
electrocatalytic activity, stability and performance of catalyst layers of PEM type fuel cell
catalysts.

The aim of this system is to test the performance of semi-cells forming PEM type fuel cells
which are sustainable and efficient from Pt @ C (for anode), Pt-Co @ C (for cathode) anode
and cathode catalysts on conductive carbon supports at 1-5 nm range. The cell system required
for the test is designed and manufactured using the infrastructure of Adiyaman University. The
performance of the specific test cell and the PEM type fuel cell catalysts to be produced within
this work can be evaluated cheaper and faster. In this context, catalytic synthesis,
characterization and validation of activity / stability as well as catalyst layer testing can provide
a contribution to the development of the fuel cell.
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lonic Liquids as an Electrolyte for Electrical Double-Layer Capacitors

H. Akbas®’, and B. Canimkurbey??
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lonic liquids (ILs) are organic molten salts with melting points below 100 °C. They have
been extensively investigated for different applications, because of their unique
physicochemical properties such as wide electrochemical windows, low vapor pressures, and
high chemical and physical stability [1, 2]. Protic ILs are obtained the proton transfer from the
Brensted acid to the Bronsted base. These ILs appear as promising materials for batteries, fuel
cells, solar cells, actuators, or double-layer capacitors [3]. Charge carrier control is an important
factor in the development of electronic functions of optoelectronic devices. Electric double
layers (EDLSs) can provide large electric fields at solid—electrolyte interfaces. This results in a
high charge carrier accumulation in the solid, much more effectively than solid dielectric
materials.

In the present study, we investigate recent developments in the organic field-effect
transistors (OFETS) with gate dielectrics of ILs. We explain the dielectric properties of ILs. We
discuss the factors controlling the mobility and threshold voltage in these types of OFETs and
show the IL dependence of the transistor performance.

gate electrode

° ionic liquid @
CRCHORONONONCN S
semiconductor

substrate

Fig. 1. Schematic illustration of EDLs

[1] T. Welton, Room-temperature ionic liquids. Solvents for synthesis and catalysis, Chem.
Rev., 99 2071 (1999).

[2] K.R Seddon, lonic liquids for clean technology, J. Chem. Technol. Biotechnol. 68 351 (1997).

[3] L. Timperman, P. Skowron, A. Boisset, H. Galiano, D. Lemordant, E. Frackowiak, F. Beguin and
M. Anouti, Triethylammonium bis(tetrafluoromethylsulfonyl)amide protic ionic liquid as an electrolyte
for electrical double-layer capacitors. Phys. Chem. Chem. Phys. 14 8199 (2012).

93


mailto:huseyin.akbas@gop.edu.tr

6th International conference on materials science and nanotechnology for next generation (MSNG2019)
Oral Presentations

First Principles Simulation of Pressure-Induced Phase Transition in Li.Se

C. Kurkcu®®, A. lyigor?, and A. Candan?
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“Corresponding E-mail: ckurkcu@ahievran.edu.tr

An ab initio constant pressure technique is carried out to explore the behaviour of Li>Se under
high pressure. We have studied the structural properties of Li>Se using density functional theory
(DFT) under pressure up to 250 GPa. For the exchange-correlation energy, we used the
Generalized Gradient Approximation (GGA) of Perdew-Burke-Ernzerhof [1]. Li.Se
crystallizes in NaCl-type structure with space group Fm3m under ambient conditions. This
structure of this material undergoes a structural phase transformation to tetragonal structure
with space group 14/mmm at a hydrostatic pressure of 90 GPa. This phase transformation is
also studied by total energy and enthalpy calculations.

[1] J.P. Perdew, K. Burke and M. Ernzerhof. Physical review letters 77 (18), 3865 (1996).
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Structural phase transition and electronic properties of LiBHz under high
pressure

C. Kurkcu®®, A. lyigor?, and A. Candan?

'Department of Electronic and Automation, Kirsehir Ahi Evran University, Kirsehir, Turkey
’Department of Machinery and Metal Technology, Kirsehir Ahi Evran University, Kirsehir, Turkey

*Corresponding E-mail: ckurkcu@ahievran.edu.tr

We study the pressure-induced phase transition of LiBH4 using a constant pressure ab initio
technique with Generalized Gradient Approximation of Perdew-Burke-Ernzerhof [1]. LiBHa
crystallizes under ambient conditions in orthorhombic structure (space group Pnma). We
predict the structural phase transformations from this structure to monoclinic structure (space
group P2i/c) with the application of hydrostatic pressure. Also, we study the electronic
properties of LiBH4 and some physical properties such as the lattice constants, the bulk
modulus, the pressure derivative of the bulk modulus, and equilibrium energies. Furthermore,
we study these phase transitions using the total energy and enthalpy calculations.

[1] J.P. Perdew, K. Burke and M. Ernzerhof. Physical review letters 77 (18), 3865 (1996).
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Investigation of Some Physical Properties of NaS: An Ab-Initio Study

C. Kurkcu®®, A. lyigor?, and A. Candan?
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“Corresponding E-mail: ckurkcu@ahievran.edu.tr

Some physical properties of NaS were studied using the density functional theory with the
generalized gradient approximation (GGA) of Perdew-Burke-Ernzerhof [1] under high
hydrostatic pressure. To apply pressure to the system, we used the Parrinello-Rahman method.
NaS crystallizes in hexagonal structure with space group P6s/mmc at ambient conditions. This
material undergoes a structural phase transformation from this phase to orthorhombic structure
with space group Pmmm at 50 GPa hydrostatic pressure.

[1] J.P. Perdew, K. Burke and M. Ernzerhof. Physical review letters 77 (18), 3865 (1996).
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Structural, electronic and elastic properties of BeTiHz3: a density functional
theory study

A. lyigor!”, C. Kiirkeii® and A. Candan?
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*Corresponding E-mail: ahmetiyigor@ahievran.edu.tr

The structural, electronic and elastic properties of BeTiH3 in Pm-3m space group are studied
by performing density functional theory (DFT) within the generalized gradient approximation
of Perdew-Burke-Ernzerhof (GGA-PBE). The optimized lattice constant of BeTiH3 is 3.438A.
In addition, electronic band structure calculations are carried out for this material. From the
electronic calculations made for BeTiHs, it was found that the alloy was metallic in nature. The
obtained second-order elastic constants (Cj;) for BeTiH3 satisfy mechanical stability criterions,
indicating that BeTiHs is mechanically stable in the studied phase.
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Ab-initio study of the structural, electronic and mechanical properties of
the intermetallic CosNb in the L1, phase

A. lyigor™”, A. Candan! and C. Kiirkgii?

'Department of Machinery and Metal Technology, Kirsehir Ahi Evran University, Kirsehir, Turkey
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*Corresponding E-mail: ahmetiyigor@ahievran.edu.tr

This study employs first principles method to run a investigation on structural, electronic
and mechanical properties of CosNb in L1, phase. The optimized lattice constant (ao), bulk
modulus (B) and the elastic constants (Cjj) are evaluated. Directional change of Young and
Shear modulus, Poisson’s ratio and compressibility of CosNb have been analysed. Evaluation
of mechanical stability via obtained elastic constants is exhibited a stable nature for this alloy.
The present band structure calculations predict that the CosNb alloy is metallic.
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First-principles investigation on the structural, electronic and mechanical
properties of full Heusler alloy Ru:NiGa

A. lyigor™”, A. Candan! and C. Kiirkgii?
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The structural, electronic and mechanical properties of Full Heusler Ru2NiGa in the cubic
form with the space group of Fm-3m have been investigated using the density functional theory
(DFT) within the generalized gradient approximation (GGA). The optimized lattice constant
(a0), bulk modulus (B), Shear Modulus (G), B/G ratio, Young modulus (E), poisson’s ratio (o)
and the elastic constants (Cj;) are evaluated. The electronic band structure is also computed and
compared in detail with available data. The electronic structure of Ru2NiGa shows no band
gap at the Fermi level. The calculated total density of states suggest that Ru>NiGa is metallic in
nature. The results also indicated that Full Heusler RuzNiGa is non-magnetic.
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Prediction of the best solar cell efficiency for Kesterite Solar Cell

0. Bayrakli Siiriicii*”

!Department of Physics, Kirsehir Ahi Evran University,, Kirsehir, Turkey

“Corresponding E-mail: ozgebayrakli@gmail.com

In this study, various kesterite solar cell configurations were analyzed to determine the highest
solar energy conversion efficiency by changing the thickness and the stoichiometry of the
absorber layer. By considering the solar cell architecture which was given in Figure 1, the
simulations were carried out. Initially, the S/Se ratio was changed and the best ratio was
determined. Then, the effect of the absorber layer’s thickness was investigated. By remaining
constant the S/Se ratio which was determined for the best cell, the thickness of the absorber
layer was changed. Hence the best solar cell efficiency was predicted as about %17 with the
absorber layer having S/Se ratio as 3/1 and the thickness as 1.4 um.

ZnO:Al
Zn0O
Window Layer

Absorber Layer (Kesterite)

Mo Back Contact

Glass Substrate

Figure 1: Schematic diagram for Kesterite Solar Cell
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Adsorption isotherms and thermodynamic studies of methylene blue onto
coconut shell based activated carbon prepared by ZnCl>

H.K. Yagmur®” and I. Kaya?
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Activated carbon (AC), which is sometimes called activated charcoal or active carbon, is
used mostly for adsorption in industry and is commonly used due to its large adsorption
capacity, fast adsorption kinetics and relative ease of regeneration. AC may be produced from
a range of raw carbon resources, such as lignite, peat and coal and biomass resources, such as
cherry, nuts, grape seeds, walnut shell, wood, sawdust, bagasse and coconut shells [1]. Coconut
shell (CS) based carbon has been widely used as an adsorbent for various applications due to
its high surface area and porosity [2].

Dyes are widely produced and used in many industries containing dyestuff, textile, food,
leather, paper, and related industries. Methylene blue (MB) is a cationic dye that is most
commonly used for coloring. It is usually used for dyeing cotton, wool, and silk [3].

The aim of present work is to study an easy method for MB removal from water by
adsorption on coconut shell based activated carbon as a high capacity adsorbent. So, an
activated carbon with high-surface area was prepared from coconut shells by chemical
activation with ZnCl, and was characterized by BET, FT-IR, SEM and TGA measurements.
Also, its to be a potential for adsorption in removal of methylene blue from the aqueous solution
investigated.

[1] H. Le, L. Linh, S. Chin, J. Jurng, Photocatalytic degradation of methylene blue by a
combination of TiOz-anatase and coconut shell activated carbon, Powder Technology 225,
167-175 (2012).

[2] K. Raj, P. Joy, Coconut shell based activated carbon—iron oxide magnetic nanocomposite
for fast and efficient removal of oil spills, Journal of Environmental Chemical Engineering 3,
2068-2075 (2015).

[3] Z. Chen, J. Fu, M. Wang, X. Wang, J. Zhang, Q. Xu, Adsorption of cationic dye
(methylene blue) from aqueous solution using poly(cyclotriphosphazene-co-4,4-
sulfonyldiphenol) nanospheres, Applied Surface Science, 289, 495-501 (2014).
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The Effects of Borax addition on Microstructure, Wettability and
Mechanical Properties of High Temperature Nickel Based (630) Super
Alloy Produced by Mechanical Alloying

R. N. Mutlu®,and A.M. Gizir
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With the developing technology, the need for durable and easy to produce materials has increased.
This increased the importance of new and advanced material manufacturing. Nickel based super alloys
that is effective at temperatures of 500-1200 °C and above can be classified as a high temperature alloy.
These materials, which consist of a mixture of at least one metal and another element, find extensive
use in military, aerospace, medical and electronics applications, as well as any other operations requiring
durable, oxidation resistance, heat-resistant components. They show high strength and stability at
extreme temperatures, as well exceptional environmental [1]. The production of such materials by means
of mechanical alloying will produce many different shaped products, durable, fast-to-produce and
economical.

In this study by mixing micrometric metal powders at certain ratios (Ni 72%, Cr 17.5 %, Fe 8 %, C
0.15%, Mn 1%, Si 0.6 %, Cu 0.5 % and S 0.015 %) and pressing high pressure is aimed to produce a
new material. The effect of Na2[B4O5(OH) 4] «8H20 (B) binder on the formed alloys was also
investigated. The obtained samples were subjected to the sintering process under the N»(g) atmosphere.
The samples were heated to 900-C as a speed of 10 °C dk-1. It was kept at 900 °C for 45 minutes. It was
then allowed to stand for 15 minutes in a 1000 ° C heated oven and then cooled by the speed of 10 °C
dk-1. As hardness and density measurements of these samples; Brinell hardness and Archimedes water
displacement method used respectively. Micro and crystal structures of these samples determined with
Scanning electron microscope (SEM) images and X-Ray diffraction (XRD) patterns. Mechanical
properties (hardness and density measurements) of these materials examined. The contact angle method
also used for determinate the wettability properties.

LT L. | :
Figure: SEM and contact angel images of sintered Nickel Based (630) Alloy without a) and with borax
b).

The authors are greatly thankful to Mersin University Research fund and TUBITAK.
[1] A. Thakur, S. Gangopadhyay, State-of-the-art in surface integrity in machining of nickel-based super
alloys, International Journal of Machine Tools and Manufacture 100 (2016) 25-54.
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Amorphous Phase of Boron Carbide
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Amorphous boron carbide has been garnered a great deal of scientific and technological
interests because of its high hardness, lightweight, refractory features and superlative
thermomechanical and electrical properties, In this study, an amorphous boron carbide (BsoCso)
model is produced by means of an ab-initio molecular dynamics method within a generalized
gradient approximation (GGA) and its local structure, electrical and mechanical properties are
investigated in details. Our computer-generated model shows a layer like structure and
commonly consists of sp? hybridization. The mean coordination number of both B and C atoms
is about 3.22. The model carries the characteristics of a semiconducting material and has a
HOMO-LUMO energy band gap of about 0.33 eV. When the mechanical features are examined,
the bulk, Young and shear modules are estimated to be around 105, 142 and 56 GPa,
correspondingly. The Vickers hardness of this disordered boron carbide is calculated to be about
7 GPa.

Acknowledgments: This work was supported by the Scientific and Technological Research
Council of Turkey (TUBITAK) under grant number 117M372. The simulations were run on
the TUBITAK ULAKBIM, High Performance and Grid Computing Center (TRUBA
resources).
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Thermoluminescence Kinetic Parameters of SIM Card Chip Used In
Mobile Phone Which Belongs To One of Operators In Turkey
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The materials found close to human body such as IC (Integrated Circuit), USB and mobile
phone can be used as a dosimetry. SIM card chip used in mobile phone is a silicon rich material
and a potential candidate of dosimetry. In this study, thermoluminescence (TL) properties of
the SIM card chips of three different operators in Turkey were investigated and analyzed as
suitable or not for a dosimeter after B — irradiation *°Sr-**Y at room temperature. Chip
composition can be detected by X-Ray Fluorescence (XRF) method. Kinetic parameters of the
glow curves were determined by computerized glow curve deconvolution (CGCD) methods.
These parameters are number of peaks, carrier concentration (no), trap activation (eV), and
frequency factor (s) of operator 1. The main results from these experiments are all SIM card
chips show the TL properties but the chip which was extracted from operator 1 has better TL
properties as a dosimeter. The chip which gives the best TL intensity exhibits a distinct peak
around 230 "C and a shoulder peak around 130 °C.
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Investigation of Impedance and Susseptance of EuClz— Poly(MA-co-
BMA) Composite System

G.Pihtili!*, F. Biryan?
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2 Firat University, Science Faculty Department of Chemistry, Elazig, Turkey
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In this study, Poly(maleic anhydride-co-benzylmethacrylate) copolymer was synthesized
by Free Radical Polymerization at 70°C in the presence of 15 mL 1,4-dioxane using AIBN as
an initiator. The copolymer was prepared by slowly pouring the mixture into a beaker
containing diethylether under vigorous stirring. The white precipitate formed was filtered,
extensively washed with diethylether, and dried in a vacuum oven at 40 °C for 24 h. EuCls/
Poly(MA-co-BMA) composites were prepared rate of 0.5, 2 and 8 % (wt/wt). The impedance
(1Z1) and susseptance (Bp) measurements of pure Poly(MA-co-BMA) and doped with EuCls
composites were investigated up to the glass transition temperature by means of impedance
analyzer at 100 Hz and 30 kHz depending on the alternating current (AC) conductivities. The
effect of doppler on susseptance (Bp) and impedance (|Z|) was investigated depending on
frequency and temperature. Bp values increased with increasing frequency and temperature. In
the copolymer doped with EuCls; as the doping increases, both the temperature and frequency
and susseptance values increase. It is concluded that frequency-dependent IZI values are
decreased.

[1] R. Bonzanini, D.T. Dias, E.M. Girotto, E.C. Muniz, M.L. Baesso, J.M.A. Caiut, Y.
Messaddeq, S.J.L. Ribeiro, A.C. Bento, A.F. Rubira, Spectroscopic properties of polycarbonate
and poly(methylmethacrylate) blends doped with europium (I11),Acetylacetonate Journal of
Luminescence 117, 61-67(2006).
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Photoluminescence Properties of Tetra- and Octa-Substituted Double
Decker Lu(l11) Phthalocyanines
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Phthalocyanine with stable m-conjugated system is a synthetic analogue of porphyrin
macrocycle. Phthalocyanines in which have been widely used as dyes and pigments, draw
interest as materials for optical recording media, nonlinear optical application, light absorption,
electric conduction, photoconduction, energy conversion, electrodes, chemical sensors and
catalyst [1,2]. Double-decker ftalosiyanin metal complexes, in which two rings of
phthalocyanine are coupled by a metal ion, shows high chemical and thermal stability, redox
activity and intriguing optical, electrical and magnetic properties [3,4]. These properties allow
double-decker phthalocyanines to become promising organic molecule candidates for optical
materials and devices such as optical logic displays, electrochromic display, photovoltaic cells,
organic light emitting diodes. Furthermore, double-decker Lu(lll) phthalocyanine are among
the first known examples of molecular semiconductors [1]. Lanthanide ions are also well
known for their particular photoluminescent characters. Photoluminescence spectra can be used
to obtain information about the optical properties of these compounds [3,4].

In this study, fluorescence and photoluminescence properties of tetra and octa-
substituted double decker Lu(l11) phthalocyanines to which imidazole groups are attached have
been investigated under the same conditions. The changes in these properties were examined
with increasing number of substituents. Thus, the effect of imidazole groups on the optical
properties of double decker Lu(l11) phthalocyanines were determined. The photoluminescence
spectra of the compounds show indicating the strong ©-n interaction along with electron and
energy transition between the tetrapyrolic macrocycles.

[1] D. Atilla, N. Kiling, F. Yiiksel, A. G. Giirek, Z. Z. Oztiirk, V. Ahsen, Synthesis,
characterization, mesomorphic and electrical properties of tetrakis(alkylthio)-substituted
lutetium(111) bisphthalocyanines, Synth. Met. 159, 13 (2009).

[2] J.Jiang (Editor), Functional Phthalocyanine Molecular Materials, Structure and Bonding,
Springer-Verlag Berlin Heidelberg, ISBN 978-3-642-04751-0, 135, 1 (2010).

[3] X. Sun, C. Ma and J. Jiang, Luminescence and photophysics of sandwich-type
bis(phthalocyaninato) europium compound, Synth. Met. 139, 497 (2003).

[4] A. Altindal, S. Abdurrahmanoglu, M. Bulut, O. Bekaroglu, Charge transport mechanism in
bis(double-decker lutetium(l1l) phthalocyanine) (Lu2Pc4) thin film, Synth. Met. 150, 181
(2005).
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Monitoring Lubrication Oil Quality via Metamaterial Sensor Application

M.Karaaslan!, S. Dalgac!, M. Bakir?, F. Karadag®, O. Akgol*

! Iskenderun Technical University, Department of Electrical and Electronics Engineering, Iskenderun,
Hatay 31200, Turkey
2 Bozok University, Faculty of Engineering and Architecture, Department of Computer Engineering,
Yozgat 66000, Turkey
$Department of Physics, Cukurova University, Adana, 01030, Turkey

Corresponding E-mail: s.dalgac@gmail.com

Motor lubrication oils have to be altered in a certain periods of time owing to corrosion
effect in oil. Therefore, monitoring the quality of engine oil is vital to us in order to prevent
giving damage to engine parts. In this study, metamaterial sensor application was demonstrated
so as to determine car lubrication oil quality. The realized sensor structure consist of two
resonator layer printed on ISOLA 680 type of substrate layer. In addition to that, the dielectric
properties of the oil samples are measured by the help of probe kit connected to network
analyzer then simulational studies are realized. Total bandwidth for new (Okm) and used
(5000km) oil samples equal to 60MHz which means that demonstrated sensor application is
capable of determining oil samples.
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Metamaterial Sensor for Water Treatment Center
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Recently, a great number of countries worldwide started to establish water treatment
center in order to recycle waste water. These constructed centers use different stages such as
entrance, aeration and exit to complete recycle process. In this study, a metamaterial sensor
application was realized to separate water sample taken from different stages of water treatment
center. Firstly, dielectric properties of water sample were measured by the help of probe Kkit.
After that, metamaterial sensor application is designed by inserting sensor layer at the back of
sensor structure and simulational studies are utilized. The simulational results show that total
230 MHz bandwidth was obtained which means that demonsrated sensor application enable to
separate water samples.
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Laser microchanneling of silicon wafer with nanosecond pulse-Bessel beam

E.T. A Kaya" and E. Demirci

Electro-optic and Laser Systems Division, Informatics and Information Security Research Center,
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Surface texturing in Electronic-Grade Silicon (EGS) is an important phenomenon, hence surface
engineering plays a significant role on its performance. Since laser induced surface fabrication provides
nano- or micro-scale engineering with benefits of non-contact application method and non-requiring any
special environment, it is a highly preferable technique in surface machining. Figure 1-a shows Bessel
beam production by an axicon lens with 20° base angle. In this study, periodic microchannel fabrication
by a non-diffracting Near Infrared (NIR) Bessel beam with 5.5 nanosecond (ns) pulse duration on the
surface of a p-type (111) Si wafer is presented. In our previous study, we have shown that Heat Affected
Zone (HAZ) around the ablation zone of the center spot of the Bessel beam get reduced after illumination
of Si sample by a single pulse [1]. Firstly, the position of an axicon lens being 20° base angle which is
used in production of Bessel beam, is changed to investigate the Bessel zone effect in channel width and
depth dimensions. Then, by changing laser pulse energy, pulse frequency, and scanning speed of the
sample, the width and the depth of the microchannels were measured by the way of an Optical
Microscope (OM). Our results indicate that through the Bessel zone it is possible to produce a
microchannel by only centeral spot of the Bessel beam with nearly constant aspect ratio (the ratio
between the depth and width) (Figure 1-c). Furthermore, our results show that as scanning rate decreases,
the width of the ablation channel gets higher and the depth of it gets deeper. On the other hand, as pulse
frequency decreases, the pulse overlaps also decreases (Figure 1-b)

sot

Figure 1 a) production of Bessel Beam after a Gaussian beam by an axicon lens, b) OM images of
Bessel induced microchannel formation on Si surface with respect to the change in pulse frequency, c)
the relations between the axicon and sample distance and width, depth, and aspect ratio of the
microchannels on Si(111) surface after Bessel beam illumination with 23 mJ, 20 mJ, 15 mJ, and 14 mJ

pulse energies.

[1] Direct micro-structuring of Si(111) surfaces through nanosecond-laser Bessel beams. Erkan Demirci, Elif
Tiirkan Aksit Kaya, Ramazan Sahin. arXiv:1906.09193v1 and submitted to Journal of Laser Applications .
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Usage of Enzyme Catalysts Supported With Magnetic Nanomaterials In
Polymer Synthesis
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In few decades, polymerizations catalyzed by enzymes (enzymatic polymerizations) have
received more attention as a new methodology for polymer synthesis [1]. Enzymes can be
derived from renewable feedstocks (for example, horseradish peroxidase (HRP) is found in the
roots of horseradish), and they are considered as environmentally benign and green catalysts
compared to classical initiators [2].

In this study, synthesis, characterization and use of magnetic FesOs supported
nanocatalysts in polymer synthesis have been investigated. In the first stage, magnetic FezO4
was obtained by using FeClz with hydrothermal method. The resulting magnetic iron oxide was
modified with aminopropyltriethoxysilane, glutaraldehyde, respectively, and coated with
horseradish peroxidase (HRP). The synthesized catalyst was used in the polymerization
reaction of acrylamide. To prepare magnetic enzyme catalyst and use in polymerization reaction
is first study in the literature. With this method, the catalyst easily recovered by magnetic
separation. The catalyst with include HRP enzyme has been reused 16 times in the
polymerization reaction of acrylamide was performed. The optimum conditions have been
determined. The structure of the polymer and nanocatalyst have been evaluated by XRD, FT-
IR, SEM, EDX, H-NMR, and RAMAN techniques. The white polyacrylamide has been
successfully synthesized by using the water as the solvent. The resulting white polymer has a
molecular weight of 14500 g/mol.

[1] A. Kumbul, E. Gokturk, E. Turac and E. Sahmetlioglu, Enzymatic oxidative polymerization
of para-imine functionalized phenol catalyzed by horseradish peroxidase. Polymers for
Advanced Technologies, 26(9), 1123-1129 (2015).

[2] A. Kumbul, E. Gokturk and E. Sahmetlioglu, Synthesis, characterization, thermal stability

and electrochemical properties of ortho-imine-functionalized oligophenol via enzymatic
oxidative polycondensation. Journal of Polymer Research, 23(3), 16-22 (2016).
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Determination Of Chloroform With Quartz Crystal Microbalance (Qcm)
Sensor
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When chlorine used in the prevention of water-borne diseases reacts with organic compounds
in pool waters, trihalomethane (THM) forms the most common form of chloroform, the highest
concentration in drinking water. Chronic oral exposure to high doses of chlorophore causes
adverse effects on the central nervous system, developmental and reproductive systems and
organs, and carcinogenic effects.It is critical to make a specific measurement and quantify it
quickly and easily. Preferred methods for quantification involve the need for well-equipped
laboratories, complex devices and knowledgeable personnel. However, these methods are not
suitable for field use.In this study, Quartz Crystal Microbalance (QCM) sensor with high
sensitivity and specificity was used for determination and analysis of the best coating method.
Two different methods were wused for coating. Coating-I is based on 3-
Mercaptopropyltrimethoxysilane (MPS) based application of acidic and then basic solutions. In
the first step, coating was made with acidic solution of MPS and surface modification was
achieved with 2-Mercaptoethanol (ME) in the next step. The sensor surface was activated by
thiols using hydrolysis of MPS in aqueous ethanol solution and condensation at higher pH in
both coating types. Then, in both experiments, the sensor surface was exposed to chloroform
molecules. Averages of 3 experiments in Coating 1 for 30 minutes were observed for acidic
MPS, basic MPS and chloroform shifts of 180 (+ 30) Hz, 200 (+ 40) Hz and 40 (+ 10) Hz,
respectively, but with chloroform molecules an inverse and undesirable shift was observed due
to the failure of the connection between the thiol groups. In Coating 2, chloroform molecules
were captured by covalent bonding of thiol groups on the surface and a shift of 180 (+ 30) Hz,
80 (£ 15) Hz and 60 (= 12) Hz for acidic MPS, ME and chloroform, respectively, were observed
for 3 experiments in 30 minute periods. According to these results, the coating-II method on
the gold surface of the QCM sensor provided better modification than the coating-I method.
Since the amount of chloroform is an important public health problem for human health, the
new and easy analysis technique discussed in this study will take a significant place. In addition,
this study provides a promising procedure for the easy identification of other trihalomethanes
that cause adverse effects on human health depending on the amount. Keywords: Chloroform;
QCM; Biosensor; Drinking Water.
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Comprehensive Investigation on Dielectric Properties of Al/CdS-PVA/p-Si
structures at 5kHz-5MHZ
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In the present study, we prepared the CdS-PVA interfacial layer on p-Si using spin coater
and obtained Al/CdS-PVA/p-Si structures. To determine the dielectrical properties such as
dielectric constant(e'), dielectric loss(¢"), loss tangent(tand), ac, real and imaginary part of
electric modulus (M', M") of AI/CdS-PVA/p-Si structures were analyzed impedance
spectroscopy method in the wide range of frequency(5kHz-5SMHz) and voltage(£1V). The
surface states (Nss) cause the increase in values of €' and €" at low frequencies and Niss can easier
follow the ac signal due to dipolar interfacial polarizations. Moreover, €" vs €' plot shows
semicircular characteristic which is known the cole-cole plot in the literature. Short-range
mobility of charge carriers of Al/CdS-PVA/p-Si structures lead to higher values of the M' and
M" with increasing frequency. The values of M' increase with increasing frequency while they
decrease with increasing voltage. M"-log (f) plot exhibits a peak behavior towards higher
frequencies at all voltages because of the decrease of the polarization and Nss effects.
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Figure 1. The &' plot at various frequencies and voltages for Al/CdS-PVA/p-Si structures.
[1] G. Ersdz, 1. Yiicedag, Y. Azizian-Kalandaragh, I. Orak and S. Altindal, IEEE Trans.
Electron. Dev. 63, 2948 (2016).
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(M1S) and without (MS) Al>Os Interfacial Layer
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In this study; we studied interfacial effects on Metal/Semiconductor (M/S) structure of
Al>03 insulator which is deposited on SiC wafer with the atomic layer deposition (ALD)
technique. For this goal, it was prepared both Metal/Semiconductor (M/S) (natural oxide layer
with 10 A thickness) and Metal/Insulator/Semiconductor (MIS) (Insulator layer with 70 A
thickness) structures. Each of structures was measured to obtain the C/G-V data in wide range
of frequency (1 kHz-1 MHz) and voltage ((-3V) - (11V)) at room ambiance, while the
measurement of 1-V data of structures was also realized at voltage range of ((-2.5 V) - (+2.5
V)). Voltage depended series resistances (Rs) plot of structures have been found from C and G
data. The profile of surface states was detail analyzed by using Nicollian-Brews method. It can
be obviously seen from the results that the interface layer effects on both Nss and Rs. Besides
that, MIS structure has better rectifier ratio 1000 time than MS structure. Finally, 1-V data of
both structures were analyzed in detail and main electrical parameters such as rectifier ratio
(RR), shunt resistance (Rsn), series resistance (Rs), barrier height (¢») and ideality factor (n)
were obtained.
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Fig.1. The I-V characteristics of Au/n-SiC (MS) and Au/Al203/n-SiC (MIS) structures.
[1] S.M. Sze, Physics of Semiconductor Devices (New York: Wiley, 1981).
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The Illumination Effects on nearly Ideal Yb/p-Si Schottky Diodes with a
High Zero-Bias Barrier Height
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The Yb/p-Si Schottky diodes have been fabricated by thermal evaporation of Yb, rare-
earth metal, on p-Si. At room temperature, the diodes show nearly ideal current-voltage (I-V)
characteristic with an ideality factor value of 1.09. The very high zero-bias barrier height is
determined as 0.84 eV. The value of the series resistance of the diodes is obtained from Cheung
functions. The reverse and forward bias I-V characteristics have been taken under various
illumination levels. The leakage current increases with increasing the power of illumination.
The ratio of leakage current in dark on the leakage current at 1040 W/m? is calculated 236.
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The effects of mobile phone on learning, a questionnaire survey
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Cell phones are the most pervasive technological device on the world. Cell phone use among
university students is important and quite common. They use mobile phones to follow
technology, study, shop, make friends, etc. therefore, a questionnaire was applied to university
students who use mobile phones extensively. The aim of the study was to investigate the effects
of mobile phone use on learning. Literature was searched. A survey was created that include
the most commonly asked and salient questions regarding cell phones (90-question). A
questionnaire was applied to the students of Nigde Omer Halisdemir University and Recep
Tayip Erdogan University (n = 1019). University students were randomly selected. Involuntary
participants were not included in the study. Findings indicate that most university students own
a cell phone. As a result of the statistics applied to the questions answered, it was determined
that the mobile phone had no positive or negative effect on learning.
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Fabrication of Fe,O3—V20s5 Hetero-structure: Characterization and
Enhanced Photocatalytic Degradation of 2,4-dichlorophenol
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Fe203—-V20s mixed oxides were synthesized by mechanical solid-state dispersion (SSD)
and co-precipitation (CP) methods. In addition, the synthesized catalyst (Fe203—V20s) was
successfully doped with transition metal oxides such as CuO, NiO and Co304 using (SSD)
method.

The composite catalysts were inspected for their photocatalytic activities in degrading
2,4-dichlorophenol under UV light enforcement.

The produced samples were analyzed using X-ray diffraction (XRD), X-ray
photoelectron spectroscopy (XPS), Fourier transform infrared spectroscopy (FT-IR), diffuse
reflectance spectroscopy (DRS), scanning electron microscopy (SEM), Photoluminescence
(PL) and Brunauer—-Emmett-Teller (BET).

It was found that the addition of transition metal oxides improved the photocatalytic
activity of Fe203—V20s5 (SSD). 1CuO wit% Fe203—V20s exhibited the highest percentage of 2,4-
dichlorophenol degradation (100%) and the highest reaction rate (1.83 mg/l min) in 30 min.
This finding was attributed to the distribution of CuO.
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The Impact of Alkaline Earth Oxides on Bi-Os and their catalytic activities
in photodegradation of Bisphenol A
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Alkaline earth oxides doped Bi>-Os were used to provide degradation of Bisphenol A
(BPA) in wastewater by photocatalytic reactions under different light sources.

These metal oxide catalysts (MgO, CaO and SrO) were doped on Bi2Osz by impregnation
method. Alkaline earth oxide was loaded nominally 3, 5 and 7 wt% on to Bi>Oz support.

The surface and structural characterization of the materials were analyzed by XRD,
DRS, FT-IR, SEM and BET techniques.

The concentration of BPA was monitored by HPLC. The 50 wt% SrO-Bi>O3 showed a
total degradation (100%) in 30 min.

The photocatalytic activities are in the orders of:
5SrO/Bi»03>5Ca0/Bi»,03>5MgO/Bi»03. The results showed that the addition of alkaline earth
oxide on Bi»03 enhanced the photocatalytic activity in Bisphenol A.

117


mailto:gpozan@istanbul.edu.tr

2019

6th International conference on materials science and nanotechnology for next generation (MSNG2019)
Oral Presentations

Structural and Magneto-Optical Properties of Au/Y1G, YIG/Au and
AU/Y1G/Au Multilayer Thin Film Stacks
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Y3FesO12 shortly named YIG is a ferrite material with excellent magneto-optical
properties that make it the best magnetic material for high frequency applications [1].
Improving the magnetic properties of YIG, which is already used in microwave devices, will
enable it to be used in magnetic devices and magnetic sensors [2]. For this purpose, in this
study, the magnetic character of YIG has been tried to develop by interface interactions with
Au as a noble metal. YIG thin film and various form of Au and YIG thin film stacks have been
grown on quartz substrate using both spin-coating and sputtering methods. The films are
crystallized in cubic phase after heat treatments process that is optimized to avoid cracks on the
surface. The thickness of the YIG layer measured by cross-section electron microscope imaging
technique is found as 80 nm for all samples. Wh2ile the root-mean-square surface roughness of
the YIG film is in sub-nanometer scale, it increases up to 2.86 nm by adding Au layer in the
film structure. All films exhibit in-plane easy axis and low coercive field at room temperature.
But, the saturation magnetization values of films decrease with Au layer. The YIG produced in
this study can be widely used in magnetic and microwave devices due to its extremely low
production cost and improved magnetic properties.

Acknowledgement: This work is supported by Cukurova University Scientific Research Council under
project no: FAY-2018-10491.

[1] Karami, M. A., Shokrollahi, H. & Hashemi, B. Investigation of nanostructural, thermal and magnetic
properties of yttrium iron garnet synthesized by mechanochemical method. J Magn Magn Mater 324,
3065-3072, doi:10.1016/j.jmmm.2012.04.058 (2012).

[2] Niyaifar, M., Mohammadpour, H., Dorafshani, M. & Hasanpour, A. Size dependence of non-
magnetic thickness in Y1G nanoparticles. J Magn Magn Mater 409, 104-110 (2016).
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On the voltage dependent profile of interface traps (Dit) and series
resistance (Rs) in the Au/(MgO-PVP)/n-Si (MPS) structures at room
temperature
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In this study, both the voltage dependent profiles of the interface traps (Dit) and series
resistance (Rs) in Au/(MgO-PVP)/n-Si (MPS) structures were extracted from the capacitance-
voltage (C-V) and conductance-voltage (G/w-V) characteristics by using low-high frequencies
(CLr-Chi) capacitance and Nicollian-Brews methods, respectively. The Di-V plot was obtained
from the 10 kHz and 1 MHz and it shows a peak behavior at 3.9 V with 1.6x1013 eVcm™.
Such peak behavior of it was attributed to a special density distribution of interface traps at
(MgO-PVP)/n-Si interface with energies located in forbidden band gap of Si. The Rs-V plot
was obtained from the measured capacitance and conductance data at 1MHz. The value of Rs
decreases with increasing bias voltage and close to a constant value (~298 Q) which is
corresponding to the real value of Rs at strong accumulation region. Experimental results show
that these two parameters are more effective on the (C-V) and (G/w-V) measurements, but
while Dt is effective in inversion and depletion regions at low frequencies, Rs is effective only
at accumulation region especially at high frequencies. Therefore, they should be into account
in the calculation the main electric and dielectric properties of the MIS/MOS and MPS type
structures.
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First principles study of structural, electronic and elastic properties of
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First principles study of structural, elastic, electronic properties of the cubic perovskite
MgZrOz has been investigated using the pseudo-potential plane wave method within the
generalized gradient approximation (GGA). Structural properties are calculated and the
thermodynamics stability of MgZrOs compound in the cubic perovskite structure has been
established with respect to formation enthalpy. Electronic band structure show that this
compound is indirect energy band gap (R-I") semiconductor. The elastic constants are calculated
using the stress-strain technique [1]. Since the calculated elastic constants of this material
comply with mechanical stability criterions, MgZrOz compound is mechanically stable in the
cubic perovskite structure. Besides, the shear modulus, B/G ratio, Young’s modulus, Poisson’s
ratio and anisotropic factor are estimated in the framework of the Voigt-Reuss-Hill
approximation for ideal polycrystalline MgZrOs compound.

Fig. 1. Crystal structure of perovskite MgZrO3 in cubic phase.

[1] S. Q. Wang and H. Q. Ye, First-principles study on elastic properties and phase stability of III-V
compounds. Phys. Stat. Sol. B 240(1), 45-54 (2003).
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Ab initio study of the fundamental properties of Ru>ZnGa Heusler alloy
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The structural, electronic, mechanical, and vibrational properties of Ru,ZnGa Heusler alloy are
investigated in the Fm-3m space group. These properties have been performed in the framework
of self-consistent first-principle calculations, using the the pseudo-potential plane wave method
based on the Generalized Gradient Approximation (GGA). It is seen that calculated lattice
constant agree well with available theoretical result. As well as the electronic band structure
along the high symmetry directions, total and partial density of states are presented. The elastic
constants and other polycrystalline elastic moduli have been anticipated, and the mechanical
stability of RuxZnGa alloy has been verified. Besides, phonon dispersion curves and
corresponding density of states are also obtained using the density functional perturbation
theory (DFPT).
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Structural, electronic, elastic and phonon properties of Celr, Laves phase
intermetallic compound

A. Candan®’, A. Tyigér! and C. Kiirkgii?

'Department of Machinery and Metal Technology, Kirsehir Ahi Evran University, Kirsehir, 40100, Turkey
2Department of Electronics and Automation, Kirsehir Ahi Evran University, Kirsehir, 40100, Turkey

“Corresponding E-mail: acandan@ahievran.edu.tr

We have performed the first-principles calculations to study the structural, electronic, elastic
and phonon properties of Celr. Laves phase intermetallic compound using a plane-wave
pseudopotential scheme within the density-functional theory (DFT). The electronic exchange—
correlation potential is calculated by the generalized gradient approximation and Perdew—
Burke—Ernzerhof (PBE). The optimized lattices constant and formation enthalpy are in
reasonable agreement with available experimental data. The electronic properties are obtained
in relation to band structures, total and partial density of states, which confirm its metallic
character. The calculated elastic constants reveal that this compound is mechanically stable in
C15 structure and also found to be ductile in nature. Finally, the phonon dispersion curves along
high-symmetry points at the Brillouin zone and phonon density of states are plotted.
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Preparation of Surfactant-Modified Bi.Os photocatalyst for
Degradation of Paracetamol Under UV Irradiation
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Water is the most basic natural resource. Presence of pharmaceutical residuals, even in
low concentrations, in water or wastewater is a crucial problem which may be harmful to human
health and aquatic ecosystems. In this study, paracetamol (acetaminophen, PAR) was selected
as a pollutant compound since it is one of the most commonly used analgesic and antipyretic
agent worldwide.

The degradation of PAR was studied by photocatalysis in the presence of heterogenous
Bi»Os photocatalysts. Bi>Oz was prepared using co-precipitation method. In this study, different
weight percentages were employed for the preperation of Bi>Os with three types of surface
active materials such as Hexadecyltrimethylammonium Bromide (HTAB), Sodium Dodecyl
Sulfate (SDS) and Polivinyl Alcohol (PVA) which are cationic, anionic and non-ionic
surfactants; respectively and so obtained catalysts were modified with these surfactants.

The materials were characterized using XRD, FT-IR, BET, DRS and SEM techniques.
Photodegradation of PAR was carried out under UV-B irradiation. The photocatalytic reactions
result of product were recorded by UV-visible spectrophotometer and high performance liquid
chromatography (HPLC).

According to the results, photocatalysts prepared with the use of HTAB (HTAB-modified
Bi>Os had a higher photocatalytic activity than the other surfactants.
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CuSCN Hole Transporting Material
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Organic-inorganic perovskite solar cells (PSCs) are assembled from a complex ensemble
of layers of disparate materials, each playing a crucial function within the device structure.
Specifically, hole-transporting materials (HTMs) have indispensable role in device architecture
to achieve an outstanding efficiency and long-term stability. However, highly efficient HTMs
are commonly consist of expensive and additive incorporated organic molecules such as spiro-
OMeTAD and PTAA. Such materials limit the cost-effectiveness and device stability due to
their complicated multi-step synthesis procedure and hygroscopic nature. Compared to the
state-of-the-art spiro-OMeTAD, low-cost CUSCN showed a promising progress in the recent
years owing to its high hole mobility and efficient hole extraction ability. Herein, CUSCN HTM
has been systematically examined in the presence of different perovskite systems, i.e., single
cation-, and mixed cation-based absorbers. CUSCN HTM showed a comparable efficiencies
and exceptional stability in all perovskite compositions indicating the universality of such
HTM. Consequently, a breakthrough efficiency approaching 21% with Jsc of 23.87 mA cm 2,
Voc of 1.12 V and FF of 0.78 has been achieved in triple cation perovskite-based PSCs. More
importantly, devices employing CuUSCN HTM exhibited a remarkable operational stability at
maximum power point (MPP) tracking retaining ~85% of initial efficiency over 1000 h. These
results highlight the great potential of the CuUSCN HTM for achieving cost-effective and stable
perovskite devices within different perovskite systems.
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The PrSrosPbo4Mn20s manganite perovskite sample has been produced by using a sol-gel
method and then investigated magnetocaloric properties with structural and magnetic
properties. The crystal structure of the sample determined by Rietveld refinement method [1]
by using X-Ray diffraction (XRD) data and the crystal structure was determined as monoclinic
with P21/n space group without any impurity phase within the sensibility limits of the XRD
measurement. The sample shows ferromagnetic to paramagnetic phase transition at (the Curie
temperature) Tc = 286 K that determined from the temperature dependent magnetization M(T)
measurement. To determine the magnetic entropy change, isothermal magnetization
measurements M(H) have been performed around room temperature range by 4 K temperature
steps. M(H) curves show sharp increasing below Tc while linear increasing above Tc that also
reveals ferromagnetic to paramagnetic phase by increasing temperature. Magnetic entropy
change, (-4Sw), value has been calculated as 3.68 J kg K by using M(H) curves. One other
important magnetocaloric property is Relative Cooling Power (RCP) also calculated as 282 J
kg™ by using ASw(T) data [2]. Magnetic phase transition type is determined as second order
with performing Arrot plots [3] and this situation indicates observing reversible magnetocaloric
effect on this sample. By considering all observed results, it can be argued that the produced
sample can be accepted as a candidate coolant material on a magnetic cooling device.

Acknowledgments: This work supported by the research fund of Adiyaman University under
grant contracts number TFMAP/2017-0001.

[1] Rodriguez-Carvajal, J.: Recent advances in magnetic structure determination by neutron
powder diffraction. Phys. B Condens. Matter 192, 55-69 (1993).

[2] Gschneidner, K.A., Pecharsky, V.K.: Magnetocaloric Materials. Annu. Rev. Mater. Sci.
30, 387429 (2000).

[3] Banerjee, B.K.: On a generalised approach to first and second order magnetic transitions.
Phys. Lett. 12, 16-17 (1964).
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Agglomeration of nano and sub-micron sized powder particles has serious limitations
for several processes such as mineral processing, fabrication of ceramics and sectors of paint,
pharma, detergent, building etc. The present study examined the effect of ultrasound treatment
on particle size distribution (PSD) of fine-sized sepiolite and coal minerals. Laser scattering
method was used to measure the particle size of minerals. The particle size and its distribution
for all samples were measured using compact optical system. Coefficients of variation of d10,
d50 and d90 parameters of all samples taken according to propose the method were calculated
and compared between each other.
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Titanium dioxide (titania, TiO2) has been commonly researched over the last decades
due to its potential applications of science and technology. In this study, surface charge
properties of colloidal TiO2 NPs (nanoparticle) dispersion in water has been studied in detail.
Electrokinetic properties of TiO, was investigated using the electrophoresis technique. The
value of point of zero charge (PZC) was confirmed measurement of zeta potential. The zeta
potential measurements showed that the isoelectric point (IEP) was near pH 5.4. We observed
that, equilibrium in the system was mostly influenced by pH. and, the zeta potential of TiO>
NPs was more stable and less hysteresis.
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Recently the transition metal oxides nanoparticles have been studied by several
researchers due to their unique physical and chemical properties such as large specific surface
area, high adsorption capacity and low temperature modification, size dependent magnetic
properties and controllable processability’2. MnO magnetic nanoparticles (MNPs) as transition
metal oxides are used for several applications such as catalysis, magnetic data storage and
biomedical applications2. In this study, the effect of boron (B) doping into MnO on structural
and magnetic properties were examined. The B doped MnOs MNPs were synthesized by polyol
method. The B concentration in MnO; was changed from 0 to 15 % by 5% steps. The crystallite
size of undoped Mn304 phase was calculated to be 224 nm. This value nonlinearly decreases to
44.1 nm by adding of B into main lattice. From scanning electron microscopy images, the
particle sizes of the synthesized nanoparticles were determined to be 3.1, 2.2, 2.1 and 2.5 nm
for x=0.0, 5.0, 10.0 and 15.0% in Bx:MnOs, respectively. The magnetic hysteresis curves
indicated that all samples exhibited ferromagnetic (paramagnetic) behavior at 5 K (room
temperature). Interestingly, we observed that the saturation magnetization (Ms) of undoped
MnO; sample dramatically increased with boron content. The sharp increase in the saturation
magnetization values is thought to be resulting from the sharp decrease in the Mn3O4 phase
when B is added to the structure. Blocking temperature values obtained from M-T graphs were
found to be 25, 41.39, 42.19 and 42.15 K for x=0.0, 5.0, 10.0 and 15.0% in Bx:MnOs,
respectively.

[1] Seo, W. S., Jo, H. H., Lee, K., Kim, B., Oh, S. J. and Park, J. T. (2004), Size-Dependent Magnetic
Properties of Colloidal Mn3O, and MnO Nanoparticles. Angewandte Chemie International Edition, 43:
1115-1117. doi:10.1002/anie.200352400

[2] Kaur, Anupreet & Gupta, Usha. (2009). A review on applications of nanoparticles for the
preconcentration of environmental pollutants. Journal of Materials Chemistry - J MATER CHEM. 19.
10.1039/b901933b.
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Nowadays, semiconductor photocatalysts are able to break down only harmful organic
compounds with light and promise future water treatment systems. TiOz is one of the most
studied photo catalysts because it can be excited under UV light, chemically stable and cheap.
Synthesis of TiO> nanoparticles at nanoscale increases photocatalytic activity seriously.
However, the use of these nanoparticles makes it difficult to purify water from TiO. together
with contaminants. In recent years, studies have shown that TiO, nanoparticles have a
carcinogenic effect. Therefore, micro-size synthesis of TiO2 without significant losses in the
activity is of great importance in reducing the indirect effect of photocatalytic treatment systems
on the environment. Methods such as noble metal loading (Gold, Silver etc.)[1] and mixed
metal oxide (MMO) formation with other metal oxides (CeO2, ZnO etc.) are widely used to
increase the photocatalytic activity of TiO2. MMO photocatalysts are more promising when
compared to noble metal loading methods because they are more stable in aqueous
environment. Among semiconducting metal oxides, CeO: is extensively investigated as it has
high thermal stability, oxygen retention capacity and easy transition between Ce** and Ce**
charge levels[2]. In addition, TiOz is used in photocatalytic applications due to the proximity
of the band gap to TiO.. However, the surface area of CeO,, crystal structure and interfacial
interaction with TiO2 have serious effects on photocatalytic performance. For this reason,
optimizing these properties is of great importance.

In this study, CeO2 nanoparticles synthesized on the TiO2 microspheres to be prepared by
the hydrothermal method at different ratios by the surface-active material supported combustion
method. The crystal properties and surface morphologies of the synthesized photo catalysts
examined by X-Ray Diffraction (XRD), Scanning Electron Microscopy (SEM) and Raman
Spectroscopy. The absorbance of synthesized photo catalysts between 200-700 nm wavelength
measured using UV-Vis spectrophotometer. The photocatalytic activity of the photocatalysts
under 365 nm UV light was examined by using Methylene Blue (Methylene Blue) as the model
textile dyestuff .

[1] Lin, Z., X. Wang, J. Liu, Z. Tian, L. Dai, B. He, C. Han, Y. Wu, Z. Zeng ve Z. Hu (2015). "On the
role of localized surface plasmon resonance in UV-Vis light irradiated Au/TiO2 photocatalysis systems:
pros and cons.” Nanoscale 7 (9): 4114-4123.

[2] Pérez-Gonzalez, M., S. A. Tomas, J. Santoyo-Salazar ve M. Morales-Luna (2017). "Enhanced
photocatalytic activity of TiO.-ZnO thin films deposited by dc reactive magnetron sputtering.”
Ceramics International 43 (12): 8831-8838.
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Graphene is one of the most attractive materials for recent years. It has high
transmittance, excellent electrical conductivity, bendability, high charge mobility. It is good
candidate for optoelectronic devices such as solar cells, super capacitors, transistors, bendable
and wearable technologies because of outstanding properties especially, it can be used as
transparent conductive electrodes [1-3]. There are a few methods for graphene synthesis, but
homogeneous and large-scale graphene could be synthesized via chemical vapor deposition
(CVD) [4,5]. Nickel and copper metals can be used as substrate due to good carbon segregation
at high temperatures [6]. But, controlled synthesis of graphene on the nickel substrate is quite
difficult because of high carbon solubility. Most of parameters could be affect graphene
synthesis such as growth time, annealing time, flow rate of gas and cooling process [7]. In this
study, growth time was investigated for  graphene synthesis homogenously onto nickel
substrate via CVD methode. In that case, growth time was optimized. Different growth times
were applied for synthesis graphene on to nickel substrate. 10 min. and 20 min. growth times
were determined optimum growth time for homogenous graphene synthesis.

[1] A. K. Geim and K. S. Novoselov, The rise of graphene, Natural Materials. 6, (2007).

[2] R. R. Nair, P. Blake, A. N. Grigorenko, K. S. Novoselov, T. J. Booth, T. Stauber, N. M. R.
Peres and A. K. Geim, Fine structure constant defines visual transparency of graphene, Science.
320, 5881 (2008).

[3] S. De and J. N. Coleman, Are three fundamental limitations on the resistance and
transmittance of thin graphene films, Acsnano. 4, 5 (2010).

[4] X. Chen, L. Zhang and S. Chen, Large area CVD growth of graphene, Synthetic metals. 210
(2015).

[5] J. Seo, J. Lee, A. Jang, Y. Choi, U. Kim, H. S. Shin and H. Park, Chemistry of materials.
29, (2017).

[6] K. M. Al-Shurman, and H. Naseem, CVD graphene growth mechanism on nickel thin films,
2014 COMSOL conference in Boston. (2014).

[7] A. Umair and H. Raza, Controlled synthesis of bilayer graphene on nickel, Nano Express,
7,437 (2012).
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The core/shell magnetic nanoparticles (MNPs) are one of the attractive type of nanoparticle due
to their interesting physical, chemical and biological properties for the nanotechnology
applications [1]. In this study, we investigated the structural, morphological and magnetic
properties of ultrafine Ni/B2O3 core/shell MNPs that they were synthesized by polyol process
using Polyvinylpyrrolidone (PVP) and Oleic Acid (OAc) as surfactants. The X-Ray Diffraction
(XRD) analysis was performed to examine the structural properties of MNPs. The crystallite
size of MNPs was calculated as ~3.88 nm from the XRD pattern that can be called as ultrafine
MNPs. To investigate morphological and elemental properties, Scanning Electron Microscopy
(SEM) and Energy Dispersive Spectroscopy (EDS) analysis were performed. It is observed that
Ni/B20O3 core/shell MNPs are homogeneously distributed through the sample. The particle size
of Ni/B20s core shell MNPs is determined as ~2.94 nm from the SEM images which is
consistent with the XRD data. In order to examine the magnetic properties of Ni/B20s core/shell
MNPs, the temperature dependence magnetization (M-T) under Zero Field Cooled (ZFC) and
Field Cooled (FC) conditions and the magnetic field dependence magnetization (M-H)
measurement were performed by using Physical Properties Measurement System (PPMS) with
Vibrating Sample Module (VSM). The detail on structural, morphological and magnetic
properties of produced sample will be given in the presentation.

[1] Roco, M.C., Nanoparticles and nanotechnology research. Journal of Nanoparticle Research, 1999.
1(2): p. 1-6.
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In this study, undoped and CoO thin films doped with transition elements at the different
proportions where be produced on microscope glass substrate by Ultrasonic Spray Pyrolysis
method at substrate temperature of 300+5 °C. In order to improve physical properties to CoO
films, transition elements Ni where be preferred as additive elements. By examining some
physical properties of the produced films, the effect of Ni doping on the electrical, structural
and magnetic properties of CoO thin films was investigated. The electrical properties of
produced all films were determined by using four-probe technique. Structural properties of the
films were examined by using x-ray diffraction (XRD) technique. Some structural parameters
such as the main grain size, lattice constants and unit cell volume of all films were calculated
by XRD patterns. The magnetic properties of all films were determined after the magnetization
measurements performed with the Vibrating Sample Magnetometer (VSM). As a result of all
these analyzes, usability of undoped and Ni doped CoO thin films in spintronic circuits, opto-
electronics industry and photovoltaic solar cells were investigated.
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More precise surface measurement systems are necessary for reliable production in research
and industry. Biological and material sciences need such systems which can measure without
touching and non-invasive. Retrieving quantitative phase information of thin film surface by
continuous wavelet transform is presented in this study. To obtain interferogram from the
surface of a thin film diffraction phase microscopy (DPM) which maintains the single shot
measurement and low speckle noise associated with white light [1] is used. In this setup, a
microscope with halogen lamp and a Mach-Zehnder interferometer are combined. To generate
diffraction orders, an amplitude grating, located at the front of the microscope, is used. These
diffraction order beams, containing full spatial and phase information of the sample, are focused
to the mask by a lens. The zero-order and +1 order beam is filtered using this mask and two
beams interfere with each other to create the interferogram on the CCD plane by a second lens.
By this way thin film surface are imaged with fringe pattern. The phase values are extracted
from this image by using continuous wavelet transform (CWT) which is generally preferred
method for the phase calculation and many studies have been made to extract the phase of the
fringe pattern employing different wavelets. Morlet wavelet, commonly used one, has the
minimum uncertainty and maximum constant resolution by the fixed spatial frequency, which
is chosen to be about 5 or 6 to satisfy the admissibility condition. On the other hand, Morlet
wavelet may not be successful to analysis the signal when the resolution of the analyzing
wavelet is not compatible with the repetition frequency of the signal [2]. In this study, an
alternative approach is presented using generalized morse wavelet (GMW) which has the ability
to control the resolution with extra degree of freedom. Experimental results of the GMW phase
method are discussed and compared with the results of Morlet wavelet at the end of the study.

Acknowledgement: This work was supported by the Turkish Scientific and Technical
Research Council (TUBITAK-MFAG no: 115F168) and Namik Kemal University Scientific
Research Project Commission (NKUBAP.01.GA.18.148). This study was evaluated from
Erhan Tiryaki’s doctoral dissertation.

[1] Bhaduri B, Pham H, Mir M and Popescu G 2012 Diffraction phase microscopy with
white light. Opt. Lett. 37 1094-6

[2] Kocahan O, Tiryaki E, Coskun E and Ozder S 2018 Determination of phase from the
ridge of CWT using generalized Morse wavelet Meas. Sci. Technol. 29 35203
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We modeled the amorphous BgoSiio compound from the melt by using ab initio molecular
dynamic simulations and for the first time analyzed its atomic structure and its mechanical and
electronic properties. For the amorphous state, the average coordination number of B and Si
atoms is found to be 6.0 and 5.2, respectively. The primary building structures of amorphous
model are determined to be the ideal and defective pentagonal pyramid-like motifs and hence
perfect and imperfect B1> molecules similar to those of boron or boron-rich amorphous and
crystalline forms. In addition to these clusters, we also observe the formation of a B11Si
molecule in the BgoSi1o, Which has not been formed in the B-Si crystalline forms. The electronic
structure analyses reveal that the amorphous configuration exhibits a semi-conducting behavior
having a band gap of 0.14 eVV. When the mechanical properties are considered, its Bulk modulus
IS projected to be around 160 GPa and its Vickers hardness is estimated to be about 18 GPa
based on Teter’s equation and about 20 GPa based on Chen’s equation.

B11Si B12

Acknowledgements: This work was supported by the Scientific and Technological Research
Council of Turkey (TUBITAK) under grant number 117M372. The simulations were run on
the TUBITAK ULAKBIM, High Performance and Grid Computing Center (TRUBA
resources).
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Multiferroic materials having both ferromagnetic and ferroelectric orders have attracted great
attention because of their practical applicability in many important areas, such as high
temperature ceramics, catalysis, semiconductors, electrochemical sensors, biomedical
materials, active components of ferrofluids and several technological applications in
nanotechnology. In this work, the role of adding GdCrOs at various content into the CoCr.04
multiferroic materials have been extensively studied by investigating their structural, magnetic
and magnetocaloric properties. Since GACrOz multiferroic materials have giant magnetocaloric
property at low temperature (below 10 K) and CoCr204 has a transition temperature at around
96 K, it could be combined to get highly efficient magnetocaloric property at relatively high
temperature. The experimental results show that the maximum magnetic entropy change is
almost 3% enhanced by adding GdCrOz into the CoCr,04 structure compared to the pure
CoCr204 structure. The relatively large magnetic entropy change could be obtained by forming
composite CoCr.04/GdCrOz multiferroic materials. The results are important for usage in a
potential magnetic refrigeration system by combining of two multiferroic materials.
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The high entropy alloys (HEA) are generally high-quality materials consist of elements
with different properties. In these types of materials, in general, alloying is made with other
elements that have a smaller amount in addition to atomically high proportion elements such as
copper, aluminum or iron. The amount of entropy formed according to the diversity of the
elements they contain determines the entropy class of the material. In this case, species less
than 1 are called low entropy materials. Alloys between 1 and 1.5 are called medium entropy,
while alloys higher than 1.5 are called high entropy alloys. Due to their high mechanical
properties, HEA materials are a good alternative to existing types of materials. In this study,
copper matrix and metal matrix composite were synthesized of CoFeNiAITiCr alloy with high
properties. The obtained composite was examined by different methods and reported.

136


mailto:caksu@firat.edu.tr

$ \\Sn-2019

6th International conference on materials science and nanotechnology for next generation (MSNG2019)
Oral Presentations

Synthesis Process of CoFeNiAITICr High Entropy Alloy by Mechanical
Alloying
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The high entropy alloys are formed complex structure by synthesis of 4 or more
elemental metals and consisted more than 5 atomic percent. The regular phases formed by the
alloys produce high entropy. However, the unique properties of the complex structure make
these types of alloys special materials. These types of materials show high strength values,
especially at high temperatures. Some types of high entropy alloys have high fracture toughness
at low temperatures. However, its features are not valid only with high temperatures and low
temperatures. In this study, synthesis high entropy alloy by mechanical alloying method was
performed which has elements different mechanical properties but according to hume-rothery
rules. After blending high purity Co, Fe, Ni, Al, Ti, Cr alloys, 1h, 48h, and 96h milling were
performed. The obtained mechanical alloy powders were then analyzed by SEM EDS and XRD.
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Elastocaloric and Structural Investigation of NiTi SMA Produced
via Arc Melting
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Among shape memory alloys (SMAs) NiTi SMAs have superior shape memory effect
(SME) and superelasticity (SE) properties. Therefore, NiTi and NiTi based SMAs have been
preferred and used in many practical applications since 1970s and numerous research studies
are still being substantially and seriously done on these extraordinary smart materials for;
improving their properties, lowering their process expenses, solving undesired fatigue
problems, finding new designs and usage of them in different non-stop advancing
technological/industrial applications etc.. In this work a NiTi alloy was fabricated by arc
melting method and obtained as-cast ingot. Then, this cast ingot was cut into small pieces and
these small specimens were homogenized at 900 °C and rapidly quenched into iced-brine water
to get them acquired SME property by forming martensite phase in them. Then, to determine
the alloy’s characteristic thermomechanical parameters and reveal its structural features an
array of differential calorimetric (DSC and DTA) and structural crystallographic (EDX and
XRD) measurements were carried out on these samples. DSC tests taken at varied
heating/cooling rates demonstrated the back and forward martensitic phase transformations i.e.
the SME property in the alloy. DTA curve also showed these transformations as well as alloy’s
behavior at high temperature region. XRD and optical microscopy measurements made at room
temperature disclosed the martensite structure exists in the alloy.
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Cu-rich shape memory alloys (SMAS) are the closest SMAs to superior NiTi SMAS as
compared in shape memory effect (SME) and superelasticity (SE) properties. Therefore, the
sought-after Cu-rich SMAs are dealt and tried to improve their properties by many researchers
to make them a low cost and easy producable alternative to NiTi ones. In this context, to
improve them there are some ways and one of them is to dope binary Cu-rich alloys with a
ternary or more additive elements in minor amounts. So, here in this research work, the Cu-Al
binary alloy was doped with a small amount of tin element. The ternary CuAlSn alloy was
fabricated as cast ingot by arc melting method and the traditional homogenization (at 900 °C
for 1 h) and fast cooling (quenched in iced-brine water) SMA processes were carried out on
small-cut samples of the ingot alloy. Then, the differential thermal (DSC, DTA) and structural
EDX, XRD measurements and analyses were made for this monotype alloy samples. The DSC
thermograms graphed at different heating/cooling rates revealed the deep endo/exo peaks
indicating martensitic phase transitions occurred in the alloy. The alloy’s behavior in high
temperature region was elicited by DTA results. The thermodynamical parameters such as
characteristic phase transformation temperatures, hysteresis, enthalpy and entropy changes,
equilibrium temperature were determined either by taking directly from DSC data or by
calculations made on them. XRD measurement made in room conditions showed the diffraction
patterns belong to the existing martensite phase in the alloy, plus the crystallite size of the alloy
was computed by using XRD data. Metallographic imaging was also performed at room
temperature to display surface morphology of the alloy showing martensite semblances.
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Thermal/Structural Analysis and Production of Polyvinyl Alcohol (PVA)
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In recent years, polymer-based composite materials have been widely used in
automotive, construction, electronics, technology and medical fields. In these materials,
polyvinyl alcohol is a polymer prepared from polyvinyl acetates by replacing the acetate groups
with hydroxyl groups. Polyvinyl Alcohol (PVA) has both hydrophilic and hydrophobic
functional groups. Therefore, Polyvinyl Alcohol (PVA) is used as a surfactant in some
production processes.

In this study, polyvinyl alcohol (PVA) was synthesized by chemical precipitation
method. The monitoring and characterization of the PVA synthesis reaction was performed by
Fourier transform infrared (FT-IR) spectroscopy. The thermal characterization of the polymer
was examined using differential scanning calorimeter (DSC) and thermogravimetric analysis
(TG / DTA). By these measurements the glass transition temperature (Tg) and melting
temperature (Tm) were determined. Surface morphology was also investigated using scanning
electron microscopy (SEM). The distribution of the elements constituting the material was
determined by energy disperse X-Ray analysis (EDX). According to the results of all these
measurements, it is concluded that synthesized PVA is compatible with the literature.
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Our country has got important quantity of industrial minerals are used as filler in the
industries such as plastics, rubber, and paint, to gain a variety of features to products. In order
to use minerals as filler, some specific physical and physicochemical properties are required. It
should be milled to micronized size and coated. Particularly, talc and calcite are marketed in
the plastics sector, especially in micronized size. However, pumice is not used as coated or
uncoated in sectors where calcite and talc are used.

In the milling of the pumice, tumbling mills and roll mills are used. In industry, surface
modification (coating) of milled material (especially calcite) is carried out in coating pin mills
composed of three main units as stearic acid melting-feeding, micronized minerals, and heating-
supply pin mill in the world as well as in our country. However, Reymond mills are also used
for coating of the minerals (especially calcite) and in a very limited number of stirred tanks with
heating can be used for this purpose as well.

Within the study, both grinding and coating (grinding+surface modification) were carried
out for pumice minerals using laboratory-scale stirred ball mill (single unit). Experimental
results were evaluated based on the stress intensity analysis and particle size and surface
measurements.
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Shape memory alloys (SMAS) are a class of smart materials and also metallic alloys that
can recover their shape when heatad or applied pressure. The responsible factor for this
behaviour of all types of (SMASs) is the occurence of thermoelastic martensitic phase
transformation. This thermoelastic martensitic phase transformation is a solid-state phase
transformation occured by the nucleation and growth of the martensitic phase in main austenitic
phase. The martensitic transformation occurs when the free energy of martensite phase becomes
less then the free energy of austenite phase at the temperature below equilibrium temperature.
During the transformation between phases, the release of the chemical-free energy creates the
driving force under the influence of the shape memory. This force creates the shape memory
effect.

In this work, the effect of pressure on morphology and kinetic parameters of the Cu-
Al-Ni SMA is investigated both using the thermal and structural analysing methods.The
diffraction planes and also crystalite size changed according to applied pressure value.
Kineticparameters, and reaction energies varied with the pressure effect and calculated by using
thermal meaurement data.
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Investigation of Thermoelastical Martensitic Transformations in Shape
Memory Alloys
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Shape memory alloys (SMAS) are a class of smart materials. These intelligent alloys
have unique thermomechanical properties such as shape memory effect (SME) and
superelasticity (SE) which enable them to utilize in numerous modern technological and
industrial applications. Their macroscopic shape changing ability (SME) is based on their
thermoelastical, isothermal and atomically non-diffusional martensitic phase transformations
between low temperature phase (martensite) and high temperature phase (austenite). When
these unusual alloys are mechanically deformed at low temperature (in martensite phase), they
can return back to their first pre-deformed shape by heating and increasing their temperature
up. In such processes the martensite phase changes into parent austenite phase. Conversely,
when they are cooled down from high temperatures, the austenite phase converts into martensite
phase, but at this time shape change does not occur and this one-way shape changing ability is
calledone way shape memory effect (OWSME). SMAs are also acquired two-way shape
memory effect (TWSME) property by some trainings, and after once they are gained TWSME
feature in them, then they can go and return between two different unauthentic shapes by
heating and cooling them.

In this work, the thermoelastical martensitic transformation phenomena of a shape
memory alloy was investigated by thermal and structural measurements and analyses including
DSC, EDX, XRD and optical microscopy. The characteristic transformation phase start and
finish temperatures, hysteresis, enthalpy and entropy change parameters were identified by
DSC data analyses and calculations. The existing martensite phase forms on the alloy surface
and in the alloy texture at room temperature were detected by XRD and optical measurements,
respectively.
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In this article, the adjustment of the beamwidth through neural networks by applying
the wing design on the substrate in a monopole antenna was explained. By placing the first
wing, which is directly connected with the substrate and starts with the end of the substrate and
the second wing which is attached at the end of the first wing, the optimization was conducted
in order for the monopole antenna used to work in different angular widths at f=2 GHz and
numerical and geometrical values were obtained in line with the optimization results. It was
checked if the desired results are achieved by changing the positions of the first and second
wings in desired angles while performing the analyzes. In the designed bowl structure,
improvement and gain were achieved in desired angular widths of the radiation pattern without
shifting the operation frequency of the antenna. The designed antenna and two-wing bowl
structure have an adjustable structure along with high performance and power capacity.
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In this study, a choking ring around the circular monopole antenna is designed to improve
the antenna parameters. With the pipe placed cylindrically around the antenna, the system has
been optimized to operate at a frequency of 1.5-2GHz and numerical as well as geometric values
were obtained. While conducting analyzes, monopole antennas with and without choking ring
were compared. The choked structure designed has a significant improvement in the S11 (return
loss) parameter and almost 30% improvement in the radiation characteristics without shifting
the operation frequency of the monopole antenna. The designed antenna and the choking
structure are small in size, have high performances and power capacities as well as low cost.
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Wollastonite an inert material includes mainly CaO and SiO.. In this study, natural
wollastonite (NW) obtained from Balikesir region of Turkey was used in the production of
standard mortar (SM) in the ratios of 0%, 3%, 6%, 9% and 12% instead of cement. Compressive
strength, flexural strength and ultrasonic pulse velocity (UPV) values at 28 and 90 days as well
as slump flow diameter of SMs incorporating NW were determined. In addition, to determine
the effects on durability performance of SMs of NW, water sorptivity and rapid chloride
permeability properties of these five mixtures were investigated at 28 and 90 days. The test
results indicated that the NW decreased gradually the workability of SMs. Mechanical and
durability performance of the SMs improved up to 3% replacement ratio of NW. The increasing
ratio of NW affected adversely the mechanical and durability performance of SMs. This
situation can be explained by the low acicular structure of this material.
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Harvesting light at maximum possibility is critical for an efficient solar cell. Indium tin
oxide (ITO) is one of the most commonly used transparent conductive electrodes used as
window layer in a typical solar cell since it is capable of transmitting the great amount of
incoming light for photocurrent harvesting. ITO also behaves as an antireflective coating to
reduce the optical losses from the surface front. Although ITO already has proper optical
properties to be used as window layer, they might be enhanced or decreased based on the
fabrication conditions. In this study, we investigated how the optical properties of ITO thin
films are affected depend on the growth parameters. For this purpose, we have directly grown
ITO thin films by RF magnetron sputter on different type of silicon and glass substrates under
either high working gas pressure (HPS) of 24 mTorr or conventional low working gas pressure
(LPS) of 3 mTorr. The morphology and optical properties of the ITO thin films were studied
by the scanning electron microscopy (SEM) and ellipsometer, respectively.

We observed the reduced reflectance for the ITO samples grown by HPS as similar to our
previous study [1]. We further expended our study by combining the HPS-ITO and LPS-ITO
layers to obtain the density modulated thin films for the optical investigation. It was
demonstrated that the reduction in omnidirectional reflection and enhanced transmission could
be obtained for the density modulated ITO samples whose upper layer was grown by HPS.
Additionally, the nanostructures synthesized on HPS-1TO rather than the bare textured silicon
substrate were found more homogeneous [2]. This finding is another advantage of HPS
technique since the homogenous nanostructure formation is also helpful to prevent the optical
losses. Therefore, it can be concluded that the optical properties of ITO thin films can be
improved by using an effective and simple method called HPS.

[1] F. Keles et al., HIPS-GLAD Core Shell Nanorod Array Photodetectors with Enhanced
Photocurrent and Reduced Dark Current, Mater. Res. Express 3, 105028 (2016).

[2] F. Keles, E. Kartal and A. Seyhan, Gelismis Optik Ozelliklere Sahip Yogunluk
Modiilasyonlu iTO Ince Filmler, submitted to Selcuk University Journal of Science Faculty
(under review).
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Cu-based group I-111-VI> compound semiconducting materials such as Cu(In,Ga)Se:
(CIGS), and Cu(In,Ga)(Se,S)> (CIGSS) have been extensively studied for solar cell
applications. Due to their superior properties, the yearly manufacturing volume of CIGS-based
photovoltaic modules is presently in the range of about 2 GW [1] and the best small area
laboratory CIGS cell was reported to have a conversion efficiency reached 23% [2]. Although
much of the research concentrated on CIGS and CIGSS, there has also been limited amount of
work on Cu(In,Ga)(Se,Te). or CIGST alloys. Therefore, in our study, we formed Cu(In,Ga)(Se-
yTey) thin films of different compositions by two-stage technique using thermally evaporated
metal-containing precursor films and examined their structural properties. In addition to this,
we studied the effects of Te content and annealing temperature (450°C, 580°C and 600°C) on
the microstructural characteristics and phase segregation in CIGST thin films. We note that the
case where a precursor element was heated to a temperature of 450 °C, the resulting film
showed a high degree of Ga-rich and In-rich phase separation. On the other hand, phase
separation was much less pronounced in CIGST film which was annealed at 600°C, yields more
uniform film. CIGST films displays a surface structure where a small grained layer was
observed through the gaps of a top layer with relatively large and coarse grain structure. EDS
measurement revealed that the smaller grain area over the Mo layer is richer in Ga and Se,
whereas the larger grain material is richer in In and Te.

[1] Photovoltaics Report -Fraunhofer Institute for Solar Energy Systems, ISE 14 March 2019

[2] Kato, T., Wu, J.-L., Hirai, Y., Sugimoto, H. ve Bermudez, V., 2019. Record Efficiency for Thin-
Film Polycrystalline Solar Cells Up to 22.9% Achieved by Cs-Treated Cu(In,Ga)(Se,S)., IEEE
Journal of Photovoltaics, 9,1, 325-330.
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Coal as an energy source marked the economic and political development in the world.
The severe opportunity is seen in the Europe especially during the 19th and 20th centuries. At
the beginning of the 21 century, coal energy accounts for 36% of the total energy produced in
Europe. So, it is the most important energy source [1]. Turkey has low coke but huge lignite
reserves. But those lignite reserves are high ash and volatile matter and low calorific value. The
coal evaluation in the air or in free medium can be done xia thermo analytical methods such as
thermogravimetry(TG), differential thermogravimetry (DTG), differential thermal analysis
(DTA), differential scanning calorimetry (DSC).

In this study, A Soma peat sample was heated with different heating rates. DTA and TG
results are investigated. Maximum weight loss was observed with and maximum Tmax Was
determined. The thermal parameters both TG and DTA data are evaluated for determining the
kinetic and Arrhenius parameters.
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Nanoparticles have recently attracted attention in the fields of biology, medicine and
electronics due to their biological, chemical and physical properties[1]. In particular, nano-ZnO
(Zinc oxide) is very popular in recent years due to its antibacterial properties.In addition to this
property of nano-ZnO which is a metal oxide group, it has electrical conductivity, photo
oxidizing capacity against chemical and biological species, photocatalyticability and self-
sterilization[2]. ZnO is a multifunctional material and has found application areas such as
semiconductors[3], UV-shielding materials[4], photochemical[5], polymer coating[6]. PVA
(Polyvinyl alcohol) is a non-toxic, water-soluble polymer. Because it is a polymer with many
technological, pharmaceutical and biomedical applications, it is widely used in various fields
of industry. PVA is also a good host material for metal and semiconductor nanomaterials
because of their thermo-stability and good film-forming capabilities[7].

In this study, a new nanocomposite based on Polyvinylalcohol/Zinc oxide (PVA/ZnO)
was synthesized. First, ZnO nanoparticles were synthesized with hydrothermal method. Then,
4 films were prepared by using different rates of acquired ZnO and provided PVA. Prepared
PVA-ZnO nanocomposite films were characterized with X-Ray Diffraction (XRD),Scanning
Electron Microscope (SEM),FT-IRdevices.

1- Sun, C., Lee, J.S. andZhang, M. (2008) MagneticNanoparticles in MR ImagingandDrug Delivery. Advanced
DrugDelivery Reviews, 60, 1252-1265. http://dx.doi.org/10.1016/j.addr.2008.03.018

2- Ko, S.H., Park, 1., Pan, H., Grigoropoulos, C.P., Pisano, A.P., Luscombe, C.K. andFréchet, J.M. (2007) Direct
Nanoimprintingof Metal NanoparticlesforNanoscaleElectronicsFabrication. NanolLetters, 7, 1869-1877.
http://dx.doi.org/10.1021/n1070333v

3- Zhang, C. (2007) Thelnfluence of Post-GrowthAnnealing on Optical andElectricalProperties of P-
TypeZnOFilms.MaterialsScience in SemiconductorProcessing, 10, 215-221.
http://dx.doi.org/10.1016/j.mssp.2008.01.001

4- Li, R.,Yabe, S., Yamashita, M., Momose, S., Yoshida, S., Yin, S. andSato, T. (2002) Synthesisand UV-
ShieldingProperties of ZnO- andCaO-Doped CeO2 viaSoft Solution ChemicalProcess. Solid Statelonics, 151,
235-241 http://dx.doi.org/10.1016/S0167-2738(02)00715-4

5- Mousa, M.,Bayoumy, W. andKhairy, M. (2013) Characterizationand Photo-Chemical Applications of Nano-
ZnO Prepared byWetChemicalandThermal DecompositionMethods. MaterialsResearchBulletin, 48, 4576-
4582.http://dx.doi.org/10.1016/j.materresbull.2013.07.050

6- Qin, L.Shing, C., Sawyer, S. and Dutta, P.S. (2011) EnhancedUltravioletSensitivity of
ZincOxideNanoparticlePhotoconductorsbySurfacePassivation. Optical Materials, 33, 359-
362.http://dx.doi.org/10.1016/j.0ptmat.2010.09.020

7- Wang, H.H.,Shyr, T.W. and Hu, M.S. (1999) TheElasticProperty of PolyvinylAlcohol Gel withBoricAcid as
aCross-Linking Agent. Journal of AppliedPolymerScience, 74, 3046-
3052.http://dx.doi.org/10.1002/(SICI1)1097-4628(19991220)74:13<3046::AlD-APP6>3.0.CO;2-1
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Conductive polymers have attracted considerable attention of researchers due to their
technological importance. Among the conductive polymers, polypyrrole and polyaniline (PAN)
are the most promising materials due to their easy preparation, low cost, high conductivity and
relatively thermal and environmental stability. Conductive polymers (CPs), especially
polypyrrole and polyaniline are widely used polymers serving as host matrix for inorganic
nanoparticles to improve magnetic, electrical, and optical properties [1-3]. When inorganic
nanoparticles combine with polymeric matrices, they can provide deposition of nanoparticles
to be stable, thus the films do not contain agglomeration. In recent years, a great deal of interest
is being given to studies of CPs containing chalcogenides (CdS, CdSe, PbS, CdTe) [4].

We have investigated the structural, thermal and electrical properties of polyaniline
doped with H02S3-1n,Ss. In order to synthesize Ho.Sz and In2S3, we used elemental holmium,
indium and sulfur. Polyaniline/H02S3-1n2S3 (1:1) composites were prepared in-situ at different
rates by weight (%1, %3, %5) [5]. For the preparation of the composites, aniline and ammonium
persulfate (APS) were dissolved in HCI, separately. H02S3-1n2S3 (1:1) system was dispersed in
DMF by using an ultrasonic bath. APS and this mixture were added to the aniline solution and
stirred using a magnetic stirrer. PAN/H02S3-In2S3 (1:1) composites were obtained by
evaporating solvent under vacuum. Thermal and electrical charactreization measuremnts of the
sample was mase and morphology was observed.

[1] M.T. Ramesan, Synthesis, characterization, andconductivitystudies of
polypyrrole/coppersulfidenanocomposites, J. Appl. Polym. Sci. 128, 2013.

[2] A. Madani, B. Nessark, R. Boukherroub, M.M. Chehimi, Preparationandelec-trochemicalbehaviour of PPy-
CdScompositefilms, J. Electroanal. Chem. 650, 2011.

[31 E. Ozkazanc, S. Zor, H. Ozkazanc, S. Gumus, Preparationandcharacterization
ofpolypyrrole/seleniumcomposites, Polym. Eng. Sci. 53, 2013.

[4] A. Algudami, S. Annapoorni, P. Sen, R.S. Rawat, Theincorporation of silvernanoparticlesintopolypyrrole:
conductivitychanges, Synth. Metall. 157, 2007.

[5] D. A. Akhmedova, A. B. Agaev, P. G. Rustamov, “H0;S3-In;Sssystem”, Russian Journal
ofInorganicChemistry, 37(2), 461-464, 1992.
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Thermal and Electrical Properties of Poly(Isobornylmethacrylate) and
Poly(cyclohexen-3-yl-methyl methacrylate) Doped Multi Wall Carbon
Nanotubes
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Functional polymers are macromolecules to which chemically bound functional groups
are attached which can be utilized as reagents, catalysts, protecting groups, etc. Functional
polymers have low cost, ease to process and a range of attractive mechanical characteristics for
functional organic molecules. The polymer properties can be modified either by chemical
reactions on pendant groups or by changing the physical nature of the polymers[1]. Dopants are
also used to improve the properties of polymers. One of the most widely used dopants is the
kind of carbon nanotube. In recent years, some studies on polymer/CNTs composites with the
enhanced thermal, mechanical, electrical and optical properties have been done. These studies
have shown that the thermal and electrical properties of the polymers can be improved using
various dopants[2].

We have investigated the thermal and electrical properties of poly(cyclohexen-3-yl-
methyl methacrylate) P(CHMA) doped multi wall carbon nanotubes (MWCNTS) composites.
With this connection, cyclohexen-3-yl-methyl methacrylate (CHMA) monomer was obtained
from the reaction of 3-cyclohexene-1-methanol compound with methacryloyl chloride. The
homopolymerization of the synthesized monomer was carried out by free radicals at 70 ° C in
the presence of AIBN initiator in 1,4-dioxane solvent[3]. The P(CHMA):MWCNTSs
nanocomposites were prepared by solution processing method with the various weight ratios
(%1, %3, %5) of MWCNTs. Thermal and electrical properties of the nanocomposites
comprised of poly(cyclohexen-3-yl-methyl methacrylate) and multiwalled carbon nanotubes
were investigated. Thermal stability and electrical conductivity of composites increased with
increasing multi-walled carbon nanotubes dopant.

[1] D. Braun, H. Cherdron, M. Rehahn, H. Ritter, B. Voit,Polymer Synthesis: Theory and
Practice, 375-395, 2012.

[2] F. Yakuphanoglu, I. S. Yahia, G. Barim, B. F. Senkal, “Double-walled carbon
nanotube/polymer composites: Electrical properties under dc and ac fields”, Synthetic
Metals,160, 1718-1726, 2010.

[3] G. Barim,M.G. Yayla, M. Degirmenci, “Copolymerization of cyclohexene-3-yl methyl
methacrylate with styrene: synthesis, characterization, monomer reactivity ratios and, thermal
properties”, Designed Monomers and Polymers, 17, 610-614, 2014.
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2D vertical MoS; structures grown by Chemical Vapor Deposition
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Chemical vapor deposition (CVD) has been widely used method recently to grow two-
dimensional (2D) MoS2 structures. In this work, systematically examination of the effect of
varying growth time and distance between sulfur and MoO3 powder sources have been
investigated by CVD growth on 2D vertical MoS2 structures. It has been observed that different
growth conditions caused to change in the morphology MoS2 structures on the substrate. It is
visualized that horizontally and vertically grown nanolayer, nanosheets and nanowalls
structures on the Si substrate via SEM. As the growth times increases from 15 min. to 30 min.,
it has been concluded that larger vertical plate like structures grown, while mixed
nanostructures has been observed in 15 min. grown MoS2. Similar result has been obtained as
the distance between sulfur and MoO3 source has varied. Micro-Raman and photoluminescence
spectroscopic analyses were evaluated the structural and optical properties of the grown
structures. Also, XPS has been used for the chemical analysis of MoS2 grown structures.

[1] N. K. Perkgozl and . M. Bay, Investigation of Single-Wall MoS; Monolayer Flakes Grown
by Chemical Vapor Deposition, Nano-Micro Letters , 8 (1), 70-79 (2016)

[2] Payam Taheri et al, Growth mechanism of largescale MoS2 monolayer by sulfurization of
MoO3 film, 2016 Mater. Res. Express 3 075009 (2016)

[3] Yong Xie et al 2017, Controllable growth of monolayer MoS2 by chemical vapor deposition

via close MoO2 precursor for electrical and optical applications, Nanotechnology 28 084001
(2017)
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Growth of Cu2ZnSnS, (CZTS) Thin Films Employing Various Sulfurization
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Several different compounds have been used in thin film technology such as amorphous-
silicon (a-Si), cadmium telluride (CdTe), Cu (In, Ga) Se2 (CIGS) and Cu2SnZnS4 (CZTS) thin
film. CdTe and CIGS based thin film solar cells have already reached conversion efficiency
above 20% [1]. However, scarcity of In, Ga and toxicity of Cd have been seen as an obstacle
for further development of such solar cells. Cu2SnZnS4 (CZTS) thin film has emerged as a good
alternative to CIGS based solar cells since it contains earth-abundant and environment-friendly
raw materials. In addition to proper metallic ingredients, CZTS has suitable properties for solar
cell applications such as, optimal optical band gap value (1.4-1.5 eV), high absorption
coefficient (> 10* cm™), and p-type conductivity [2]. In this study, effect of sulfurization
pressure (95%Ar + 5%H>) was investigated using a new stacking order (Cu/Sn/ZnS/Cu) that
has been proposed and used for the first time by our research group. Growth of CZTS thin films
was carried out by two-stage process includes sputter deposition of the metallic precursor layers
(Cu, Sn, and ZnS) followed by sulfurization process of the metallic layers in tubular furnace at
550 °C using different 95%Ar + 5%H> atmospheres. The prepared samples were characterized
using various different characterization techniques such as EDX, XRD, SEM, Raman
spectroscopy and PL.

This work has been financially supported by Research and Technological Council of Turkey
(TUBITAK) under grant no 118F530.

[1] M.A. Green, E.D. Dunlop, D.H. Levi, J. Hohl-Ebinger, M. Yoshita, A.W. Ho-Baillie, Solar cell
efficiency tables (version 54), Progress in Photovoltaics: Research and Applications, 27 (2019).

[2] M.A. Olgar, Optimization of sulfurization time and temperature for fabrication of CuZnSnS,
(CZTS) thin films, Superlattice Microst, 126 (2019) 32-41.
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Fabrication of SnS Thin Films for Solar Cell Applications
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Thin film solar cells have attracted remarkable attention in the PV industry in the recent
years. Usage of small amount of material, suitable optical and electrical properties, and high
conversion efficiency have made this technology as a popular research area. There are several
different compounds used in this technology such as, CdTe, CIGS, CZTS etc. CdTe and CIGS
based thin film solar cell have already surpassed 20% power conversion efficiency [1].
However, scarcity of In, Ga and toxicity of Cd may restrict further development such kind of
solar cells. Low conversion efficiency of CZTS based thin film solar cell has been shown as an
adverse side of this technology [2]. In addition, both CIGS and CZTS are quaternary
compounds, so formation of binary, ternary even quaternary complexes are highly possible.
Therefore, it is possible to solve this problem utilizing binary compound. One such candidate
is IV-VI compound material is SnS that has earth-abundant and non-toxic raw materials. SnS
has a direct optical band gap, which is varied from 1.1 eV to 1.5 eV, high absorption coefficient,
and p-type conductivity properties [3]. All aforementioned properties makes this compound
favorable in thin film solar cell applications. Although theoretical conversion efficiency of SnS-
based solar device is over 25%, the current experimental record efficiency is extremely low
compared to theoretical limit [3]. In this study, impact of the substrate temperature on the
compositional, structural, optical, and electrical properties of SnS thin films was examined. SnS
thin films were characterized using EDX, XRD, Raman spectroscopy, SEM, Transmission
measurement and Van der Pauw methods.

[1] M.A. Green, E.D. Dunlop, D.H. Levi, J. Hohl-Ebinger, M. Yoshita, A.W. Ho-Baillie, Solar cell efficiency tables
(version 54), Progress in Photovoltaics: Research and Applications, 27 (2019).

[2] W. Wang, M.T. Winkler, O. Gunawan, T. Gokmen, T.K. Todorov, Y. Zhu, D.B. Mitzi, Device Characteristics of
CZTSSe Thin-Film Solar Cells with 12.6% Efficiency, Adv Energy Mater, 4, 1301465 (2014).

[3] P. Sinsermsuksakul, K. Hartman, S. Bok Kim, J. Heo, L. Sun, H. Hejin Park, R. Chakraborty, T. Buonassisi, R.G.
Gordon, Enhancing the efficiency of SnS solar cells via band-offset engineering with a zinc oxysulfide buffer layer,
Appl Phys Lett, 102, 053901 (2013).
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The changes of transmittance and absorbance of ZnO and CdO nano powders produced by
chemical precipitation method according to different wavelengths were investigated. The mean
transmittance values of the semiconductor metal oxides in the visible region were calculated as
approximately 88% and 80% for ZnO and CdO, respectively. From the transmittance spectra
of the produced nano powders, it was seen that there were sudden increases up to 90% in
wavelengths between 400-500 nm. Absorbance plots of nano powders, significant scattering
was not observed at 400 nm as the lower wavelength. After 350 nm wavelength, the absorption
was found to be reduced. The optical band ranges of ZnO and CdO powder samples produced
in this study were found to be 3.07 and 2.31 eV, respectively.
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Development of PCL/TiO2 Nanofiber Surfaces and Investigation of
Photocatalytic Activities on Dyestuff Samples

A. Duran
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Water pollution from waste paints caused by various industrial organizations is one of the
most important issues for the environment. Therefore, effective and economic approaches have
been developed to remove environmental pollutants such as organic pollutants. Recently,
photocatalysis has received great attention as a low-cost and environmentally friendly
technique. Nanofibers are also widely used in photocatalytic degradation of organic pollutants
because of their large surface area, unique properties and high active absorption area. Therefore,
nanofibers have found wide usage in recent years. Electrospinning is the most popular technique
in nanofiber production due to its low cost, practical and fast production [1,2].

In this study, photocatalytic functional nanofibers with polycaprolactone (PCL) and
titanium dioxide (TiO2) were developed for the treatment of organic pollutants by using
electrospinning method. The solvent used for electrospinning consists of a mixture of
dichloromethane (DCM) and dimethylformamide (DMF). TiO2 nanoparticles were combined
with biodegradable PCL to form a homogeneous solution. Subsequently, pure PCL and
PCL/TiO2 nanofibers were produced by electrospinning. Detailed morphological and structural
characterization of electrospin nanofiber surfaces was performed by scanning electron
microscopy (SEM), X-ray diffraction spectroscopy (XRD), energy dispersive X-
ray spectroscopy (EDX), fouirer transform infrared spectroscopy (FTIR) and UV-Vis
spectroscopy. The photocatalytic activities of the developed pure PCL and PCL/TiO nanofiber
surfaces were evaluated by photocatalytic degradation of methylene blue under UV light.
According to the results, PCL/TiO2 nanofibers showed high photocatalytic degradation activity
compared to pure PCL nanofibers.

[1] L. Yang, X. Guan, G. S. Wang, X. H. Guan, B. Jia, Synthesis of ZnS/CuS nanospheres
loaded on reduced graphene oxide as high-performance photocatalysts under simulated sunlight
irradiation, New J Chem, 41, 5732 (2017).

[2] A. Greiner and J. H. Wendorff, Electrospinning: a fascinating method for the preparation of
ultrathin fibers, Angew Chem Int Edit, 46, 5670 (2007).
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In this study, Zinc Oxide (ZnO) was grown with spin coating method which is simple to
apply by using different substrates such as ITO and silicon. ZnO is an important semiconductor
material with its optical and electrical properties as well as wide exciton bond energy of 3.37
eV and a large exciton energy of about 60 meV. [1]. It is promising candidates for making
various UV optoelectronic devices such as laser diodes [3], light emitting diodes [2]. The
morphological, structural and optical characteristics of ZnO thin films were examined by SEM,
XRD and UV-VIS spectroscopy. The surface and cross-section images of the obtained ZnO
thin films prove that the coatings are uniformly distributed over the entire surface and that the
thin films are approximately 400 nm thick. The XRD results showed that the sharpness of the
peaks is a sign of high crystallinity. Optical results show that the transmission of the thin films
produced is quite high.

[1] Q. Zhang, C. S. Dandeneau, X. Zhou and G. Cao, ZnO Nanostructures for Dye-Sensitized
Solar Cells, Advanced Materials. 21, 4087—4108 (2009).

[2] D.C. Look, D. Reynolds, C. Litton, R. Jones, D. Eason, G. Cantwell, Characterization of
homoepitaxial p-type ZnO grown by molecular beam epitaxy, Appl. Phys. Lett., 81, 1830-
1832, (2002).

[3] Y.I. Alivov, E. Kalinina, A. Cherenkov, D.C. Look, B. Ataev, A. Omaev, M. Chukichev,
D. Bagnall., Fabrication and characterization of n-ZnO/p-AlGaN heterojunction light-emitting
diodes on 6H-SiC substrates, Appl. Phys. Lett., 83, 4719-4721, (2003).
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The Reverse Bias Current- Voltage-Temperature (I-V-T) Characteristics of
the (Au/Ti)/Al,O3/n-GaAs Schottky Barrier Diodes (SBDs) in Temperature
Range of 80-380K
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In this study, the value of barrier height (BH) and possible current-conduction/transport
mechanism (CCMs/CTMs) have been investigated in the reverse bias (Ir-Vr) characteristics of
the (Au/Ti)/Al203/n-GaAs (MIS) type SBDs in the temperature range of 80-380 K. The values
of BH from the reverse bias I-V data as a function of temperature were also compared with
those obtained from the forward bias I-V data. Experimental results show that the BH evaluated
from the forward bias and reverse bias increases with increasing temperature but the value of
BH evaluated from reverse bias is lower than that obtained from forward bias for each
temperature. In addition, the reverse leakage current mechanism in this structure was discussed
for various temperatures by considering Schottky and Poole-Frenkel emissions (SE, PFE) and
obtained results show that PFE is effective rather than SE theory. Similarly, to evaluate the
possible CCMs, the double logarithmic forward bias I-V plots for various temperatures were
drawn. This plot show ohmic, space charge and trap charge limited current (SCLC and TCLC)
regimes corresponding to low, intermediate, and high forward bias voltages, respectively.
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Recently, renewable energy devices such as Fuel Cells for converting chemical energy
into electric power with no fossil fuels have a great considerable attention. Pt-Ru
electrocatalysts are known as the most active anodic electrocatalysts for polymer electrolyte
fuel cells and methanol fuell cells. Increasing efforts are being devoted to developing highly
efficient electro-catalysts for energy/power density fuel cells by improving their catalytic
activity using their morphology and composition [1-4]. The core-shell structure of RU@Pt is
the most studied morphology in Pt-Ru nanostructures.

In this work, the stability of core-shell Ru@Pt structure which was created by doping Pt
atoms on the Ru nanoparticles have been investigated by molecular dynamics (MD) method.
The different atomic structures of Ru nanoparticles are also used. The changes in both the
atomic structure and coordination number of constituents have discussed by doping
concentration and shell thickness. The results have compared with experiments and those
obtained by other morphologies [3,4]. It has noted that the core-shell structured of Ru@Pt
nanoparticles with thin layer of Pt are more stable than others.

[1] L. Huang, X. Zhang, Q. Wang, Y. Han, Y. Fang, and S.Dong, Shape-Control of Pt—Ru
Nanocrystals: Tuning Surface Structure for Enhanced Electrocatalytic Methanol Oxidation, J.
Am. Chem. Soc., 140, 1142—1147 (2018).

[2] S. Alayoglu, A. U. Nilakar, M. Mavrikakis, B. Eichhorn, Ru—Pt core—shell nanoparticles for
preferential oxidation of carbon monoxide in hydrogen, Nature Materials, 7, 333-338 (2018).
[3] C. Li, H. Yu, S. Liu, Y. Xu, Z. Wang, X. Li, L. Wang, and H. Wang, A Mesoporous
Nanorattle-Structured Pd@PtRu Electro catalyst, Chem. Asian J. (2019).

[4] S. Senturk Dalgic (unpublished results)
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Schiff bases and their transition metal complexes play an important role in inorganic synthesis and
chemical catalysis. In this study, new sulfonated bidentate Schiff base and Pd(Il) complexes synthesized
and characterized by FT-IR, NMR and sc-XRD spectroscopy. Additionally, synthesized complexes
were tested the reduction/ degradation of common water pollutants (2-nitroaniline, 4-nitroaniline, 4-
nitrophenol and eosin yellow) in the presence of NaBH4.
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Figure 2. Molecular structure of synthesized catalys§s (a); solid state structure of C2 (b); A
representative UV spectra of reduction reaction of 2-nitroaniline in the presence of C2 as

catalyst.

This research has been supported by Canakkale Onsekiz Mart University Scientific Research Project
Commission (Project No: FYL-2019-2883)
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There are increasing interest in arene ruthenium complexes because they have superior properties in bio-
materials. In this study, new N,O- ligands containing sulfonate ester group, and its heteroleptic Ru(ll)
complexes have been prepared and structurally characterized by various techniques such as UV-vis,
ESI-MS, NMR, and IR. Moreover, in vitro cytotoxicity and antibacterial properties of ligand and
complexes have been screened. All compounds exhibited good cytotoxicity towards human
neuroblastoma cancer cells and antibacterial effects towards 16 bacterial strain both gram positive and
negative.
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This research has been supported by Canakkale Onsekiz Mart University Scientific Research Project
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The output power, life and quality of the photovoltaic modules are directly affected by
Encapsulants and the manufacturing process.High light transmittance of the front intermediate
material and high light reflectivity of the rear intermediate material is very important for light
trapping, However, the increase in internal reflections will also increase the heat inside the
module, therefore Intermediates with high thermal conductivity should be preferred.

In this study, a total of 17 different brands / models of transparent and white EVA
(ethylene vinyl acetate) and PO (polyolefin) intermediate material was produced by using 22
different types of PV modules. These PV modules’ EL and sun simulator measurements are
done in the laboratory and the electrical performance of the outdoor environment is given
comparatively. Since these PV modules will have different output powers and operating times
will vary, the module performance ratios are compared in label unit time in outdoor
performance comparison. (Wh_DC/Wp/Ah).
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In this study, we have investigated the interaction energies and conductivities of Gold
(Au) (111)/ Aniline (ANi) nanocomposites and compared with each other. For this purpose,
composite structures constructed by optimized aniline organic molecule and gold (111) hollow
and nanolayer surfaces which are formed from gold nanoparticles in diameter of 2nm [1,2].
The optimization has been done by using Gaussian program package in the ground state with
density functional method (DFT/B3LYP) on the Lanl2dz basis set. Some Occupied Frontier
Orbital energies and Virtual Frontier Orbital energies have been obtained and the electronic
properties (ionization energy, electron affinity, electronegativity, chemical hardness and
softness) have calculated. We have also computed interaction energies between conducting
organic molecules of ANi and Au (111) surfaces as hollow and nanolayer.

Our results are in a good agreement with experiments [3] show that interaction energy
between ANi molecules and hollow Au (111) nanosurface is higher than that of layer Au (111)
nanosurfaces. Also, according to the band gap energies and ionization energies of the
nanocomposites, hollow Au (111)/ANi nanocomposite is more conductive than layer Au
(111)/ANi nanocomposite.

[1] S. Senturk Dalgic, S. S. Yavuz, S. Dalgic, F. Kandemirli, The Structural and Electronic
Properties of n-pyrrole/Hollow Gold Monolayer Hybrid Nanostructures by ab-inito
Simulations, J. Optoelectronic and Biomedical Materials, 11, 9-18 (2019).

[2] S. Senturk Dalgic, unpublished results

[3] V Sridevi, S Malathi, CS Devi. Synthesis and Characterization of Polyaniline/Gold
Nanocomposites, Chemical Sciences Journal, Volume 2011: CSJ-26.
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Thiophene/ Cupper Nanocomposite Structures
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In recent years, nanocomposites formed using nano-sized metals and organic materials
are remarkable in terms of materials used and differences in design [1-3]. Thiophene (Th) based
nanocomposites, preferred in biological sensors, capacitors, solar cells and other electronic
applications due to their efficient charge carrying properties, excellent environmental and
thermal stability, are also cost-effective [3]. In this study, properties of nanocomposites which
are constructed by Th organic molecule and 2D cupper nanosheet in different structural
directions have examined. The initial geometries have constructed by optimized Th monomer
and optimized Cu (100), (110) and (111) monolayer nanosurfaces. The quantum chemical
calculations and some physicochemical properties of the optimized geometries of Th/Cu
monolayer nanocomposites have performed with the Gaussian program package in the ground
state using a density functional method (DFT/B3LYP) on the Lanl2dz basis set.

The results show that the ionization energy and bandgap energy of Th/Cu (100)
nanocomposites is lower than those obtained by Cu (110) and Cu (111) nanocomposite. So, it
is the most conductive nanocomposite produced in this study. Therefore, we concluded that
nanocomposites formed in different structural directions using the same material are an
essential factor for the proper use of electronic applications. Our results are in good agreement
with experiments.

1] C. Zhan, G. Yu, Y. Lu, L. Wang, E. Wojcik, S. Wei, Conductive polymer nanocomposites: a critical
review of modern advanced devices, J. Mater. Chem. C, 5, 1569-1585 (2017).

[2] S. Senturk Dalgic, S. S. Yavuz, S. Dalgic, F. Kandemirli, The Structural and Electronic Properties
of n-pyrrole/Hollow Gold Monolayer Hybrid Nanostructures by ab-inito Simulations, J. Optoelectronic
and Biomedical Materials, 11, 9-18 (2019).

[3] F-H Lu, F-C Chang, M-G Mohamed, T-F Liu, C-G Chao, S-W Kuo, Conducting Ag/oligothiophene
complex pastes through a simple quenching/chelation method, J. Mater. Chem. C, 2 ,6111-6118 (2014).
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In recent years, silicon (Si) nanostructures have attracted considerable interest both in
applied and fundamental science [1-3]. Due to quantum confinement, Si nanomaterials have
different properties from bulk for a broad variety of applications in photocatalysis,
optoelectronics, the drug-delivery, photovoltaics, and LiBs. The study on physical properties
and structure of Si nanoparticles is a significant research area and poorly understood. The
stability of hydrogenated amorphous Si (a-Si) nanoparticles is studied mostly because the
optoelectronic properties of Si nanoparticles strongly depend on the size, shape, and surface
termination.

In this work, the stability and structure of cubic shaped hydrogenated a-Si nanoparticles
in different sizes have investigated under heating by molecular dynamics simulation (MD)
method. The temperature dependence of cohesive energy and pair correlation function have
also calculated. The changes in structure and surface density have discussed with the
coordination number analysis. The results have compared with experiments and those obtained
by other morphologies [4]. The glassy and amorphous states have determined for studied
nanoparticles. It has observed that the particle density increases with temperature. It has
observed the liquid-like state of outer shells /the solid core during the melting.

[1] A. Y. Galashev, Molecular dynamics study of hydrogenated silicon clusters at high
temperatures, Mol. Phys, 107, 2555-2565 (2009).

[2] H. F. Wilson, A. S. Barnard, Predictive Morphology Control of Hydrogen-Terminated
Silicon Nanoparticles, J. Phys. Chem. C 2014, 118, 2580—-2586 (2014).

[3] J. F. Algorri, D. C. Zografopoulos, A. Ferraro, B. Garcia-Camara, R. Vergaz, R.
Beccherelli,J. M. Sanchez-Pena, Anapole Modes in Hollow Nanocuboid Dielectric
Metasurfaces for Refractometric Sensing, Nanomaterials, 9, 30 (2019).

[4] S. Senturk Dalgic (unpublished results).
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Study on the doping effect of spin coated ZnO:N
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Zinc oxide (ZnO) having a wide band gap of about 3.37 eV has remarkable properties that
are important in many applications. Some of these properties are to have large exciton binding
energy (60 meV), non-toxicity, abundant in nature, high electrochemical stability and good
optical transparency in the VR. For these reasons, it is one of the important semiconductors
used in the fabrication of devices technology. This material has attracted attention in scientific
and technological communities because of their application in several devices as field effect
transistors, heterojunction and Schottky diodes, sensors and solar cells [1]. There are many
methods (pulsed laser deposition, molecular beam epitaxy, magnetron sputtering, atomic layer
deposition, metal-organic chemical vapor deposition) for producing ZnO-based devices.
Among these methods, the sol-gel method (simplicity, safety, vacuum-free deposition system)
has many advantages [2]. In this study, we produced Nitrogen (N) (0; 0,4; 0,8; 1.2; 1.6 and 2
at.%) doped ZnO films on n-Si and glass substrates by sol gel spin coating method. The effect
of Nitrogen concentration on the structural, morphological and optical properties of the films
was investigated. XRD measurements of the films revealed that the formation of the hexagonal
ZnO wurtzite structure. The general morphological characterizations have been performed by
SEM. The conductivity type, resistivity and carrier concentration were determined from Hall
Effect measurements.

[1] Y.Caglar, M.Caglar and S. Ilican, XRD, SEM, XPS studies of Sb doped ZnO films and
electrical properties of its based Schottky diodes, Optics (424-432) July 2018.

[2] S. Aksoy, Y.Caglar, Synthesis of Mn doped ZnO nanopowders by MW-HTS and its
structural, morphological and optical characteristics, Journal of Alloys and Compounds, (929-
935) April 2019.
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Microencapsulation of phase change material for electronic cooling
applications
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In order to use electronic devices more efficiently and safely, they need to be cooled
down. Many heating and cooling applications benefit from using thermal energy storage in
phase change materials (PCM). The basic purpose of this study is to develop
microencapsulation of phase change materials with poly(melamine-urea-formaldehyde)
(PMUF) shell which can be used in electronics cooling applications with appropriate melting
temperature. Lauric acid and PMUF were used as capsule core and shell material respectively.
Microcapsules were prepared with in situ polymerization method. The structural, chemical and
thermal properties of composites were analyzed using scanning electron microscopy (SEM),
Fourier transform infrared (FTIR) and Differential scanning calorimetry (DSC) analysis. PMUF
microcapsules were prepared successfully and can be used as energy storage material in thermal
energy storage applications. Thanks to the use of prepared microcapsules in electronic devices,
the cooling load of the device can be reduced, and a safer and more efficient use can be
achieved.

Acknowledgements: We would like to thank the Research Projects Unit of Nigde Omer Halisdemir
University (The Project Code: FEB2016/21-BAGEP) for their financial support for this study.
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Thermal energy storage in the Phase Changing Materials (PCM) is used to increase the
efficiency of heating and cooling applications. In this study, boron mineral(colemanite) based
PCM composites were prepared with direct impregnation method. Lauric acid and decanoic
acid was used as supporting material and colemanite was used as composite matrix. Chemical,
thermal, and morphological characterization was carried out on the produced composites with
Fourier transform infrared (FTIR), Differential scanning calorimetry (DSC) and Scanning
electron microscopy (SEM) respectively.lt was determined that the produced composites had
an energy storage capacity of 34.65 J/ g and can be used as energy storage materials in thermal
energy storage applications.
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Blind mole rats (genus Nannospalax) are wild rodents with significant adaptation to
subterranean life. These organisms are best known for their high tolerance to hypoxia and
resistance to cancer. Blind mole rats exist in several different cytotypes with chromosome
numbers ranging from 2n=36 to 2n=62 and are represented as four major species living in
Turkey; N. xanthodon, N. leucodon, N. ehrenbergi, and N. tuncelicus. This study aimed to
comparatively analyze the liver tissue to determine possible cellular and structural changes
between different cytotypes.

Liver tissues from different Nannospalax cytotypes (2n=52, 54, 58 and 60) harvested,
formalin-fixed and paraffin embedded through histological procedures. 5-micron sections were
cut using a microtome. Liver sections were stained with hematoxylin-eosin (H&E) and their
histopathology was evaluated under the light microscope. Additionally, in order to have a better
view of the nuclear organization, sections were stained with DAPI (4’,6-diamidino-2-
phenylindole) and analyzed using a fluorescent microscope. Our results did not identify
significant structural differences in the liver parenchyma, portal areas, hepatocytes as well as
their nuclear organization.

This study provides the first comparative analysis on the liver tissue of Nannospalax
cytotypes with varying chromosome numbers. Our finding that liver tissue from different
cytotypes of Nannospalax did not have unique histological structures suggest that these tissues
are unlikely to possess distinct functions. Liver is a vital organ for an organism; therefore, it is
conceivable that it is similar in structure across different organisms, which is in line with our
findings.
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Titanium (Ti) has a wide range of applications such as aerospace applications, turbine
blades, automotive applications and medical implants due to its high strength at elevated
temperatures, lightweight and high corrosion resistance. Ti thin films play a significant role in
the semiconductor technologies as a candidate for Titanium Silicide and Salicide (self-aligned
silicide) to form contacts and interconnects with low electrical resistivity. Titanium Nitride
(TiN) has been utilized as a coating material for cutting tools since it has high hardness and
oxidation resistance. TiN thin films are also widely used in CMOS and BiCMOS technologies
as a diffusion barrier to prevent the metal atoms from diffusing into Silicon in microelectronics.
In this study Ti and TiN films with thicknesses of 30 nm and 60 nm were deposited on (100)
oriented Silicon wafer by using a DC magnetron sputtering method. Sheet resistance,
reflectance and surface roughness of the thin films were measured. A nanosecond pulsed
Nd:YAG laser source (peak power is approximately 16.4 MW) with a wavelength of 1064 nm
at fundamental mode was used to investigate the ablation behaviour of the Ti and TiN films
deposited on Si(100). In addition, a 60-nm thick TiN film was also deposited on top of 30-nm
thick Ti film to investigate the ablation behaviour of the film stack on Si(100). The influence
of two different laser beam profiles (Gaussian and Bessel beam), pulse fluences, pulse number
and pulse repetition rate on ablation process were examined. Heat Affected Zone (HAZ) and
ablation zone of these thin films on silicon substrates were fully characterized through optical
profilometer (OP) and Scanning Electron Microscopy (SEM). As a result, different irradiation
morphologies and formation of microstructures were observed dependent on both
manufacturing and processing parameters.
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Transparent conductive electrodes are important components used in many optoelectronic
applications such as PVs and screens. There are a wide variety of TCOs such as Indium doped
tin oxide (ITO), Aluminum doped zinc oxide (AZO) and Indium doped Zinc Oxide (1Z0),
which are commonly used. A lot of research have focused on development of electrodes with
better optical properties and lower resistivity than previously achieved. Multilayer TCOs are
promising candidates due to their high electrical conductivity and excellent optical
transmittance. In this study, we present a comparative study on the electrical and optical
properties of multilayer 1TO/1ZO, ITO/AZO, and 1ZO/AZO transparent conductive oxides.
TCOs were deposited using physical vapor deposition (PVD) at room temperature (RT). After
optimizing deposition parameters, multilayer TCOs deposited with different thicknesses and
configurations on glass substrates. In general, single TCO with thickness about 100 nm has
shown good electrical conductivity and optical transmittance for solar cells. We used single 100
nm ITO layer as a reference sample to compare optical and electrical properties of multilayer
TCOs. The optical transmittance and thickness were measured using J.J. Woollam (V-VASE)
elipsometer. The sheet resistance of the multilayer TCOs were measured by a four point probe
at RT. Multilayer TCOs have shown good performence when TCOs have different
configurations (top/bottom) with a transmittance greater than 80%. In further studies, thermal
processes will be perfomed to improve our performance for advanced optoelectronic
applications.
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Graphene has become one of the most attractive materials in recent years as it has remarkable
properties such as a high optical transparency, conductivity, flexibility and durability. Graphene
layers can be obtained via various techniques; however, growing graphene through chemical
vapor deposition (CVD) technique provides large-scale single layer graphene with high
homogeneity. Besides many good properties, graphene has few drawbacks like high sheet
resistance and missing energy band gap. The sheet resistance of the graphene is higher than its
rival that is indium tin oxide (ITO). In order to employ graphene as transparent conductive
electrode in many optoelectronic applications, the sheet resistance somehow should be lowered
to be competitive with the 1TO. Doping can be overcome this issue so, in situ doping was
performed using nitrogen sources like ammonia.

In this research, a systematical study has been conducted regarding graphene and ITO
fabrication and sheet resistance comparison. Doped graphene films were grown which using
ammonia (NHs) with different recipes on copper substrates in the CVD furnace to find out the
effect of growth process on the sheet resistance. Additionally, ITO thin films with different
thicknesses were obtained on glass substrates via physical vapor deposition (PVD) technique.
Finally, the obtained films sheet resistance and optical transparency values were compared. So,
the sheet resistance of the single layer doped graphene films has been found to range from ~350
Q/sq with approximately 93% optical transmission. However, ITO sheet resistance values were
between 30 and 300 Q/sq for different ITO thickness. While the sheet resistance increased with
the decreasing thickness of the ITO film, the optical transmission improved.
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Graphene is one of the most popular material for recent years. There are a few methods for
graphene synthesis but, due to provide large scale and homogeny graphene synthesis chemical
vapor deposition method (CVD) is used commonly [1]. It has remarkable properties such as a
high optical transparency, conductivity, flexibility and durability. In addition to attractive
properties of graphene, that has some drawbacks like high sheet resistance and missing band
gap. These problems could be solved via doping or multilayer graphene synthesis [2]. Most of
dopants are used for doped graphene synthesis and increase application area of graphene [3].

In this study ammonia (NHz) and pyridine (CsHsN) were used as dopant for doped graphene
synthesis. In addition, the CsHsN was used both as carbon source and dopant. NHz flow rate
optimized for single layer and homogenous graphene synthesis. NH3z doping of the graphene
layer was found to be much more successful for single layer graphene synthesis. However, a
few layer material was synthesis via only CsHsN. Then pristine graphene, NHs and CsHsN
doped graphene electrical and optical properties were determined.

This work was supported by the Scientific and Technological Research Council of Turkey
(TUBITAK), Grant No: 117M401.

[1] A.K. Geim, K.S. Novoselov, The rise of graphene, in: Nanoscience and Technology: A
Collection of Reviews from Nature Journals, World Scientific, 2010, pp. 11-19.

[2] S. Bae, H. Kim, Y. Lee, X. Xu, J.-S. Park, Y. Zheng, J. Balakrishnan, T. Lei, H.R. Kim, Y.I.
Song, Roll-to-roll production of 30-inch graphene films for transparent electrodes, Nature
nanotechnology, 5 (2010) 574.

[3] L. Panchakarla, K. Subrahmanyam, S. Saha, A. Govindaraj, H. Krishnamurthy, U.
Waghmare, C. Rao, Synthesis, structure, and properties of boron-and nitrogen-doped graphene,
Advanced Materials, 21 (2009) 4726-4730.
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The aim of this study is to investigate the suitability of various turbulence models for numerical analysis
in a minichannels. The governing equations for the fluid flow were solved by using Fluent CFD code.
The prediction performance of two popular turbulence models and various options available for these
models were evaluated by comparing the computed pressure drop with the data given in the literature.
Since rotating and other terms are added separately to the RNG k-e turbulence model from the standard
k-g, it has been found to be more appropriate in predicting results. In addition, RSM turbulence model
is more suitable than RNG k-¢ turbulence model in estimating the results in minichannels. However, the
time taken to meet convergence criteria in the RSM turbulence model is much higher than the RNG k-
¢ turbulence model, whereas the results obtained are close to each other. Therefore, RNG k-¢ turbulence
model is suitable for solving turbulent flow problems in minichannels
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TiO2 has been considered as one of the most promising photo-catalyst materials because of its
long-term thermodynamic stability, strong oxidizing power and relative non-toxicity. However,
the - usage of TiO> has disadvantages in some cases, such as the rapid transition of the electron-
space pair and absorption of a narrow solar spectrum range. One of the most preferred methods
to overcome these limitations is the formation of nanocomposites with reduced graphene oxide
(rGO). Besides extending absorption spectrum , such a composite structure facilitates the charge
transportation and seperation in a photocatalytic system owing to considerable opto-electronic
properties of graphene, including excellent mobility, specific surface area, and good optical
transparency.

In this work, well-dispersed TiO2 nanoparticles@reduced graphene oxide (rGO)
nanocomposite photocatalysts were synthesized by growing TiO2 nanoparticles onto the
surface of rGO nanosheets through hydrothermal method. To get this nanocomposite, we
primarily prepared graphene oxide (GO) using a modified Hummers technique, and then as-
obtanied GO nanosheets were converted rGO during simultaneous production with
TiO2 nanoparticles by hydrothermal process. The prepared nanocomposites were characterized
by scanning electron microscopy, X-ray diffraction, Raman spectroscopy, and UV/Vis
spectroscopy. We evaluated the photocatalytic activities of these nanocomposites via photo-
degradation of rhodamine B (RhB) under ultra-violet and visible light irradiation. The results
of photocatalytic activty exhibited that the integration of rGO with TiO, nanoparticles were
greatly achieved the suppressing of the recombination of photogenerated carriers.
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Graphene is a two-dimensional carbon nanolayer with a unique atomic thickness, and it is one
of the most widely studied materials recently. Besides having excellent optical and electrical
properties, its superior mechanical, chemical and thermal properties have made graphene
popular for industrial and scientific research. Generally, chemical process are used to produce
graphene, since other methods have some disadvantages, such as limited scalability and high
costs. One of the most important steps in this chemical process is exfoliation process that helps
to increase the distance between the graphene sheets to produce reduced graphene oxide.
Although the sonication process, mostly used in graphene exfoliation, gives good quality
graphene flakes as well as being simple and easy method, it requires a long process time which
causing destruction of the structure of graphene, and also its scalability is limited. Therefore,
recently, ball milling process have been developed for graphene exfoliation process to handle
these limitations. As well scalable exfoliation processes for continuous graphene production.
Herein, graphene oxides (GO) with different degrees of times have been prepared by ball
milling process to produce high-quality graphene nanosheets. The prepared graphene oxides
have been examined by X-ray diffraction (XRD), Raman spectroscopy and Fourier transform
infrared (FTIR) spectra. As a consequence, the best optimized milling time has been established
as 4h to prepare graphene oxide.
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Titanium and titanium alloys are widely used as implant materials. These alloys can very
well bond with the bone without a fibrous intermediate surface layer. Different types of dental
and medical prostheses have been developed and continue to be developed by utilizing the
various characteristics of titanium and titanium-based alloys. This study covers general
characterization of titanium and titanium alloys, application types, surface and interface
properties of implants and various implant manufacturing techniques. Based on titanium as the
base metal in implant applications, a comparison was made in order to see the positive and
negative aspects of the alloying with different metals. Titanium has a very important place
among implant materials used to date. A lot of research has been done on the biological
compatibility of titanium with bone and its reliability has been proved. The major disadvantage
of titanium is the reflection of its gray color under the mucosa. Therefore, non-metallic implants
or hybrid implants have been developed in order to eliminate the aesthetic concern especially
in the loss of anterior teeth. In this context, the recent researches on titanium and its alloys have
been examined and recommendations have been made on future researches.
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Pentacene attracts of attention as a important material used in organic thin-film transistors for many
years. Also pentacene is known to have a ordered molecular structure. In the last decade pentacene has
generally been studied as a transistor, but the effect of electromagnetic shielding has not been studied.
In this study, electromagnetic interference shielding properties of pentacene will be investigated. Fort
this the EMI properties of pentacene in the frequency range from 1 GHz to 20 GHz were studied. The
obtained results revealed that pentacene organic semiconductor materials can be used as very effective,
lightweight microwave shielding materials for spacecraft, aircraft, microelectronic and structural

applications.
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Fig.1. This molecule is pentacene, one of the first organic semiconductors.
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Fig.2. Measured shielding effectiveness of the pentacene at microwave frequency.
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In this study Sn doped ZnO metal oxide materials were prepared for the application of absorption
dominant electromagnetic interference (EMI). Shielding, This materials have played an important role
in the area many of technology and material science. ZnO has wide band range, low resistance and large
exciton binding energy is very important for next generation devices. Sn is used to enhance the field
emission, conductivity and luminescence properties of ZnO. EMI shielding performances and dielectric

properties of different Sn dopant are compared.
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Thermal and electrical properties of a new anthracene-based copolymer
system and their graphene composites

F. Biryan”
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The aim of this study was to examine the thermal and electrical behaviour of novel poly (APHP-
Am-Ac). For this purpose, 4-(3-(anthracen-9-yl)acryloyl)phenyl acrylate monomer (AAPAc)
was synthesized from reaction of 1-(Anthracen-9-yl)-3-(4-hydroxyphenyl) prop-2-en-1-one
(AHPP) and acryloyl chloride in presence of triethylamine. A series of copolymer
poly(AAPAc-co-MMA) was prepared according to free radical polymerization (FRP)
procedure in the presence of THF using dicumyl peroxide (DCP) as an initiator at 70 °C for 48
hours. The structures of monomer and copolymers were characterized using FT-IR, 'H-NMR
and '*C-NMR techniques. The thermal behaviours of copolymers have been performed by using
DSC and TGA analysis. Graphene based materials have a wide range of technological
applications such as thermal, mechanical, optical and electronic and properties. Semi
conducting composites of copolymers have been prepared by adding 4% graphene particles.
The dielectric measurements of the copolymers were investigated using the impedance analyzer
technique in the frequency range of 100 Hz-20 kHz. The AC and DC conductivity of
copolymer/grapheme composites were measured. Furthermore, the activation energy values of
the copolymer/4% graphene composites were obtained by measuring the DC conductivity as a
function of temperature. According to results, it was determined that the composites have
semiconductor properties. The highest conducting copolymer composite/p-Si thin-film
heterojunction diode properties have been investigated at room temperature. The electrical
parameters of diode such as the rectification ratio (RR), barrier height (®b) and ideality factor
(n) were investigated.

1. Jones RN. The ultraviolet absorption spectra of anthracene derivatives. Chem Rev 1947,
41: 353-71.

2. Dadvand A, Sun WH, Moiseev AG, Belanger-Gariepy F, Rosei F, Meng H, et al.1,5-, 2,6-
and 9,10-distyrylanthracenes as luminescent organicsemiconductors. J Mater Chem C
2013;1: 2817-25.
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carbon nanotube doping
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It has recently been found that carbon nanotubes have a positive effect on many materials both
structurally and in terms of electrical conductivity. Such additions have recently been tested in
superconducting materials and it has been found that there are some positive changes in
electrical conduction properties in both BSCCO and YBCO superconducting systems. These
changes were generally found to be on the critical current density. However, normal state
resistances were also reduced but change on the superconducting transition temperatures, T,
remained between 2-5%. In this study, up to 10% multi-walled carbon nanotubes (MWCNT’s)
was added to TI-2212 ceramic superconducting system then after specific heat treatment
schedule structural, physical, electrical and magnetic properties were investigated and the
results obtained were presented. It was found that all the prepared samples had tetragonal
symmetry, but some enlargement occurred in the crystallographic axes of a and b parameters.
However, the most important change was found to occur at critical current density and
magnetization values. Such that the transport-critical current density, J."™", value increased
more than 2-fold under zero magnetic field at 4.2 K, and according to the Bean model, the
critical current density calculated from the magnetization values, J:"", increased more than 3-
fold at 4.2 K. However, as a result of experimental studies, it was found that MWCNT doping
has a limit in the structure and significant electrical losses occur when this limit value is
exceeded. This limit was found to be 4% for the TI-2212 ceramic superconducting system.
Together with these observations, it has been discussed and tried to explain why MWCNT
addition has made such improvements in the structure.
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Enhanced superconducting properties of multi-wall carbon nanotubes doped
Y 1Ba>,CusOx superconducting system
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We investigated multi-wall carbon nanotubes (MWCNT’s) doping in Y1Ba>CuzOx high
temperature superconducting family. We used solid-state method for sample preparation and
0.0 < x <10 wt.% MWCNT’s were added to the main matrix before first heating stage.
Crystallization, microstructural evolution and transport properties of new material produced
was investigated. According to results obtained the superconducting onset temperature, T,
was not changed excessively but however, it was observed that the transport critical current
density, J.""P°" increased by at least 6-fold compared to the un-doped pure YBCO samples.
Similar changes in positive direction were also observed in magnetization measurements up to
9 Tesla. Crystallographic investigation was showed a slight change in crystal parameters which
obviously expected due to extra carbon addition to the system. But, melting temperature of the
doped material is increased approximately 55°C for 10wt.% doped sample. Besides these
results, we found that new material will be much harder and brittle than un-doped YBCO
samples. All these observations are presented in detail in this study.
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The Hugoniot Equation of State of Boron Carbide Determined by
Molecular Dynamics Simulations
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Boron Carbide[1,2] has been investigated via non-equilibrium molecular dynamics simulations[3]
to determine the hugoniot equation of state. Simulations are carried out at 0K and 10K temperatures in
different crystallographic directions. Momentum mirror technique is used to mimic shock wave
compression. Dimensions of samples used in simulations are 30x30x1200 A® and 30x46x2242 A®.
Hugoniot curves are determined for <001> and <100> directions at temperatures just mentioned.
Hugoniot elastic limits (HEL) and the corresponding impact velocities are obtained. The results are
compared with available experimental results. HEL point occurs at about 20 GPa at OK and 10K
temperatures in <001> direction. It is observed that the resistance of material to structural deformations
is higher for <100> direction compared to <001> direction.

1. F. Thevenot, Journal of the European Ceramic society, 6(4), 205-225 (1990).

2. V.Domnich, S. Reynaud, R. A. Haber, M. Chhowalla, Journal of the American Ceramic
Society, 94(11), 3605-3628(2011).

3. S. Plimpton, J Comp Phys, 117, 1-19 (1995)
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Production and Characterization, of Ag-doped Strontium Apatite Particles
Synthesized by Hydrothermal Method

T.Gurgenc”
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In present study, pure and Ag doped strontium apatite particles were produced by
hydrothermal method. Doping was performed at four different molar ratios of [Ag]/[Sr + Ag]
(2%, 5%, 8% and 11%. Hydrothermal synthesis was done at 180 OC for 12 hours. The
synthesized particles were characterized by XRD, FT-IR, FE-SEM and EDS. The results show
that pure and Ag doped strontium apatite particles were prepared by hydrothermal method. The
diffraction peak values were shifted to lower 26 values with increasing of silver doping ratio.
All synthesized apatite particles were nanostructured and the lattice parameters a, ¢ and volumes
of unit cells were increased with increasing the Ag doping ratio. The size of particles was in
nanoscale range and nano rod like form. The sample with 11% Ag doping was the sample
closest to the stoichiometric [Sr + Ag]/P ratio (1.67) with 1.66.
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Comparison of Structural Properties of Hydroxyapatite and Strontium
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In this study, pure strontium apatite (SrAp) and hydroxyapatite (HAp) were synthesized at
same conditions by hydrothermal method. Hydrothermal treatment was carried out at 180 °C
for 12 hours. The synthesized apatite particles are characterized by X-Ray diffraction (XRD),
Fourier transform infrared spectra (FTIR), Field emission scanning electron microscope (FE-
SEM) and Energy-dispersive X-ray spectroscopy (EDS). Nanosized hydroxyapatite and and
pure strontium apatite particles were successfully produced by hydrothermal method. The
lattice parameters a, ¢, volume of unit cell and crystallinity of strontium apatite particles are
higher than the hydroxyapatite particles. The hydrothermally synthesized strontium apatite’s
St/P atomic ratio was 1.74 and the hydrothermally synthesized hydroxyapatite’s Ca/P atomic
ratio was 1.75.
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Investigation of Gamma Irradiation Effects on The Current-Voltage
Characteristics of Au/n-Si/Ag Schottky Diodes (SDs)

A. Kaymaz'®, S. Altindal?, and H. Uslu Tecimer*
'Electrical and Electronic Engineering Department, Engineering Faculty, Karabiik University,

TURKEY
2Physics Department, Science Faculty, Gazi University, TURKEY

“Corresponding E-mail: ahmetkaymaz@karabuk.edu.tr

The effects of °Co (y-ray) irradiation on the electrical properties of Au/n-Si/Ag Schottky
diodes (SDs) have been investigated by using current-voltage (I-V) measurements at room
temperature. Au/n-Si/Ag SDs were exposed to dose 60 kGy irradiation to see the effects of ®°Co
(y-ray) on the main electrical parameters of SDs such as zero bias barrier height (®g,), ideality
factor (n), series resistance (Rs) and shunt resistance (Rsh). These parameters have been
calculated before and after irradiation by using the forward and reverse bias I-V measurements
at room temperature. It is obtained that the barrier height and series resistance values increase,
while the ideality factor and shunt resistance values decrease after exposure the SDs to y-ray
source. On the other hand, the rectifying ratio values of SDs for before and after irradiation
have been obtained as 276 and 36 respectively, at (= 3 V). In this case, experimental results
show that y-ray irradiation have significant effect on the electrical properties of SDs.


mailto:ahmetkaymaz@karabuk.edu.tr

6th International conference on materials science and nanotechnology for next generation (MSNG2019)
Poster Presentations

The Investigation of Temperature Dependent Current — Transfer
Mechanisms of Au/PVA/n-GaAs
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TURKEY
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Determination of current-transfer mechanisms (CTMs) of Schottky barrier diode is quite
important in order to improve the device performance. In this study, ideality factor (n), reverse-
bias saturation current (lo) and zero-bias barrier height (®go) of Au/PVA/n-GaAs are evaluated
from forward bias semi-logarithmic I-V measurements at different temperatures. It is acquired
that the forward bias I-V curve of the sample have three distinct linear regions. Obtained results
showed that while temperature increases, n value decreases and ®g, value increases. Also,
series resistance values (Rs) of sample were calculated by Ohm’s Law for different
temperatures. Consequently, it is clarified that, current-transfer mechanisms of Au/PVA/n-
GaAs MPS type SBD are strongly depend on temperature and voltage.
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Metal-insulator-semiconductor (MIS) structures were prepared by using a 5nm aluminium
oxide interlayer and examined for distinct frequencies between - 3V - 5 V interval. Obtaining
high quality structure depends on many electrical parameters as well as dielectric parameters
and also interlayer thickness at metal-semiconductor structures. For this reason, it is significant
to examine the dielectric properties to reveal the effects of the interlayer and the variation of
the dielectric parameters. Consequently, in this study, the dielectric properties of the fabricated
structure have been investigated by utilizing frequency dependent capacitance-voltage (C-V)
and conductance-voltage (G/w-V) measurements. From these measurements, the values of basic
dielectric parameters such as dielectric constant (g'), dielectric loss (€"), lost tangent (tand), real
and real parts of electric modulus (M' and M") and AC electrical conductivity (cac) of
Au/Al;03/n-Si structure were acquired and it was uncovered that they varied significantly with
frequency and voltage. This variation occurred as the values of capacitance, conductance, €', €",
and tand values decrease while M', M" and cac values increase with increasing frequency.
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Green synthesis of Ag nanoparticles onto polydopamine-functionalized
graphene oxide for catalytic reduction reaction

D. O. Ozgiir”
“Gazi University, Chemical Engineering Department, Maltepe, Ankara, 06570, Turkey

“Corresponding e-mail: deryaoncel@gazi.edu.tr

Silver nanoparticles (AgNPs) have received considerable attention for their unique catalytic
properties owing to their efficient mediation of the electron transfer process'2. However, the
dispersion and stabilization of metallic nanoparticle on the supports still regards as a
challenging problem owing to diffusion-limited nucleation of nanoparticles . Herein, a simple
but versatile method to improve supported-metal catalysts based on a polydopamine (PDOP)
coating and immobilization of silver nanoparticles onto the surface of the graphene oxide sheets
(GO). The PDOP coating inspired by the strong natural adhesive properties of mussels can
serve as a platform for effective controlling of the size,
density and morphology of silver nanoparticles onto the surface of the GO sheets. A
comparative study on the catalytic activities of the individual AgNPs@GO, and
AgNPs@PDOP-GO in the reduction of 4-nitrophenol (4-NP) to 4-aminophenol (4-AP) was
carried out. As a kind of toxic organic compound, 4-nitrophenol (4-NP) is one of the numerous
pollutants in wastewaters, while 4-aminophenol (4- AP) is an important initial substance in the
manufacture of pharmaceuticals®. The results indicated that AgNPs/PDOP/GO exhibited
significantly higher catalytic activities than individual AgNPs/GO. Considered based on their
simplicity, efficiency, and flexibility, it is found that these types of green catalysts might find a
wide range of applications in organic synthesis and catalysis and energy and electrical
application.

[1] Tashkhourian, J.; Nezhad, M. H.; Khodavesi, J.; Javadi, S., Silver nanoparticles modified
carbon nanotube paste electrode for simultaneous determination of dopamine and ascorbic
acid. Journal of Electroanalytical Chemistry 2009, 633 (1), 85-91.

[2] Kaur, B.; Pandiyan, T.; Satpati, B.; Srivastava, R., Simultaneous and sensitive determination
of ascorbic acid, dopamine, uric acid, and tryptophan with silver nanoparticles-decorated
reduced graphene oxide modified electrode. Colloids and Surfaces B: Biointerfaces 2013, 111,
97-106

[3] Bakirci, G.; Yilmaz, M.; Babur, E.; Ozden, D.; Demirel, G., Understanding the effect of
polydopamine coating on catalytic reduction reactions. Catalysis Communications 2017, 91,
48-52.

[4] Kohantorabi, M.; Gholami, M. R., Kinetic analysis of the reduction of 4-nitrophenol
catalyzed by CeO2 nanorods-supported CuNi nanoparticles. Industrial & Engineering
Chemistry Research 2017, 56 (5), 1159-1167.
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Zn doped NiO films: Fabrication of n-Si/p-NiO:Zn heterostructures and
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Nano-size nickel oxide (NiO) has many superior properties in magnetic, electrochromic,
optical and electrochemical properties. In recent years, NiO films have also been used as
conductive layers due to their wide band gap and low resistivity. NiO films are generally
prepared by physical methods. Various methods such as evaporation, spraying,
electrodeposition and sol-gel techniques are used to obtain the nanostructured NiO. Some of
these methods are not always suitable for large scale production. Sol-gel method has many
advantages in terms of being an easy method, being low cost, coating large area and allowing
to obtain high purity products.

In the present work, the structure properties of undoped and Zn doped NiO films prepared
by sol-gel spin coating technique were investigated. The optical properties of the deposited
films were characterized. The structural and morphological properties of the films were
examined by X-ray diffraction (XRD) technique and scanning electron microscopy (SEM). n-
Si/p-NiO:Zn heterojunction diode was fabricated. Then the diode parameters were investigated.
For this purpose, I-V measurements of the n-Si/p-NiO:Zn heterojunction diode were made. The
diode parameters such as series resistance, barrier height and ideality factor were determined.
Light sensitivity of the heterojunction diode at room temperature was investigated.
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Hydrothermal synthesis of Li doped ZnO nanopowders for DSSC
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The dye-sensitized solar cell (DSSC), considered third generation solar cells, are simple and
low-cost, environmentally friendly and easily assembled solar cells. A DSSC usually consists
of photo-anode, photo-sensitizer, counter electrode and electrolyte. In this work, Li doped ZnO
nanopowders deposited by microwave-assisted hydrothermal method (MW-HT) have been
reported. A rapid synthesis technique, MW-HT is evolving in recent times for preparation of
nanostructured particles. In this study, the phases and morphologies of the Li doped ZnO
nanopowders were measured using X-ray diffraction (XRD), scanning electron microscopy
(SEM), respectively. Then, Li: ZnO films were coated on FTO by using doctor blade method
and the dye solution consisting N719 was used. The optical reflectance of the Li doped ZnO
films with and without dye were recorded using spectrophotometer. And then, Li:ZnO:DSSC
was fabricated. To measure the photoelectrochemical properties of the obtained Li:ZnO-DSSC.
The current—voltage characterization of fabricated DSSCs was performed by AM 1.5 simulated
sunlight at different light intensity. The short current, open circuit voltage, conversion
efficiency and fill factor of Li:ZnO-DSSCs were determined.

Acknowledgement: This work was supported by Eskisehir Technical Commission of
Scientific Research Project under Grant No. 1706F385.
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Mn doped ZnO nanopowders: MW-HT synthesis, structural and
morphological properties
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The hydrothermal synthesis described as an artificial way to synthesize nanopowders,
depending on the solubility of aqueous solution under hot water and higher temperature levels.
In order to additionally enhance the reaction kinetics or the ability to make new materials, a
great amount of work has been done to hybridize the hydrothermal technique with microwaves
(MW)  (microwave-hydrothermal processing),  electrochemistry  (hydrothermal-
electrochemical synthesis), ultrasound (hydrothermal-sonochemical synthesis). A number of
methods have been used for synthesizing ZnO nanopowders by both physical and chemical
processes, including sonochemical and microwave-assisted synthesis, refluxing method,
hydrothermal method and vapor transport process. These synthesis methods involve complex
procedures and complicated equipment. Among these, microwave synthesis is a synthesis
method which entirely different from the other method. Microwave assisted hydrothermal
synthesis (MW-HTS) method has attracted attention in fabrication of manganase (Mn) doped
ZnO nanopowders. The effect of Mn dopand on the structural and morphological of ZnO
nanopowders was investigated. The effects of Mn content on the crystalline structure and
orientation of the nanopowders have been investigated by X-ray diffraction (XRD) study. The
lattice parameters of ZnO:Mn nanopowders were calculated. The surface morphology of
ZnO:Mn nanopowders were investigated with SEM. Different morphologies of ZnO
microstructures were obtained by adjusting the Mn concentration. The presence of Mn ions in
ZnO nanopowder was determined by XPS measurements.

Acknowledgement: This work was supported by Eskisehir Technical Commission of
Scientific Research Project under Grant No. 1706F385 and 19ADP165.
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Zinc oxide (ZnO) has been actively investigated as an alternate material because it is nontoxic,
inexpensive and readily available. ZnO has a wider band gap than other conventional 11-VI
semiconductors. Doping process has been used to control the properties of semiconductors in
most electronic devices. In this study, undoped and Sn doped ZnO films were produced onto
ITO substrates by microwave assisted chemical bath deposition (MW-CBD) technique. The
films are characterized for their structural, morphological and optical studies by means of X-
ray diffraction (XRD), scanning electron microscopy (SEM) and UV-vis spectrophotometer.
The XRD results indicate that all Sn doped ZnO films are polycrystalline structure. A double
beam spectrophotometer equipped with an integrating sphere was used to measure the
transmittance and reflectance measurements. When the surface images of films were analyzed,
it was observed that Sn incorporation caused changes on surface appearances.

Acknowledgement: This work was supported by Eskisehir Technical Commission of
Scientific Research Project under Grant No. 19ADP066.
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Tin Oxide (Sn0O) is one of the most suitable materials and more used because of its large band
gap (3.6-4.0 eV), ease in doping, chemical stability, thermal stability and abundance in nature
and nontoxicity. In the study, transparent conducting lithium doped tinoxide (SnO2: Li) films
have been deposited on glass substrates using the spray pyrolysis technique by the various
dopant quantity of spray solution. The effect of Li incorporation on structural and optical
properties of SnO films have been investigated. It was determined that the films obtained by
ultrasonic spray pyrolysis (USP) method had polycrystalline in nature. The optic characteristics
of the films were analyzed by using their transmittance and reflectance spectra obtained by UV-
Vis spectrophotometer. The optical band gap of these films were determined. The atomic force
microscopy (AFM) measurements showed that the surface morphology of the SnO> film was
affected from the Li incorporation.
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In this study, undoped and Li, N and B doped ZnO thin films were prepared with
ultrasonic spray pyrolysis method. During the growth, the substrates were rotated with a speed
of 3.5 rpm at a temperature of 400 °C and in atmospheric pressure. X-ray diffraction studies
showed that all samples had hexagonal crystal structure and the preferred orientation changed
from the (101) plane to the (002) plane for Li and B doped samples. Undoped samples had a
flat leafy grain structure. Smaller grains similar to pebbles were formed in B doped ZnO thin
films. Zn/O composition ratio (at.%) was found around 1 for undoped, Li and N doped smples.
However, Zn/O ratio for B doped ZnO was 0.71, that demonstrate O-rich structure. According
to optical results, B doped samples had the high transmittance (> 90%) and the band gap values
(3.28 eV). Also, p-type conductivity was observed only B doped sample. Room temperature
photoluminescence measurements showed that undoped and B doped samples exhibited sharp
and predominant UV luminescence at approximately 380 nm. Undoped and Li doped samples
had broad defect emission peak between 400 and 675 nm. However, one defect peak around
600 nm for B doped sample was observed. According to RTPL results it was determined that
B doping in ZnO decreased n-type defect concentration and so increased p-type conductivity.
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The Current-Voltage Characteristics of Ag/PDI/n-GaAs Schottky Diode
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In this study, electrical characterization of an Ag/n-GaAs semiconductor Schottky diode
with organic (perylene-diimide) interface was carried out over a wide temperature range. In
sample fabrication stage, first, the ohmic In contact was performed on one surface of n-GaAs
wafer grown in direction of (100). Later, the other surface of the wafer was coated with
perylene-diimide (PDI) using spin-coating method and then the Schottky contacts were
constituted on the organic material via thermal evaporation method. The current-voltage (I-V)
characteristics of prepared Schottky diodes were measured at a temperature range of 75-350 K
and it was observed that the diode has a quite good rectification behavior at all temperature
values. By using the I-V characteristics, the idealite factor, barrier height and some other diode
parameters were calculated for the range of temperature specified above. These parameters
were also calculated by means of Cheung-Cheung method.

Ag

PDI
n-GaAs
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Some Optical Properties of NAMA Thin Film
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Optical and electrical properties of organic semiconductor thin films used in a wide
range of applications such as organic light emitting diodes (OLEDSs), photovoltaic solar cells,
organic field-effect transistors (OFETSs), Schottky diodes are still widely studied today.
Therefore, in this present study, the optical properties of 9-[(5-nitropyridin-2-aminoethyl)
iminiomethyl]-anthracene (NAMA) organic semiconductor material prepared in thin film form
have been investigated. The NAMA organic material was synthesized from the reaction
between 9-antracene carboxaldehyde and 2-(2-aminoethylamino)-5-nitropyridine under mild
reaction conditions and its synthetic route was shown in the Figure 1 [1]. The synthesized
material was grown in film form on the soda-lime glass substrate by means of drop cast method,
and the transmittance (T) and reflectance (R) measurements of prepared film were performed
over a wide wavelength range. Then, some optical parameters such as optical band gap energy,
extinction coefficient, refractive index were calculated from the experimental data using
standard analysis method.
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Figure 1. Synthetic route for 9-[(5-nitropyridin-2-aminoethyl)iminiomethyl]-anthracene (NAMA) [1].

[1] S. Fiat Varol, S. Sayin, S. Eymur, Z. Merdan, D. Unal, Optical performance of efficient blue/near
UV nitropyridine-conjugated anthracene (NAMA) based light emitting diode, Organic Elect. 31, 25
(2016).
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Photovoltaic Performance of DSSCs Based on a Novel Carbazole-Derived
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In recent years, as a result of the studies carried out on carbazole-derived compounds, it
has been reported that their uses and applications in optoelectronic devices, especially DSSCs,
have increased due to their light-emitting properties and hole-transporting capacities [1,2]. The
features of the 9H-carbazole compound such as being cheap and good chemical for the
environment, as well as the ease of incorporation of various functional groups into the nitrogen
atom, make the carbazole unit even more interesting [3]. In this study, we synthesized a
carbazole-based compound (111) using Ullman and Suzuki-Miyaura reaction (Scheme 1). Then
we determined the photophysical properties of this compound. The obtained compound was
used as dye in DSSC fabrication and the current-voltage measurements of this new DSSC were
performed and cell performances were determined.

N
Cul, K,CO;3 Pd(PPh;),, Base O O ‘
1,10-phenanthroline Reflux O O
Dry DMF, N,, Reflux Br Br Suzuki-Miyaura
Ullman Cross-Coupling Reaction Cross-Coupling Reaction O O

I I 1T

Scheme 1. Synthetic route for the compound I11.

[1] B. K. Shah, Photophysical Study of Blue, Green, and Orange-Red Light-Emitting Carbazoles, J. Org.
Chem. 74, 3341 (2009).

[2] P. Naik, M. R. Elmorsy, R. Su, D. D. Babu, A. El-Shafei, A. V. Adhikari, New carbazole based
metal-free organic dyes with D-n-A-n-A architecture for DSSCs: Synthesis, theoretical and cell
performance studies, Sol. Energy, 153, 600 (2017).

[3] M. S. Kang, S. D. Sung, I. T. Choi, H. Kim, M. Hong, J. Kim, W. I. Lee, and H. K. Kim, Novel
Carbazole-Based Hole-Transporting Materials with Star-Shaped Chemical Structures for Perovskite-
Sensitized Solar Cells, ACS Appl. Mater. Interfaces, 7, 22213 (2015).

Acknowledgement: This work was supported by Eskisehir Osmangazi University Commission of Scientific
Research Projects under Grant No. 2017-1321.
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Vibrational Frequencies Analysis of 2-Amino-5-Methylbenzoic Acid

N. Kus and S. Ilican”
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In the present study, molecular structure and conformational analysis of 2-Amino-5-
methylbenzoic Acid (2A5MB A) were studied by DFT/B3LYP-6-311++g(d,p) method. On the
basis of the definition of the standard conformer, 2A5MBA has four different possible
conformers (insert in Fig.). All conformers were found to belong to the C1 symmetry point
group. In order to understand global stability and chemical reactivity of the 2A5SMBA molecule,

we have investigated the frontier molecular orbitals (FMOs).

Vibrational frequencies of 2A5MBA determined for all conformers (Fig.). Normal
coordinate analysis of 2ABMBA was undertaken in the internal coordinates space, using the
program BALGA and the optimized geometries and harmonic force constants resulting from

the calculations. HOMO (highest occupied molecular orbital) - LUMO (lowest unoccupied
molecular orbital) energy gaps were calculated.
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Figure. B3LYP/6-311++G(d,p) calculated infrared spectra for four conformers of 2ASMBA.
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The Effect of Annealing on the Optical and Structural Properties of ZnO
Thin Film Deposited on Corning Glass via ALD Technique

H.I. Efkerel?", M. Polat Gonullu!, S. Ozcelik?® and H. Ates!
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2Photonics Application and Research Center (Gazi FOTONIK), Gazi University, Ankara, Turkey
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In this study, we investigated the effect of annealing on the optical and structural properties of
ZnO thin film deposited on corning glass substrates. Transparent conductive ZnO layers were
successively deposited by Atomic Layer Depositiyon (ALD) technique. The ZnO film thickness
was measured 250 nm by profilometer. Then samples were annealed at different temperatures
by Rapid Thermal Annealing (RTA) System. Structural properties of ZnO thin film layers were
examined by using X-ray diffraction (XRD). Atomic Force Microscope (AFM) method used
for to investigate the particle sizes and film roughnesses of ZnO samples. The optical
characteristics of thin films were obtained via using UV-Vis spectrometer. It was tried to
determine the effect of annealing temperatures on structural and optical properties.
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Dendritic Phthalocyanines for Optoelectronic Applications
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Organic semiconductors have become increasingly important in applications such as
organic light-emitting diodes (OLEDS), transistors, photovoltaic (PV) cells, organic solar cells
(OSC) and lasers [1] It is also very important to development new structurally controllable
organic materials to be used in optoelectronic applications. Dendrimers are macromolecules
consisting of repeating units around a center. In addition to applications of dendritic
macromolecules such as catalysts, biosensors, magnetic resonance imaging and drug delivery;
due to their electronic and optoelectronic properties, they are also of interest in the use of energy
transfer systems [1]. In optical and optoelectronic applications, the optical properties of the
dendrimers can be controlled because the central or functional groups of the dendrimer can be
altered [2]. In addition, the phthalocyanines, which have a stable m-conjugated system, are of
interest in many fields of application, from advanced technology to medicine, due to their
interesting optical, electronic and chemical properties. For example, they have the potential to
be used in many areas such as chemical sensors, photodynamic therapy (PDT), catalysts, mostly
in optoelectronic applications such as OLEDs, organic field-effect transistors (OFEDs) and
OSC [3]. In the literature, dendrimer species with phthalocyanine in the center have been
prepared and some properties have been investigated [4]. It is desirable that organic compounds
to be used in optoelectronic applications do not exhibit aggregation behavior, have high
fluorescence quantum vyield, have absorbtion at high wavelengths and have appropriate orbital
levels to permit electron transfer [1-3].

In this study, the optical properties of synthesized organic semiconductor I. generation and
I1. generation dendritic zinc phthalocyanines were investigated. Aggregation behaviors of these
compounds in solution phase were also investigated. In addition, the aggregation behavior of
these compounds in solid phase thin films were examined. The photoluminescence properties
of the samples were examined by thin films prepared by drop casting method. According to the
results, it was observed that synthesized dendritic phthalocyanines have the potential to be used
in optoelectronic applications.

[1] S. C. Lo and P. L. Burn, Development of Dendrimers: Macromolecules for Use in Organic
Light-Emitting Diodes and Solar Cells, Chem. Rev. 107, 1097 (2007).

[2] S. Yokoyama, A. Otomo, T. Nakahama, Y. Okuno and S. Mashiko, Dendrimers for
Optoelectronic Applications, Top. Curr. Chem. 228, 205 (2003).

[3] J.Jiang (Editor), Functional Phthalocyanine Molecular Materials, Structure and Bonding,
Springer-Verlag Berlin Heidelberg, ISBN 978-3-642-04751-0, 135, 1 (2010).

[4] M. K. R. Fischer, I. Lo’pez-Duarte, M. M. Wienk, M. V. Marti'nez-D1’az, R. A. J. Janssen,
P. Bauerle and T. Torres, Functionalized Dendritic Oligothiophenes: Ruthenium
Phthalocyanine Complexes and Their Application in Bulk Heterojunction Solar Cells, J. Am.
Chem. Soc. 131, 8669 (2009).

203


mailto:yabasebru@gmail.com

2019

6th International conference on materials science and nanotechnology for next generation (MSNG2019)
Poster Presentations

New Generation Graphene Oxide-Phthalocyanine Hybrid Materials

E. Yabas™
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Graphene, a two-dimensional sheet of carbon arranged in a honeycomb lattice, has interesting
electronicn and optical properties [1,2] and it is an ideal material for applications in future
optoelectronic devices [2,3]. Graphene oxide (GO) can be obtained with hydroxyl, epoxyl and
carboxyl groups on the surface of the plate after graphene reacts with strong oxidants [4]. Such
modified GO can also be used as a highly effective material in optoelectronic applications due
to its unique structure and excellent electronic properties [5]. When GO is combined with planar
aromatic molecules such as porphyrin and phthalocyanines, new materials can be produced with
interesting optoelectronic properties. Especially the excellent electronic and optical properties
of phthalocyanine derivatives make graphene oxide-phthalocyanine hybrids attractive.

In this study, graphene oxide-phthalocyanine hybrids were obtained by self-assembly method.
Sonication was performed in the formation of hybrids. The effect of dilution on hybrid
formation was investigated by absorption and fluorescence spectra. The effect of sonication on
hybrid formation was also investigated by absorption spectra. The formation of the obtained
hybrids was also characterized by scanning electron microscopy (SEM). All measurements
showed that intermolecular interactions occurred after mixing the two components together,
and the resulting hybrid was stable.

[1] K.S. Novoselov, A.K. Geim, S.V. Morozov, D. Jiang, Y. Zhang, S.V. Dubonos, Electric
field effect in atomically thin carbon films, Science, 306, 666-669 (2004).

[2] X. Zhang, Y. Feng, S. Tang, W. Feng, Preparation of a graphene oxide—phthalocyanine
hybrid through strong n-7 interactions, Carbon, 4 8, 211-216 (2010).

[3] P. Avouris, Z.H. Chen, V. Perebeinos, Carbon-based electronics, Nat. Nanotechnol., 2, 605-
615 (2007).

[4] W.S. Hummers, R. E. Offeman, Preparation of graphitic oxide, J. Am. Chem. Soc., 80, 1339
(1958).

[5] Z.F. Liu, Q. Liu, Y. Huang, Y.F. Ma, S.G. Yin, X.Y. Zhang, Photovoltaic devices based on
a novel acceptor material: graphene, Adv. Mater., 20, 3924-3930 (2008).
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Carbazole and its derivatives are widely used as optical, electroactive materials for
excellent electron donations and host materials due to their excellent triple energies and good
hole carrying properties [1]. In the literature, Ullman and Suzuki-Miyaura coupling reaction [2]
was carried out using carbazole, 1,3,5-tribromobenzene and trifluoromethylphenyl boronic
acid. (Scheme 1). The structures of the synthesized compound, 9-(3,5-Di-trifloromethyl
phenyl-9-yl-phenyl)-9H-carbazole (111) is characterized by 'H NMR, *C NMR, IR, UV-Vis
and Fluorescence spectroscopy. Dye-sensitized solar cell (DSSC), which belongs to the thin
film photovoltaic technology, has emerged as an attractive and promising low-cost solar device
with decent PCE after the inventive research work reported by Gratzel group [3]. Compound
(1) was used as dye in DSSC fabrication and ZnO and TiO were used as photoelectrodes. The
cell performance was determined by taking current-voltage measurements of prepared DSSCs.
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Sheme 1. Synthetic route to the compounds 111

[1] H. Shi, M. Li, D. Xin, L. Fang, J. Roose , H. Peng, S. Chen, B. Zhong Tang, Dyes and Pigments,
128, 304 (2016)

[2] N. Miyaura, A. Suzuki, Palladium-Catalyzed Cross-Coupling Reactions of Organoboron
Compounds, Chem. Rev. 95, 245 (1995).

[3] B. O’Regan and M. Gritzel, A Low Cost, High Efficiency Solar Cell based on the Sensitization of
Colloidal Titanium Dioxide, Nature, 353, 7377 (1991)

Acknowledgement: This work was supported by Eskisehir Osmangazi University Commission of
Scientific Research Projects under Grant No. 2017-1321
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In this study, Gallium oxide thin films were deposited on Al.O3 and Si substrates using
Gaz03 disk by radio frequency magnetron sputtering at 300 °C substrate temperature. The
effects of deposition pressure and sputtering power on crystalline structure, morphology,
transmittance and band gap were investigated in detail.

X-ray diffraction results showed that the 3-Ga20s films were transformed by increasing
sputtering power and deposition pressure. With the increasing of sputtering power, energy band
gap (Eg) decrease. When the deposition pressure increased from 7.5 mTorr to 12.20 mTorr, the
refractive index increased. Since the thickness increased by increasing pressure, it is expected
a sudden increase in refractive index due to the thicker films behaves as bulk materials. XRD
analysis showed that the crystallization increased by increasing power and pressure and XRD
results shifted to higher degrees by increasing strain while lower degrees indicate the lattice
regulation by bulk structure. However, energy band gap and transmittance decreased. SEM
analysis also showed the surface morphology of thin films prior to annealing and after
annealing. The lattice mismatch by coating before annealing remains the Ga.Os particles in
seed form as nanostructure, but after annealing, the nucleation and growth took place and affect
the optical and electrical properties.

[1] R. K. Ramachandran, J. Dendooven, J. Botterman, S. P. Sree, D. Poelman, J. A. Martens, H. Poelmand and C.
Detavernier, Plasma enhanced atomic layer deposition of Ga203 thin films, J. Mater. Chem. A 2, 19232 (2014).
[2] M. Q. Li, N. Yang, G. G. Wang, H. Y. Zhang and J. C. Han, highly preferred orientation of Ga203 films
sputtered on SiC substrates for deep UV photodetector application, Applied Surface Science 471, 694 (2019).

[3] K. Takakura, D. Koga, H. Ohyama, J. M. Rafi, Y. Kayamoto, M. Shibuya, H. Yamamoto and J. Vanhellemont,
Evaluation of the crystalline quality of 3-Ga203 films by optical absorption measurements, Physica B 404, 4854
(2009).

[4]S. Li, S. Jiao, D. Wang, S. Gao and J. Wang, The influence of sputtering power on the structural, morphological
and optical properties of B-Ga203 thin films, Journal of Alloys and Compounds 753, 186 (2018).

[5] C. V. Ramana, E. J. Rubio, C. D. Barraza, A. Miranda Gallardo, S. McPeak, S. Kotru and J. T. Grant, Chemical
bonding, optical constants, and electrical resistivity of sputter-deposited gallium oxide thin films, Journal of
applied physics 115, 043508 (2014).

[6] Y. Liao, S. Jiao, S. Li, J. Wang, D. Wang, S. Gao, Q. Yu and H. Li, Effect of deposition pressure on the
structural and optical properties of Ga203 films obtained by thermal post-crystallization, Cryst. Eng. Comm. 20,
133 (2018).
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In this study, the potential of sunflower oil as green collector was examined as an
alternative to the kerosene, which is an oil product as a collector. Coal flotation experiments
and contact angle measurements were carried out with kerosene and sunflower oil. Plant
eucalyptus oil was used as frother in all the flotation experiments. After that, the results obtained
from flotation experiments were compared in terms of ash, combustible recovery and efficiency
index while contact angle values compared to each other. The results show that sunflower oil
is a vegetable oil that can be used as an alternative to the kerosene.
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Rechargeable Li-ion batteries have attracted much attention as power sources for portable
electronic devices, hybrid electric vehicles (HEV) and electric vehicles (EV) due to high energy
density and high electromotive force. Spinel lithium titanate, LisTisO12 (LTO), has recently
attracted great interest as an alternative anode material to graphite[1-3].

It is desirable that the electro-active substances used in the batteries are synthesized in a
single phase, with a small particle size, homogeneous particle size distribution and a large
surface area, in a short time and at low temperature.

In this study, Li 4+xTisO12 (X = 0, 0.05, 0.15, 0.25) which is used as anode material in
lithium ion cells synthesized by solid state method (x = 0, 0.05, 0.15, 0.25) is selected after
using the appropriate stoichiometry Lis + xTisO12 (x = 0, 0.05, 0.15, 0.25), Li 425TisO12R, Li
425TisO12R (BD), Lis2sTisO2A, Li 425 TisO12A (BD) compounds were synthesized. The
structure of the obtained compounds was characterized by X-Ray Diffractometer (XRD) and
surface morphology SEM. The surface area of all compounds was measured by N2 adsorption
/ desorption technique. The conductivity of the synthesized substances were measured by
conductivity measurements. Li / 1 M LiPFe (EC / DEC 1: 1) | Lis2sTisO12 batteries were
analyzed for charge / discharge curves with a current density of 1C (175 mA g) and a potential
range of 1.0-2.8 V.

[1] T.-F. Yi, L.-J. Jiang, J. Shu, C.-B. Yue, R.-S. Zhu and H.-B. Qiao, J. Phys. Chem. Solids,
71, 1236-1242 (2010).

[2] J. Chen, L. Yang, S. Fang and Y. Tang, Electrochim. Acta, 55, 65966600 (2010).

[3]J. Chen, L. Yang, S. Fang, S. Hirano and K. Tachibana, J. Power Sources, 200, 5966 (2012).
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CdS which is the 11-VI compound semiconductor is a widely used material with a wide
range of applications. It is frequently preferred as a window layer in solar cells, especially for
the CdTe [1], Cu(In,Ga)(S,Se)2 [2], Cu2ZnSn(SSe)s [3] solar cells, as the buffer layer due to
its unique properties such as having large band gap (~2.42 eV) at room temperature (RT) and
n-type conductivity in its nature [4]. Additionally, it is favorable materials for several
applications including LEDs [5], thin film transistors (TFTs) [6], etc. It is well known that
improvement crystallinity give rise to enhancement in optical and electrical properties of CdS
semiconductors particularly in carrier mobility. Therefore, in this study we investigated
structural and morphological properties of F doped CdS thin films (0,2,4,6 and 8 at. %)
deposited by ultrasonic spray pyrolysis. XRD analysis revealed that mean crystallite size of
CdS:F thin films increased from 24 nm to 36 nm, and in parallel, micro-strain values decreased
with the doping concentration. AFM and SEM images indicate that all films have almost
homogeneous surface and F doped thin films have lower surface roughness compared to
undoped films.

[1] Ali, Md Hasan, Md Mahabub Alam Moon, and Md Ferdous Rahman, Study of ultra-thin CdTe/CdS
heterostructure solar cell purveying open-circuit voltage~ 1.2 V, Materials Research Express 6.9 (2019):
095515.

[2] Weinhardt, L., Fuchs, O., GroB, D., Storch, G., Dhere, N. G., Kadam, A. A., ... & Heske, C. (2006, May).
Comparison of Band Alignments at Various CdS/Cu (In, Ga)(S, Se) 2 Inter-Faces in Thin Film Solar Cells. In
2006 IEEE 4th World Conference on Photovoltaic Energy Conference (Vol. 1, pp. 412-415). IEEE.

[3] Sugimoto, K., Ebi, T., Suyama, N., Nakada, K., & Yamada, A. (2018). Effect of annealing after CdS layer
deposition on Cu2ZnSn (S, Se) 4 solar cells fabricated from nanoparticles. Japanese Journal of Applied
Physics, 57(8S3), 08RCO6.

[4] Isik, M., Gullu, H. H., Delice, S., Parlak, M., & Gasanly, N. M. (2019). Structural and temperature-dependent
optical properties of thermally evaporated CdS thin films. Materials Science in Semiconductor Processing, 93,
148-152.

[5] Ratnesh, R. K. (2019). Hot injection blended tunable CdS quantum dots for production of blue LED and a
selective detection of Cu2+ ions in aqueous medium. Optics & Laser Technology, 116, 103-111.

[6] A.L. Salas-Villasenor, I. Mejia, M. Sotelo-Lerma, B.E. Gnade, M.A. Quevedo-Lopez, Performance and
stability of solution-based cadmium sulfide thin film transistors: Role of CdS cluster size and film composition,
Appl. Phys. Lett. 101 (2012) 262103.
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ZnS is a very important semiconductor due to its physical and chemical properties. ZnS
has the highest bandgap of 3.70 eV at room temperature compare to other chalcogenide
semiconductors. It has a number of potential applications in electronics and optical devices.
Diluted Magnetic Semiconductor (DMS) nanomaterials have attracted great attention due to
their new properties. DMS is found in the structure of many devices designed for future use
such as logic devices, spin polarized light emitting diodes, quantum computers etc. In this study,
the potential of transition metal doped (Co) ZnS as a dilute magnetic semiconductor has been
explored experimentally [1-3]. Cobalt-doped (3-6 and 9 at.%) zinc sulfide (ZnS) films were
prepared on microscope glass substrates by ultrasonic spray pyrolysis technique at substrate
temperature of 300°C+5. Studies on structural and magnetic properties were performed on the
samples using X-ray diffraction (XRD) and Vibrating Sample Magnetometer (VSM),
respectively. As a result of the magnetic and structural investigations, the usage areas of the
films in technology were tried to be determined.

[1] Tang, J., Wang, K.L. Electrical spin injection and transport in semiconductor nanowires: challenges, progress
and perspectives. (2015) Nanoscale 7(10): 4325-4337.

[2] Nasser, R., Elhouichet, H., Férid, M. Effect of Mn doping on structural, optical andphotocatalytic behaviors of
hydrothermal Zn1—xMnxS nanocrystals. (2015) Appl Surf Sci 351: 1122-1130.

[3] Kumar, S., Verma, N.K. Effect of Ni-doping on optical and magnetic properties of solvothermally
synthesized ZnS wurtzite nanorods. (2014) J Mater Sci Mater Electron 25(2): 785-790.
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Lithium ion batteries (LIBs) have been enormously used in portable devices like cellular
laptops, phones, tablets and in electric vehicles because of their relatively high energy density,
good power performance and cycle life. Negative electrode materials, especially graphitic
carbons are conventionally used as anode materials at LIBs due to their good cycle-ability and
low stable discharge voltage plateau. Unlike the conventional graphite anode, utilization of Si
as the negative electrode material suffers from substantial volume changes (>400%) during
lithiation, which is highly detrimental to the cycle stability of lithium ion batteries (LIBs). Si-
based composite anode is built using a composite of Si particles (active material), carbon
(conducting agent), and a polymeric binder, and most research efforts have been directed
toward the development and modification of various forms of pure silicon, for example, silicon
nanotubes, nanoporous silicon, and Si thin platelets, to prevent the deterioration of the
reversible capacity of Si-based electrode materials. Despite the improved electrochemical
performance of silicon materials, many problems have to be solved to commercialize them for
LIBs, as the large surface areas of Si structures, which result from their small sizes, increase
the number of surface failures. These failures lead to poor cyclability, and as a result, an
excessive amount of supportive inactive components consuming capacity, such as binders and
conducting agents, are essential to ensure contacts between particles. Furthermore, the synthesis
of nano-sized Si materials requires complicated preparation procedures and hence inevitably
increases their production costs. Low electrical conductivity of silicon is also another drawback
that remarkably hinders the rate performance®: 2.

In this study, chemical cross-linking of alginate, acidic, and hyper-branch polymeric binders
have been suggested as the ways to increase the stability of LIBs with Si-based electrodes.
However, even though the three-dimensionally interconnected chemically cross-linked
polymers exhibited high mechanical resistance to strain and to non-recoverable deformation
due to the strong interaction between the polymer chains, the nature of chemical cross-linking
also increases the stiffness of the polymer network, causing a gradual and non-reversible
fracturing of the network, and hence leading to eventual decay of the cell performance during
long-term battery operation.

[1] C. Hwang, Y. G. Cho, N. R. Kang, Y. Ko, U. Lee, D. Ahn, J. Y. Kim, Y. J. Kim and H. K. Song, J. Power
Sources, 2015, 298, 8-13.

[2] 1. H. Son, J. H. Park, S. Kwon, S. Park, M. H. Rummeli, A. Bachmatiuk, H. J. Song, J. Ku, J. W. Choi, J. M.
Choi, S. G. Doo and H. Chang, Nature Communications, 2015, 6, 8.
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In developing solar cells technology, copper oxide (CuQ) thin films can be used especially
in multi-junction structures. p-type CuO thin films are very suitable for use in p-n junctions
with n-type materials having suitable structural properties. In this sense, the development of
optical and structural properties is very important. Undoped and In-doped (%4-8-12) Copper
Oxide (CuO) thin films were prepared on glass substrates by ultrasonic spray pyrolysis
technique at substrate temperature of 350°C+5. The 150cc solution was controlled by a
flowmeter and sprayed for 30 min. Cu(CO2CHzs)2 (copper acetate) was used as Cu source and
InClz (Indium Chloride) was used as In source. XRD analysis revealed that all films have
polycrystalline structure. We used UV-VIS spectrophotometer for calculation of energy band
gap and determined some optical properties such as transmittance, absorbance and reflection
values. As a result of this study, it was determined that the In doping has significant effects on
the optical and morphological properties of CuO thin films.
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In recent years, transition metal oxide materials have received great interest in
technological and scientific applications due to their physical properties. Cobalt oxide (CoO)
materials are particularly popular in the chemical and industrial sectors for the production of
energy storage devices [1-2]. In this work, undoped and Fe doped cobalt oxide (CoO) thin films
have been produced on microscope glass substrates by Ultrasonic Spray Pyrolysis (USP)
technique at substrate temperature of 30045 °C. The influence of different proportions Fe doped
(%2, 4 and 6 at) on electrical, morphological and magnetic properties of the CoO films was
investigated. Electrical resistivity values were calculated using a four-probe technique to
investigate the electrical properties of produced all films. The surface morphologies and
roughness of the films were determined by atomic force microscope (AFM). AFM images
showed that the surfaces of the films had almost homogeneous morphology. The magnetic
properties of all films were investigated at room temperature using a vibrating sample
magnetometer (VSM). As a result of all these analyzes, it has been determined that the Fe
doping have influences on the electrical, morphological and magnetic properties of CoO thin
films.

[1] L.D. Kadam, S.H. Pawar and P.S. Patil, Studies on ionic intercalation properties of cobalt oxide thin films
prepared by spray pyrolysis technique, Materials Chemistry and Physics 68: 280-282 (2001)

[2] V. Helen and J.J. Prince, Influence of annealing on the structural, optical and magnetic properties of CoO
thin films,Materials Reserch Innovation, 23:4, (2017)
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Under one sun condition the maximum theoretical conversion efficiency for a single-
junction crystalline silicon solar cell is 29-30%. However, the real solar cells have much lower
efficiencies compared to this theoretical efficiency due to different types of loss mechanisms.
The loss that can be prevented by technological developments in a solar cell is called technical
losses. In this study, technical losses due to resistance are examined. Solar cells' series
resistance is known to be one of the key factors which need to be considered in order to increase
the cell efficiency. Resistive losses consist of shunt and series resistance losses and both of
them reduce the fill factor of the cell. While the shunt resistance is not a design parameter, the
series resistance is a design parameter. It is important to know the components of series
resistance in order to minimize the series resistance in cell design. In this paper, we present an
analysis of the series resistance of screen-printed 156 mm x 156 mm HIT solar cells. Total
series resistance consists of nine resistances including busbar, finger, contact, substrate, TCO
sheet, a-Si (i+p)/TCO, a-Si (i+n)/ TCO, back contact and back metal.

In this study, series resistances are theoretically modeled, and each series resistance
component is calculated using a few different methods. Details of the used methods are also
presented. The sum of the series resistances that were calculated theoretically and the total
series resistance value measured by the IV tester were very close. This confirmation is
important to show the accuracy of the method used. As a result of the calculations, the most
effective series resistance components have been identified and studies were carried out to
reduce them.
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Graphene is a two-dimensional material and shows sp? hybridization [1] .Graphene can be
used in many fields thanks to its superior properties such as high electrical and thermal
conductivity, flexibility, high light transmission. There are two different synthesis methods
called bottom-up and top-down according to their synthesis methods. Graphene oxide (GO)
shows approximately same properties like graphene [2]. Graphene synthesis method more
different than graphene oxide that synthesis with top-down method. There are many methods
for graphene oxide synthesis such as Brodie, Staundemainer, Hummers [3]. In this study,
Hummers method was used because of its cost and simple synthesis. The common goal of all
these methods are to provide the gap between the graphite layers with strong acids. In this study,
the separation of the graphite layers was done by using sulfuric acid (H2SOs). In addition, most
of parameters could be affected by the quality of graphite oxide; how much of these chemicals
are used, the temperature of the medium and the material, and the time in which it is made affect
the quality of the material. In this study, temperature and time parameters were optimized. It
has been observed that a higher quality material is produced when the temperature is 20 ° C.

[1] Stankovich, S., Dikin, D. A., Piner, R. D., Kohlhaas, K. A., Kleinhammes, A., Jia, Y., Wu,
Y., Nguyen, S.T. and Ruoff, R. S., Synthesis of graphene-based nanosheets via chemical
reduction of exfoliated graphite oxide, Carbon 45(7), 2007.

[2] A. A. Topgu, A green pathway for the production of chemically exfoliated graphene sheets
with the assistance of microwave irradiation, Master of Science, Material Science and
Engineering, Ko¢ University, 2012.

[3] M. Arseven, Polikristalin bakir folyo iizerinde grafen sentezi, Ankara: Yiiksek Lisans Tezi,
Fen Bilimleri Enstitiisii, Hacettepe Universitesi, 2011.
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The influence of nano SnO dopant particles on to the low-temperature phase has been studied
by the composition of Ba2Ca3Cu6-xSnxOy (x=0.0;0.5;1.0;1.5;2.0) samples, which was
produced by melt growth method. BaCaCuO superconductors have two phases; one of them
occurs in the high superconducting transition temperature at 126 K, but this phase is unstable
and needs to a higher pressure. In this work, we focused on to investigate the second phase,
which is the low transition temperature phase nearly at 90-95 K. ESR measurements were made
according to additive rate, temperature change by Jeol Jesfa 300. The measurements for the
dependency of the additive were made at room temperature. But the dependency of temperature
was taken from room temperature to -150 °C. When the temperature dependence is examined,
the Hpp line-width has remained constant, as at 25.55 mT in the Sn5 sample. Signal amplitude
was determined to decrease with increasing temperature.
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We investigated that Zn doping effect on to levitation force in Sn-based superconductor,
which were produced by the melt growth method. The magnetic properties were determined

by levitation force. The results showed that there is an exponential relationship between force
and distance in accordance with the literature.
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Production of new generation nanofiber based medical membranes as an alternative to
traditional medical products is possible with the presence of biopolymers and the development
of new production techniques. A variety of techniques can be used to produce nanofibers. Melt
spinning, phase seperation, template synthesis, self-assembly, drawing, arc-discharge and
electrospinning are among the methods used for the production of nanofibers. Electrospinning
technique provides wide usage area in biomedical applications due to its excellent advantages
such as tunable functionality, thin fibers with large surface areas, ease of processing and good
physical properties. Electrospinning is a method to produce nanofibers in a high-voltage
electrostatic field. The use of polymeric nanofibers for biomedical applications has some
internal advantages such as deposition in fibrous forms or constructions and mimicking or
replicating bio-systems. Electrospun Polylactic acid (PLA) -based nanofibers show great
potential in biomedical applications due to their unique advantages such as high porosity, high
surface area to volume ratio, sustainability, biocompatibility and biodegradability. Moreover,
some physical properties of nanofibers, such as surface morphology, fiber diameter,
porosityetc., can be controlled, changed or mimicked easily by controlling electrospinning
process parameters. Actinidia deliciosa is an enzyme found in kiwi plants and has positive
effects on wound healing. The goal of this study was to prepare actinidia deliciosa loaded PLA
nanofiber based medical membranes. After membranes produced, nanofibers were
characterized by scanning electron microscopy (SEM). Experimental results from the SEM data
showed that the fiber formation of the eletrospun polymer was achieved.
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In this study, we have calculated voltage dependent series resistance Rs(V) of Au/n-GaAs
Schottky diode from the experimental forward bias I-V characteristics. We have used a semi-
conventional linear approach based on the assumption that the current at the junction can be
well defined by the Thermionic Emission (TE) theory of the junction varies smoothly with the
applied voltage. Essentially, the approach is based on the solution of a differential equation
obtained by assuming that the ideality factor n depends on the applied voltage but its variation
with the voltage( i.e. dn/dV ) can be ignored.

The series resistance of Au/n-GaAs Schottky diode structures were calculated from the
forward bias 1-V data in 80K-320K temperature range with 60 K steps. The series resistance of
the structure depends strongly on the temperature and very high series resistance values were
obtained at low temperatures. The results obtained in this work are also compared with the
results obtained from other methods widely used in the literature.
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Thin film solar cell is the second-generation technology in the PV industry. CdTe and Cu(In,
Ga)Se> (CIGS) based thin film solar cells are the pioneer materials in thin film solar cell
technology in terms of the power conversion efficiency. However, CuzSnZnS4 (CZTS) thin film
has emerged alternative material to CdTe and CIGS materials dues to toxicity of Cd and scarcity
of In and Ga. CZTS this film has earth-abundant and environmentally-friendly raw materials.
It has optical band gap value of 1.4-1.5 eV, high absorption coefficient (> 10* cm™), and p-type
conductivity [1]. Although theoretical limit for CZTS-based solar cell is above 30% [2], the
current record efficiency is still 12.6% [3] due to improper growth parameters such as
composition, sulfurization parameters, defects etc. In this study, impact of the different
sulfurization atmosphere on the compositional, optical, and electrical properties of CZTS thin
film was examined. CZTS thin films were prepared by sulfurization of the metallic stacks
deposited sequentially by sputtering at 550 °C in a tubular furnace. A new stacking order
(Cu/Sn/ZnS/Cu) was utilized at the first time by own research group. The compositional,
optical, and electrical properties of prepared samples were characterized using various different
techniques such as EDX, Transmission, and Van der Pauw Methods.

This work has been financially supported by Research and Technological Council of Turkey
(TUBITAK) under grant no 118F530.

[1] M.A. Olgar, M. Tomakin, T. Kucukomeroglu, E. Bacaksiz, Growth of Cu2ZnSnS, (CZTS) thin films using
short sulfurization periods, Materials Research Express, 6 (2019).

[2] W. Shockley, H.). Queisser, Detailed Balance Limit of Efficiency of p-n Junction Solar Cells, J Appl
Phys, 32 510-519 (1961).

[3] W. Wang, M.T. Winkler, O. Gunawan, T. Gokmen, T.K. Todorov, Y. Zhu, D.B. Mitzi, Device
Characteristics of CZTSSe Thin-Film Solar Cells with 12.6% Efficiency, Adv Energy Mater, 4 1301465
(2014).
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Group I-111-VI; ternary and quaternary compound semiconductors Cu(In,Ga)(S,Se,Te):
have gained great interest in thin film photovoltaic (PV) applications. These materials are
commonly found in chalcopyrite structure and they have high optical absorption coefficient
and optical direct band gaps. CIGSSe absorber layer is prominent material amongst the others
since its conversion efficiency has already surpassed 22% conversion efficiency [1]. Some
properties such crystalline quality, phase distribution, compositional profile depends on the
growth parameters such as stacking order of precursor layers, heating rate, annealing
temperature and time etc. CIGSSe thin films can be fabricated using either vacuum techniques
such as evaporation [1] and sputtering [2], or non-vacuum techniques such as electrodeposition
[3]. In the present study, CIGT films were grown using a two-stage technique. Precursor layers
prepared by electroplating (Cu—In—Ga) and evaporation (Te-NaF) over them in the first stage
of the process and then Mo/Cu-In-Ga-Te stacked layers were reacted through rapid thermal
annealing (RTP) in the second stage. Reaction was carried out in a tube furnace using a heating
rate of 0.5, 1, 5 and 10 °C/sec. The effect of heating rate on the microstructural properties of
the resulting CIGT compound layers and film quality were studied by X-ray Diffraction (XRD),
Scanning Electron Microscope (SEM) and Raman Spectroscopy systems in detail.

[1] Kato T., Wu J.L., Hirai Y., Sugimoto H., Bermudez V., Record efficiency for thin-film
polycrystalline solar cells up to 22.9% achieved by Cs-treated Cu(In,Ga)(Se,S)2, IEEE
Journal of Photovoltaics, 9 (1), 325-330 (2018).

[2] Kushiya K., CIS-based thin-film PV technology in solar frontier KK, Solar Energy Materials
and Solar Cells, 122, 309-313 (2014).

[3] Basol, B. M., Pinarbasi, M., Aksu, S., Freitag, J., Gonzalez, P., Johnson, T., and Norsworthy,
G., Status of electroplating based CIGS technology development. In 2009 34th IEEE
Photovoltaic Specialists Conference (PVSC), 002310-002315 (2009, June).
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Impregnated metal complexes play an important role in heterogeneous catalysis. In this study, new
Pd(Il) complexes supported to Al,Oz; prepared with impregnated method. The materials were
characterized by FT-IR, TG, SEM-EDX and XRD spectroscopy. Additionally, prepared materials were
tested the reduction/ degradation of common water pollutants (2-nitroaniline, 4-nitroaniline, 4-

nitrophenol and eosin yellow) in the presence of NaBH..
©* “ i
c1
Cl + AlLOs > Cl-4@Al,0; (M1)

lum  COMU 14/12/2018
SEM WD 10mm  14:20:28

Absorbance

250 300 350 400 450 500 550
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Figure 1. Synthesis of catalysts (C1 and M1) (a); A representative SEM image of M1 (b); A
representative UV spectra of reduction reaction of 2-nitroaniline in the presence of M1 as

catalyst.
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There are increasing interest in ruthenium complexes because they have superior properties in many
applications such as catalysis, optical-, and bio- materials. In this study, a diode was prepared using a
novel synthesis of Ru (1) complex with heteroleptic pyridine-based ligands. This complex is coated
with a thin film on n-type Si. Diodes were obtained in aluminum evaporator with aluminum and current
voltage properties were investigated in darkness.
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Fig. a) The molecular structure organometallic Ru (I1) complex. b) The I-V characteristic of diode in
the dark
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Recently, thin-film optoelectronic devices great interest is increasing. In photodiodes, this is one of the
devices. Research is being done to improve the performance of photodiodes. The electrical and optical
properties of Ru (1) complexes are used in electronic applications. In this study, photodiode properties
of novel Ru(ll) complex with different illumination intensity were examined.

Fig. 1. a) Synthesized Ru(Il) complex
diode under dark and various illuminations
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b) 1-V characteristics of the Al/Ru complex/n-Si/Al
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Graphene has most of attractive properties such as high conductivity high transmission, high
thermal conductivity [1]. There are a few methods for graphene synthesis and one of the most
popular method is chemical vapor deposition (CVD) [2]. CVD provides large scale graphene
synthesis homogeneously. Graphene can be used as transparent conductive electrode (TCE) in
solar cells in particular to replace commonly used indium tin oxide (ITO). ITO has some
handicaps such as fragile and expensive. These properties make solar cell expensive and less
durable [3]. Graphene has superior properties and especially single layer graphene film can
transmit 97% of the visible light. Single layer graphene was applied to solar cell with ITO for
investigation of solar cell efficiency. combining ITO and graphene films works well as TCE in
the Si-based heterojunction solar cell. Presence of graphene on the cell improve the cell
efficiency.

This work was supported by the Scientific and Technological Research Council of Turkey
(TUBITAK), Grant No: 117M401.
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[2] S. Bae, H. Kim, Y. Lee, X. Xu, J.-S. Park, Y. Zheng, J. Balakrishnan, T. Lei, H.R. Kim, Y.I.
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nanotechnology, 5 (2010) 574.
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Magneto-Optic Properties of Au/YIG, YIG/Au and Au/Y1G/Au Multilayer
Thin Film Stacks

K. U. Tumen!, N. Demiryurek?, M. Akyol*", O. lloglu®, F. Karadag? and A. Ekicibil?

'Department of Materials Engineering, Adana Alparslan Tiirkes Science and Technology University, Turkey
2Department of Physics, Cukurova University, Turkey

*Corresponding E-mail: makyol@atu.edu.tr

In recent decades, studies on magneto-optic materials have gained considerable
importance. In particular, Yttrium Iron Garnet (Y1G) has a wide range of applications due to its
high electrical resistance, excellent geomagnetic performance, lowest ferromagnetic line
thickness and low magnetization damping value, high radiation stability, low dielectric loss and
microwave absorption compared to all other ferrite materials at the lower end of the microwave
spectrum®®. However, optical property of this material needs to be improved for device
performance that produced from YIG. In this study, the YIG thin film and various form of Au
and YIG thin film stacks have been grown on quartz substrate using both spin-coating and
sputtering methods. The films are crystallized in cubic phase after heat treatments process that
is optimized to avoid cracks on the surface. Whereas the optical transmission value is around
80% for YIG samples above 400 nm, it decreases dramatically with Au in the film stacks. The
highest absorption coefficient value is found as ~20x10* cm™ in Q/Au/YIG structure. This
strong absorption might come from the localized surface plasmon polaritons of Au noble metals
in YIG structure because it enhances the electronic transition from crystal field splitting. As a
results of these measurements, it is seen that the Au layer reduces the magnetization of the
films, while increases the absorption rate significantly. Due to considerably low production cost
of YIG in this work, it might open to commonly use of them in the magneto-optical devices.

Acknowledgement: This work is supported by Cukurova University Scientific Research Council under
project no: FAY-2018-10491.
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In this work, the cinnamic acid derivative was obtained by the condensation reaction of
aromatic aldehyde 1-naphthaldehyde with malonic acid in the presence of pyridine and
piperidine according to the Doebner-Knoevenagel modification [1]. The carboxylic acid part of
the resulting cinnamic acid was activated with benzotriazole 1-Napth-CA-Bt to interact with
the free amino acids in the final step to give the target compounds 1-Napth-CA-Gly-OH and
1-Napth-CA-Ala-OH [2]. The compounds were fully characterized by using *H and *C APT
nmr, FT-IR spectroscopy. Then dielectric measurements of compounds were analyzed based
on increasing frequency. Result of the measurements suggest that the target compound shows
more semi-conductivity than intermediate compound due to the free carboxylic acid group at
the end of it.
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In this work, the novel metallo-phthalocyanine was synthesized with Co(ll)acetates. The
final compound was obtained in four steps. The compounds were fully characterized by using
'H and ®C APT nmr, FT-IR, UV-Vis spectroscopy. Then I-V characteristics under solar light
and current-time characteristics of compounds were investigated. The obtained results were
evaluated in terms of structure-reactivity relationship and its photodiode properties were tested.
The obtained photo-transient current and capacitance results indicated that the devices exhibit
both a photodiode and photo-capacitor properties. Therefore, it can be and concluded that the
chalcone substituted Metallo-phthalocyanine-based photodevices can be used as a photodiode
in solar tracking systems.

M: Co
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