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PREFACE

3t International Symposium on
- Characterization (ISC’23) has been hosted by
academics and researchers belonging to
different scientific areas of the University of
Afyon Kocatepe, University of Giresun, NED
University of Engineering and Technology
(The Materials Engineering Department),
Khaje Nasir Toosi University of Technology,
Sabanc1 University Nanotechnology Research
and Application Center (SUNUM) and
TUBITAK Marmara Research Center at
Istanbul/Tiirkiye from 6 to 8 September 2023.

We invited valuable scientists from different
countries of the world to our symposium. Our
13 invited speakers shared the latest
technology and their experiences with our
participants. I would like to thank them for their participation in our third symposium.
A magnitude 7.7 earthquake occurred in Pazarcik, Kahramanmarag Tiirkiye at 04.17
hours on February 6, 2023 followed by an earthquake of 7.6 in Elbistan, Kahramanmaras
occurred the following day in the same region. This was the largest disaster of the
century. We have determined this year's 2023 theme of our summit as "Kahramanmaras
Earthquake”.

The symposium included 4 parallel face to face section and 3 parallel online sessions in
which there were invaluable presentations by both national and international presenters.
We would like to thank our moderators, authors, academics, researchers, students,
professionals and all participants, and also to each of our organizing committee
members.

Nearly 150 oral, online oral and poster presentations from different countries were
successfully presented. This is a great success for a third symposium. Another
achievement of ours is to enable our academic participants to benefit from the academic
incentive regulation by providing 53% of foreigners.

The book covers the abstracts and full papers in English or Turkish as the authors
submitted to the summit. All submissions have been evaluated through a review process.
Hoping the online book will be enjoyable and useful to all who are interested in research
and studies and applications in the field of Engineering and Technology.

Best regards

Prof. Dr. Atilla Evcin

On behalf of the Organizing Committee
Symposium Chair
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The effect of the marine environment on the mechanical behavior of the concretes of the
Keddara Dam (Algeria)
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Abstract

The study presented deals with the mechanical consequences and the degradations caused by
the external attack of sulphates from the marine environment on the prefabricated concretes of
the spillway and the dyke of the Keddara dam in Boumérdes (Algeria). Three different external
sulphate attack protocols were applied for three types of concrete based on crushed aggregates
(dry concrete at 45°C, ordinary concrete (28 days) and water-hardened concrete at 28 days, the
samples are immersed in a 5% H>SO4 solution at 20°C.

The results show that the impact of the age of the material on its degradation in contact with
the sulfuric acid solution was highlighted, visual observations then a rapid and brutal
degradation on the surface then in depth towards the core then a loss of mass and cracking and
finally the ruin of the material.

Keywords: Precast concrete, External sulphate attack, Degradation.
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Structural analysis of Cu(OH);-rGO-CuO nanocomposite
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25000 Constantine, Algeria

Abstract

In this work, three mass ratios were used: (1:2) (1:3) (1:4); (Graphite: potassium permanganate),
during the primary step of synthesis, graphene oxide was reduced and decorated with copper
hydroxide and copper oxide under thermal treatment by refluxation at 100°C during 2h. The
XRD results confirm reduction and decoration of GO and formation of Cu(OH)2-rGO-CuO
nanocomposite, this result was confirmed by the appearance of diffraction peaks related to
Cu(OH)2 and CuO. XPS shows peaks of Cls, Ols and Cu2p orbitals, their deconvolution gives
more information about chemical composition of our nano-composite. XPS results confirm
once again XRD results by proving reduction and decoration of GO with Cu(OH) and CuO.

Keywords : Cu(OH);-rGO-CuO nanocomposite, XRD, XPS
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Study of the effect of Alqs molecules on the structural and optical properties of dip-
coated titanium dioxide (TiO) films processed by sol-gel method

Hichem SEDRATI', Khadidja GRISSI'?, Mohamed Cherif BENACHOUR? and Heider

DEHDOUH?

"Department of Physics, Faculty of Sciences, University of 20 Aofit 1955, Skikda - Algeria, hsedrati@gmail.com
2Laboratoire de Recherche sur la Physico-Chimie de Surface et Interface (LRPCSI), University of 20 Aofit 1955
Skikda - Algeria, kadikadigrs21@gmail.com
3Additive Fabrication Research Unit URFA-CRTI, Industrial Zone 15A, Setif — Algeria
benachour25cherif@gmail.com, dehdouh.heider@hotmail.fr

Abstract

In this work, we prepared thin layers of undoped titanium dioxide (TiO2) and doped with (Alq3)
molecules in different content 0.1 at.% and 0.5 at.% using sol-gel method by applying dip-
coating technique. Four layers is the number of every film. The last was withdrawing with the
speed of 0.86 cm/min and then annealed at 450°C during 1h. The variation of doping content
affects the structural and the optical properties of prepared films. X-ray diffraction (XRD)
shown that the obtained samples crystallize into anatase phase only. The roughness mean
surface (RMS), recorded by the atomic force microscopy (AFM) analysis, augments from 0.994
to 2.573 nm corresponding to undoped TiO2 and 0.1 at% Alqs doped TiO-, respectively. This
result is in good agreement with the growth of the grain size (D) since it increases from 13.08
to 16.88 nm. Further, the elevation of Alqgs doping content from 0.1 at.% to 0.5 at.% decreases
the roughness mean surface (RMS) from 2.573 to 1.232 nm and diminishes the grain size (D)
from 16.88 to 9.93 nm. This agreement emphasizes the relationship between XRD and AFM
analysis techniques. Corresponding to undoped TiOz and 0.1 at.% Alqs:TiO2, UV-Vis and M-
lines spectroscopy techniques indicate the decrease of the refractive index (n) from 2.55 to 2.43
and the increase of the film thickness (d) from 251.46 to 341.92 nm. As far as the content of
(Alqgs) increases from 0.1 at.% to 0.5 at.%, refractive index (n) increases from 2.43 to 2.64 and
the thickness (d) decreases from 341.92 to 235.58 nm. Consequently, we conclude that 0.5 at.%
Alqs doped TiO2 improves the structural and optical properties of titanium dioxide (TiO2). It is
worthy to mention that 0.5 at.% Alq3:TiO2 enhances the electric polarization mode (TE).

Keywords : Sol-gel , Anatase , Alqs , TiO2 , m-lines.
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Characterization of aluminum alloys with advanced transmission electron microscopy
techniques
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TUBITAK MAM, Materials Technologies, Kocaeli, Tiirkiye, ozgur.duygulu@tubitak.gov.tr

Abstract

In this study, detailed transmission electron microscopy (TEM) techniques such as selected area
electron diffraction (SAED), energy dispersive spectrometry (EDS), high resolution
transmission electron microscopy (HRTEM) and precession electron diffraction (PED) were
used to investigate the microstructure, second phases and precipitates in aluminum alloys. Size,
type and morphologies of second phases and precipitates were investigated with the help of
advanced transmission electron microscopy techniques. X-ray diffraction (XRD), optical
microscopy (OM) and scanning electron microscopy (SEM) studies were also performed on
aluminum alloy samples.

Keywords : Aluminum Alloys, HRTEM, EDS, SAED.
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Abstract:

This masters Works is divided into two parts : The first part is a contribution to the study of
mesoporous materials presenting a potential mainly in the field of catalysis.Ag/SBA15
mesoporous materials were synthesized under acidic condition using the copolymer triblock
(pluronic123) as template and tetraethoxysilane (TEOS) as the source of silica.heteroatoms
such as silver have been incorporated by the post-synthesis pathway within the porosity of
mesoporous materials to modify the latter of hexagonal structure and specific surface area.
powder XRD ,N2 adsorption ,FTIR Fourier transform Infrared techniques were used for
characterization of catalysts and study of relationships with catalytic activity The second part
concerns the application of catalysts in the esterification of fatty acids we studied the influence
of reaction parameters on the activity and selectivity of prepared catalysts and their applications
in the production of biodiesel , for their many environmental and economic benefits. Biodiesel
is a product obtained by esterification in wich the fatty acid is raected with an alcohol in the
presence of a mesoporous catalyst. The esterification process is influenced by the reaction mode
the molare ratio of the alcohol to the fatty acide , the type of alcohol, the nature and amount of
the catalysts ,the reaction time,the content of the reaction metal,and temperature.

Keyword : Ag/SBA15 ;post-synthesis ,fatty acid , biofuel biodiesel.

32



3rd International Symposium on Characterization 6-8 September 2023
Sabanci Nanotechnology Research and Application Center, Istanbul, Tlrkiye

Numerical simulation of the detection of the contact stress between roller and tire of a
cement rotary kiln
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Abstract

Kilns are machines widely used in the industry, especially that of cement. They are often subject
to high mechanical and thermal stresses. The rotation of these ovens is made by a control which
is a geared motor assembled with a pinion, meshed with the toothed wheel which is welded to
the circular shell of the oven. Given the length of the oven which exceeds 80 meters, this control
needs other elements to allow the rotation of the oven, which are the bearing stations and which
play a second role, as a support. Our kiln has three stations, each consisting of a carrier shell, a
bandage and two rollers.

Our work presents an analysis of the distribution of the stresses of the contact of the outer
surfaces of the tire and roller of the rotary cement kiln. During this work using two methods of
study; the first is an analytical study of mathematical formulations, using the fortran
programming language. The second is a finite element numerical simulation with the ABAQUS
software. The total stress is obtained by a combination of bending and contact stresses. To
obtain a bending stress, the furnace is considered an indeterminate thick tube subjected to static
and symmetrical loads using Castigliano's theorem. All results are in excellent agreement with
the validation model. In addition, a more realistic model of the tire subjected to all loads
simultaneously is also simulated, with the effect of varying the thickness of the tire and the
effect of varying the angle of the roller-tyre position.

Keywords : Four rotatif, Contrainte de flexion, Contact, bandage, galet, méthode analytique,
simulation numérique.
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Yumurta kabugu/kitosan /aliimina esash biyokompozitlerin iiretilebilirligi ve
karakterizasyonu
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Ozet

Biyokompozit, biyomalzemelerin alt gruplar1 arasinda yer alip, kompozit yapisinda en az bir
dogal kokenli malzeme kullanilmasi durumunda elde edilen malzemedir. Deneysel c¢aligsma
kapsaminda yumurta kabugu, kitosan (chitosan) ve aliimina kullanilmistir. Bilindigi iizere
Yumurta kabugu yaklasik olarak %85-95 kalsiyum karbonat, %1,4 magnezyum karbonat,
%0,76 fosfat, %4 organik maddeden olusmaktadir. Yumurta kabugunun g¢evre iizerinde
olusturdugu olumsuz etkiyi azaltmak i¢in ¢esitli uygulamalar gelistirilmistir. Bu uygulamalarda
yumurta kabugu, katki maddesi veya hammadde olarak kullanilmistir.

Kitin (CsH1305N), dogal olarak birgok yerde bulunan, bir glikoz tiirevi olan N-
asetilglikozaminin uzun zincirli polimeridir. Kitinin en 6énemli tiirevlerinden biri olan kitosan
ise kitinin alkali ortamda kismen ya da tamamen deasetilasyonu (organik bir bilesikten asetil
fonksiyonel grubunun ¢ikarilmasi) ile elde edilen polikatyonik &zellikte bir biyopolimerdir.
Deneysel calismada; 10 farkli biyokompozit recetesi tasarlanarak karigimlar hazirlanmistir.
Regeteler kapsaminda; aliimina (Al2O3), kitosan, yumurta kabugu, seliiloz, B-trikalsiyum fosfat
(TCP) kullanilmistir. Hazirlanan karisimlar degirmende 15 saat boyunca karistirilmas,
degirmende karistirildiktan sonra elde edilen karisimlar hidrolik preste 30 bar basing altinda
preslenerek pelet haline getirilmistir. Tiim regeteler icinde ham mukavemet agisindan yumurta
kabugu, kitosan ve alumina i¢eren ES-03 kodlu regeteye ait numuneler en iyi sonucu vermistir.
Akabinde ES-03 kodlu regetesine ait numunelere 5 farkli sicaklikta (1350°C-1400°C- 1425°C-
1450°C-1475°C) sinterleme prosesi uygulanmis olup, bu numunelere XRD, SEM analizi,
yogunluk, porozite ve su emme testleri yapilarak biyokompozit numuneler karakterize
edilmisgtir.

Anahtar Kelimeler: Yumurta Kabugu (Tozu), Biyokompozit, Biyomalzeme, Sinterleme,
Karakterizasyon
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Effect of quenching wheel speed in planar flow casting process on the structure and
magnetic properties of Fes:SisB13 wide-width ribbons
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Abstract

Improving energy efficiency is one of the most cost-effective measures countries can take. Fe-
based amorphous/nanocrystalline based core transformers with high-Bs and low coercivity and
core loss are an alternative to conventional transformers (electrical steels) to improve energy
savings and reduce the CO> emissions. In this work, an attempt is made to study the effect of
various quenching wheel speeds (20-30 m/s) on the surface quality, structure (degree of
amorphicity) and soft magnetic properties of wide-width Fes2SisB13 ribbons produced by planar
flow casting (PFC) method. X-ray diffraction (XRD), filed emission scanning electron
microscope (FESEM), differential scanning calorimeter (DSC), vibrating sample
magnetometer (VSM) and B-H loop tracer (1-100 Hz) were conducted on the as-spun samples
to investigates their structure, thermal behavior and soft magnetic properties. Based on the
results obtained, it was shown that the trends of thickness variations of the as-spun ribbons with
the increase of wheel speed are in good agreement with Bernoulli equation for the PFC process.
Besides, scanning electron microscope micrographs of the ribbons revealed that the surface
quality y of the prepared ribbon improved by increasing the wheel speed. Further, it was seen
that wheel speed plays an important role in the control of the level of amorphicity and of
magnetic properties of the as-spun samples. It was indicated that the higher was quenching
wheel speed, the higher was the degree of amorphicity giving rise to a lower coercivity and core
loss for the ribbons prepared.

Keywords: amorphous alloys, planar flow casting (PFC) process, magnetic properties
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Electrodeposition and characterization of nickel based coatings on zincated aluminum
substrates
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Abstract

Aluminum has a wide variety of use in the industry owing to its outstanding properties,
however; in most cases, it requires a protective coating to enhance corrosion resistance. Besides
that, direct coating methods are not practical for Al alloys due to the formation of nonuniform
oxides. Zincating is a solution-based method to cover Al-based substrates with a zinc layer to
prevent oxidation during coating processes. In this study, Al substrates were coated with
different zincating steps to obtain the uniform Zn layer before Ni electrodeposition. A custom-
made solution was optimized for the zincating processes where sing and double zincating were
applied. Ni-based coatings were electrochemically deposited as a function of applied current
density from a Watts-based electrolyte. The characterization of the coatings was performed via
scanning electron microscope, energy dispersive spectroscopy, X-ray diffraction, Vickers
hardness, and Raman spectroscopy. Lastly, Ni-based alloys were examined for corrosion
resistance. It has been found that a single zincating process formed via a custom-made zincating
solution has a more uniform layer compared to a double zincating process. Besides that, the
applied current density affected the morphology and the Ni-based phases. The most
homogenous Ni coated was obtained with 30 mA/cm? applied direct current density on the
single zincated Al substrates.

Keywords : Zincating, Electrodeposition, Nickel Based Coatings, Al Substrate.
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Hybrid PA11/PLA composites reinforced with carbon fiber and graphene nanoplatelets:
mechanical, thermal, electrical, and EMI shielding performances

Bedriye UCPINAR DURMAZ", Ayse AYTAC!?

! Kocaeli University, Department of Chemical Engineering, Kocaeli, Tiirkiye,
2Kocaeli University, Department of Polymer Science and Technology, Kocaeli, Tiirkiye,

Abstract

Carbon fiber (CF) reinforced polymer composites are widely used in various industries thanks
to their superior properties such as low density, good mechanical, and thermal properties, and
ease of processing. CF-reinforced polyamide 11 (PA11)/poly (lactic acid) (PLA) composites
were fabricated and characterized by us. The results demonstrated that the thermal and
mechanical properties of the PA11/PLA blend were improved by the addition of CF. In addition
to the fact that CF-reinforced thermoplastics are widely used and well-known, research is still
underway to expand their applications and add new functional properties. Various methods
have been attempted to improve the final characteristics of the composites. In this context, the
preparation of hybrid composites using multi-scale (micro/nano) fillers has been quite
promising in improving composites properties. Therefore, the focus of this study was to
investigate the effects of micro-scale CF and nano-scale graphene nanoplatelets (GNP) on the
properties of 60/40 wt% of PA11/PLA blend. The hybrid composites were prepared by adding
0.5-1-3-5 wt% GNP to PA11/PLA composites containing 20 wt% CF (20CF) via melt blending
technique. The effects of GNPs increasing amount on the mechanical, thermal, morphological,
electrical, dielectric, and electromagnetic interference shielding (EMI SE) performances of the
PA11/PLA/CF composites were examined. The mechanical and thermal tests showed the
synergistic effect of CF and GNP. A similar synergistic effect was also observed for the AC
conductivity values. Hybrid composites containing 0.5-1-5 wt% GNP have cac values at 0.01
Hz of 0.14, 0.45 and 0.69 S/m, respectively. EMI shielding efficiency (EMI SE) measurements
also showed the synergistic effects of hybrid fillers and the highest EMI SE in X-band was
measured as 35 dB. Reflection was found to be the dominant shielding mechanism for both
20CF and CF/GNP hybrid composites.

Keywords: Graphene nanoplatelets, Carbon fiber, Hybrid polymer composites, EMI shielding
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Abstract

Composites are called "Nanocomposites" when one of the components that make up their
structure is used in sizes below 100nm. The graphene used in this study has a very high
flexibility and lightness and also stands out with its conductivity in the electrical field. Carbon
nanotubes, on the other hand, can be single-walled or multi-walled, as well as show
extraordinary resistance to compression effects parallel to their structure, and their optical
properties are indisputable. These nanomaterials can also be preferred in military aviation and
space studies, thanks to their many superior properties. In the study, the nanopowder mixture
consisting of graphene doped carbon nanotube was added to the resin in many different ratios
and productions were performed. All preparation and casting processes were carried out in the
most accurate and sensitive way. No additives other than resin, hardener and nano-powders
were used in manufacturing part. The 32% graphene doped CNT powder introduced into the
resin and dispersed in there for 30 — 45 minutes via dual mixing process. Afterwards, air bubble
removal was applied in drying-oven environment and the hardening component was added. The
casting of samples was conducted after 5 minutes of mixing. The prepared samples were kept
in the mold for 2 days and outside the mold for 5 days for complete curing. The tensile test
results of composites contained 0.05% wt. and 0.0125% wt. graphene doped CNT were
compared with neat epoxy. The fractographic images of samples were also examined by SEM
and XRD analyzes after tensile test.

Keywords : Nanocomposites, Graphene, Carbon Nanotubes, Space and Aviation, Polymer
Technologies.
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Laboratory evaluation of incorporating waste ceramic materials into cement mortar
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Abstract

Green and sustainable concrete and cement mortar have received significant attention from the
construction industry and researchers since they were proposed. Ceramic waste is one of the
most active areas of research, encompassing several disciplines, including civil engineering and
building materials. Ceramic waste is a source of pollution for the environment, making the
recycling of ceramic waste urgent and important. For this purpose, in this study, cementitious
mortar samples produced with ground sintered and unsintered ceramic waste were analyzed for
their fresh state workability, 28-day compressive strength, unit weight, water absorption, and
capillarity. To achieve this, specific percentages of sand used in the mortar were replaced with
ground ceramic waste.

Keywords: The cementitious mortar, ground sintered and unsintered ceramic waste, the
workability, compressive strength, unit weight, water absorption, and capillarity
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Abstract

Spherical Graphitic Carbon Structure is an important material used for adsorbing Volatile
Organic Compounds (VOCs), which are one of the main causes of air pollution. This study,
aiming to enhance this material, is a continuation of our previous work where effective
parameters such as pressure and time were determined in GPC production.

Initially, cross-linked polymeric microspheres were synthesized using the suspension
polymerization method. The obtained polymeric microspheres were carbonized up to 700 °C
and then activated with steam at 830 °C to produce spherical PAC. When the PAC produced
by this method was measured with a BET device for surface area and average pore diameter, it
was determined that they were 1929.65 m?/g and 35.054 A, respectively. The same PAC
underwent microstructure examinations using SEM and chemical structure characterization
using RAMAN microscope. Based on all these characterization studies, it was determined that
the produced PAC possessed the desired characteristics, namely a spherical structure and a
heterogeneous (micro-meso) pore distribution.

In the second stage, different grafitization experiments were conducted on the PAC samples at
various temperatures (1750, 1500, 1250, and 1000 °C) under inert 20 mbar vacuum and with a
10 L/min Argon flow for 5 hours. As a result, with an increase in temperature, the surface areas
of the obtained GPC samples decreased, while the average pore diameters increased. The
decrease in BET surface areas of the GPC samples was attributed to a reduction in the number
of crystallite edges on the surface due to prolonged exposure to high temperatures. Additionally,
SEM and Raman characterization results for the same products showed that the GPC51750
sample obtained at a high temperature (1750 °C) exhibited a more orderly structure and higher
graphitization compared to other samples, as evidenced by the broader G band.

Keywords: Spherical Polymeric Activated Carbon, Graphitization, Graphitic Carbon, BET,
Raman, SEM, VOC adsorption, Thermal Desorber-GCMS.
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Experiment of boride layer on Ti—6A1-4V alloy
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Abstract

Pack boriding conditions boriding Ti-6Al-4V alloy in the temperature range of 950 to 1050 °C,
the effects of pack boriding conditions on the boride layers were investigated. The experimental
findings demonstrate that the boride layers were made up of a thick inner layer of TiB with
whisker- or needle-like morphologies extending into the substrate, and a continuous thin outside
layer of TiB>. When the boriding temperatures were 950-1050 °C and the treatment time was
greater than 8 h, thick and compact boride layers were produced. The growth kinetics of the
boride layers were characterized by a parabolic curve, and the depth of the boride layer rose
with boriding temperature and time. The growth kinetics of the boride layers, including both
TiB: and TiB layers. Activation energy estimated of 200.11 and 233.33 kJ/mol of boron in the
TiB; and TiB layers, respectively.

Keywords : boride layer, characterization, Ti—6Al—4V alloy.
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Abstract

In this study, the microstructural evolution of the nickel-base superalloy in terms of eutectic
and precipitate formation is investigated starting from solidification (VIM+ESR+VAR)
through homogenization. To get better insight for the microstructure evolution, precipitation of
v, formation of (y+y’) eutectic phases, metal carbides (MC, M23Cs etc.), metal borides and other
intermetallic existing in the microstructure were characterized by optical, electron microscopy
and XRD techniques. Formation of these phases are significant for the post-heat treatment and
forging processes since they dominate the final strengthening features in the service conditions.
Furthermore, the influence of various homogenization heat treatment conditions on the kinetics
of y' dissolution was studied. Process parameters were designated through DSC-DTA analysis
and thermodynamic calculations of Thermo-Calc software. Solid solubility of y/y" eutectics
and their effect on high temperature mechanical properties were closely characterized after high
temperature strain-controlled compression tests. A correlation was observed for the phase
stability and morphological transition of y/y' eutectics — primary y' — secondary y' formation
via optical and electron microscopy techniques.

Keywords: Nickel based superalloy, Triple melting, Microstructure, Homogenization Heat
treatment.
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Abstract

A magnetic targeted drug delivery system was prepared by encapsulating hydrophobic
doxorubicin (DOX) and oleic acid-modified Fe3;Os4 nanoparticles (SPION-OA) into the
hydrophobic core of waterborne polyurethane nanomicelles (CPUM) using the solvent
evaporation method. The drug-loaded magnetomicelles (CPUM-DOX-SPION) had a spherical
shape with an average size of 158 nm. The magnetomicelles showed superparamagnetic
properties with excellent magnetic resonance imaging (MRI) contrast effects and T2 relaxation
in vitro. In the absence and presence of a magnetic field, the cytocompatibility and cellular
uptake of the samples were evaluated by MTT assay and flow cytometry, respectively, and the
cells were visualized under a confocal microscope. Application of the magnetic field increased
cellular cytotoxicity and cellular uptake in association with improved DOX delivery. The in
vivo monitoring of tumor volume showed that tumor growth of the mice group treated with
CPUM-DOX-SPION in the presence of an external magnetic field was significantly retarded,
with no apparent loss of body weight, compared with the same magnetomicelles in the absence
of the magnetic field and with free DOX at the same dose. The in vivo MRI experiment
indicated the potential of these magnetomicelles as a probe in MRI diagnosis for tumor
targeting, and the results showed that magnetically guided delivery of CPUM-SPION
magnetomicelles into tumors could significantly improve the targeting efficacy. The outcome
of this study suggested that the prepared magnetomicelles were applicable as theranostic
systems for effective magnetically guided delivery of chemotherapeutic agents and image-
guided personalized medicine.

Keywords: magnetomicelles, theranostic, waterborne polyurethane, doxorubicin.
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Abstract

In this study, solving the traveling salesman problem (TSP) using Enhanced Multi-Objective
Particle Swarm Optimization (HMOPSO) and non-Dominated Sorting Genetic Algorithm
(NSGA-II) is discussed. Then, multi-modal and multi- objective routing problem in Tehran
metropolis is implemented; for the problem walking, metro, and BRT modes and length, traffic,
and convenience objectives are assumed. The traveling salesman problem is inherently a
discrete problem. MOPSO algorithm is also an algorithm for solving continuous multi-
objective problems. Therefore, to solve the discrete TSP problem, the enhanced of multi-
objective particle swarm optimization algorithm (EMOPSO) has been used. In the proposed
algorithm, instead of using the random velocity vector, the previous position of the particle is
used and the random velocity vector is removed. Also, instead of coefficients related to inertial
movements, gbest and pbest, integer values are used. For the traveling salesman problem, two
objective functions of length and traffic are considered, which need to be minimized. The results
of the algorithms show that the enhanced algorithm finds a better path in less time and fewer
generations than the NSGA-II algorithm. Also, the Pareto solution fronts obtained from the
DMOPSO algorithm have more expansion in the goal space and are closer to the ideal point.
Keywords: Multi-objective particle mass optimization algorithm, NSGA-II algorithm,
Traveling salesman, Optimization and Pareto solution front.
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The role of Ti6Al4V powder characteristics on quality of laser powder bed fusion (I-pbf)
process parts: porosity and microstructure
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Abstract

Critical porosities are one of the essential factors in reducing the mechanical properties of parts
produced by the laser powder bed fusion (L-PBF) process, which may have various sources.
The partial source of these porosity is related to the process parameters such as laser speed and
laser power during production, which can be optimized and reduced. However, despite
controlling the aforementioned factors to eliminate porosity, the powder used in making 3D
printed parts can itself be an unavoidable source of porosity entering the parts. Results of the
current study showed that these porosities can have both spherical and irregular shape
depending on the reason for its creation and grows when entering the final part. The intrinsically
characteristics of the powder (microstructure, density, porosity , ....) have been investigated
using different methods such as X-ray diffraction (XRD) and field emission scanning electron
microscopy (FESEM).

Keywords: Laser powder bed fusion (L-PBF), Ti6Al4V powder, porosity, microstructure.
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Formation of carbon nanomaterial/magnetite nanosheets composite in gray cast iron
blackening by eco-friendly solution
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Abstract

In this research, cast iron blackening was carried out utilizing hydrothermal treatment with eco-
Friendly compounds which led to the formation of carbon nanomaterial/Magnetite Nanosheets
Composite. The characteristics and quality of the layer was evaluated by X-ray diffraction
(XRD), field emission scanning electron microscope (FESEM), oxalic acid spot test and
corrosion tests including open circuit potential (OCP), potentiodynamic polarization and
electrochemical impedance spectroscopy (EIS). The results showed that magnetite nanosheets
as the only phase present on the surface were uniformly dispersed throughout the heterogeneous
surface of cast iron containing two phases of graphite and iron, which ultimately led to an
increase in the corrosion resistance of cast iron.

Keywords: Magnetite nanosheets, Hydrothermal, Eco-Friendly compounds, Cast Iron,
Corrosion resistance.
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Abstract

In the current study, 3D printed parts made of Ti6Al4V material were prepared utilizing SLM
(Selective Laser Melting) process in two horizontal (X) and vertical (Z) directions. By
performing heat treatment at 900 °C, its effect on microstructure, porosity characteristics and
especially on mechanical properties was investigated. Microstructural evolutions were carried
out with detailed investigations by light and electron microscopes (FE-SEM), radiography and
Archimedes test. Investigations of phase transformations were done by XRD test and their
effect on mechanical properties such as tensile behavior and hardness was evaluated.

The results indicate that heat treatment had remarkably favorable effect on microstructural
characteristics and mechanical properties of Ti6Al4V 3D printed parts. In such a way that the
mechanical properties, especially the tensile and yield strength as well as the ductility of heat
treated parts increased significantly compared with that of as received ones. Also, the manner
of these changes in the specimens oriented in the X and Z directions showed significant
differences, which was depicted using microstructural images and radiography.

Keywords: 3D printing, Ti6Al4V, heat treatment, microstructure, mechanical behavior.
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Porosity in 3D printed parts produced in horizontal and vertical directions and its
performance on tensile and fatigue loadings
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Abstract

Porosity as an inevitable parameter in the parts produced by the additive manufacturing process
have significant effects on mechanical properties. In this research, by using Ti6Al4V parts
produced by additive manufacturing process in horizontal (X) and vertical (Z) orientations, the
effect of porosity characteristics (content, morphology and distribution) on mechanical
properties has been investigated using tensile and fatigue tests.

Interestingly, the results indicated dissimilar behavior of porosity in different loadings as well
as different orientations. Despite the dissimilar porosity characteristics in the specimens
oriented in different X and Z directions, the tensile properties of both directions showed similar
behaviours. However, in the case of fatigue tests, completely different results were observed
which is expressed in more details in the manuscript. These findings can be taken into
consideration in the computational and experimental design and optimization of additive
manufacturing parts from Ti6Al4V alloy.

Keywords: 3D printing, Ti6Al4V, porosity, tensile, fatigue.
*

Corresponding Author e-mail: a.abyazi@gmail.com, ac.abyazi@azaruniv.ac.ir

48


mailto:a.abyazi@gmail.com

3rd International Symposium on Characterization 6-8 September 2023
Sabanci Nanotechnology Research and Application Center, Istanbul, Tlrkiye

Bakar cok telli tel cekme makineleri giris rolelerinde asinma kaynakh hasarin 6nlenmesi
ve tel ¢cekim kalitesinin iyilestirilmesi
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Ozet

Bakir coktelli tel gekme makinelerinde, giris malzemesi olarak kullanilan tel, makara ya da
sepetlerden ¢oziilir ve yonlendirme avare makaralar1 vasitasiyla makinaya dogru iletilir.
Kollektorde toplanan teller, makine ¢ekim grubuna gelmeden metal giris rolesinden gegirilir.
Tellerin yiik altinda giris rdlesine baski uygulamasi ve siirtiinme etkisiyle role ylizeyinde
asinmalar meydana gelebilmektedir.

Asman giris rolesi ylizeyleri, tele siirterek tel ylizeyinde mekanik deformasyona neden
olabilmektedir. Kaplamali tellerde kaplamanin bozulmasi ya da tel ylizeyinde tozuma hasarlari
gibi ylizey kusurlar1 karsilasilan mekanik deformasyon hasarlarina o6rnektir. Giris rolesinden
kopan kiiciik metalik partikiillerin tel ylizeyine batmasi sonucunda tel kopmasi problemleri ile
karsilasilabilmektedir.

Calismanin amaci, coktelli tel ¢ekme makinelerinde alternatif malzemeler ve asimmaya
dayanikli kaplamalar kullanilarak imal edilmis giris r6lelerinin denenmesidir. Yiizeyi WC-NiCr
kaplanmis 1.0503 ¢elik, 1.2080 celik, yiizeyi CrO; kaplanmis 1.2080 ¢elik, 1.2436 ¢elik, yilizeyi
Cr3Ca-NiCr kaplanmig 1.2436 ¢elik kullanilarak iiretilen réleler kimyasal kompozisyon, sertlik,
ylizey karakteristigi bakimindan kiyaslanmistir. Ayrica belirlenen rolelerin  coktelli
makinesinde uzun siireli kullanim sonucunda, tizerinden gegen tel miktar1 ve tel metrajina bagh
olarak aginma seviyesi karsilagtirmali olarak incelenmistir.

Anahtar Kelimeler: Bakir ve bakir alasimlari, Coktelli, Tel cekme, Asinma, Role
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Abstract

Transition metal nitrides are highly promising materials for their exceptional thermal, electrical,
optical, and catalytic characteristics. Extensive research has centred on the Zr-N compound due
to its outstanding properties, rendering it suitable for diverse industrial applications. These
encompass its use as robust coatings and diffusion barriers in semiconductor technology, as
well as in optical setups such as heat mirrors and decorative coatings. Notably, the composition
of nitrogen significantly influences the optical properties of zirconium nitride (ZrN). Therefore,
the current study investigates the effects of an increased nitrogen flow rate on the various
characteristics of deposited ZrN films. A comprehensive analysis was carried out to determine
the optimised stoichiometry of ZrN thin film by thoroughly assessing the structure and optical
properties of the fabricated ZrN thin films as a function of stoichiometry. The forthcoming
pursuits will be dedicated to understanding the behavior of ZrN thin films in the realm of
refractometric sensing applications through a customised micro-spectrometry setup.

Keywords: Refractory transition metal nitrides; zirconium nitride; sputtering; thin film;
optical properties
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Abstract

Thermal barrier coatings (TBC) have been developed to reduce the surface temperature of hot
components in gas turbine engines. In order to get superior oxidation and mechanical
properties , “Yttria Stabilized Zirconia (YSZ)” top coat and B-NiAl bond coat is preferred.
Chemical Vapor Deposition (CVD) is utilized for bond coat and Electron Beam Physical Vapor
Deposition (EBPVD) is applied for the top coat. In this study, mechanical properties of each
coating layer is analyzed by nanoindentation technique. Compositional change and phase
formation is characterized through coating region to substrate by SEM-EDS analysis and XRD
techniques, respectively. The results of this study has revealed significant difference in
microstructural and nanomechanical properties on each coating layer.

Keywords : Thermal barrier coating, Aluminide coating, EBPVD-YSZ coating,
Nanoindentation, Microstructure
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An overview of correlation between microstructure and hardness of FeCoCrNi high
entropy alloys
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Abstract

High energy mechanical alloying (HEMA) is one of the well-known production routes to obtain
nanocrystalline structures of metals and alloys with remarkable benefits. Additionally, this
attained enhanced properties may be further increased with the addition of dopants which
triggers the formation of second phases upon temperature exposures. However, compaction of
nanocrystalline powders at high temperatures introduces a prominent problem due to the grain
coarsening tendency of nanocrystalline structures. In this work, FeCoCrNi high entropy alloys
(HEAs) with the addition of dopants were nanostructured by HEMA revealing face centered
cubic crystal structure. Subsequently, the as-milled HEAs were cold compacted followed by a
presureless sintering at different temperatures up to 1100 °C in a protective gas atmosphere.
The attained microstructures and hardness of HEAs were examined by X-ray diffraction
(XRD), focused ion beam microscopy (FIB), and microhardness test. The results revealed the
existence of regions surrounded with abnormally grown grains appeared particularly at elevated
sintering temperatures, along with increased hardness.

Keywords: high entropy alloys, high energy mechanical alloying, hardness, dopant additives,
heat treatment
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Abstract

Practically calculating evapotranspiration has some limitations, such as the inability to estimate
evapotranspiration at large scales, high costs, the inability to calculate evapotranspiration for
different land cover types, etc. Therefore, remote sensing can compensate for these drawbacks.
The Surface Energy Balance Algorithm for Land (SEBAL) algorithm is a well-known method
for calculating evapotranspiration using hot and cold pixels in satellite images. However, it has
its complexities and is considered an older approach. To address these complexities, simplified
methods like Operational Simplified Surface Energy Balance (SSEBop) have been proposed,
which do not require calculating certain energy balance parameters such as sensible heat flux
and consider zero value for ground heat flux. All evapotranspiration calculations were
performed using the SSEBop method in the Google Earth Engine (GEE) environment. 8-day
Landsat 8 images are used to estimate evapotranspiration using the SSEBop method.
Parameters such as Normalized Difference Vegetation Index (NDVI), air temperature (Ta),
surface albedo, and land surface temperature(LST) significantly influenced the calculations,
and the accuracy of the images was also taken into consideration. Actual evapotranspiration
was calculated using this method for a specific period where we have practical
evapotranspiration data. C factor has an essential role in the calculation. The k value is
considered 1.15 by G.Senay 2013 recommendation Actual evapotranspiration data were
measured using a scintillometer in a well-irrigated piece of land within the Zayandeh Rood
basin in the Isfahan region. Our data is measured for the hottest pixel in the specified area of
interest by 8.5448 on August 18th, 2016.

Keywords: Evapotranspiration, Google Earth Engine, SSEBop, Landsat8
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Hydraulic performance of morning glory spillway with two orifices

Mahdieh KIANI® and Mohammad Reza KAVIANPOUR
Faculty of Civil Engineering of K. N. Toosi University of Technology, Iran, m.kiani@email.kntu.ac.ir

Abstract

In recent years, the construction of high reservoir dams for water storage has increased. Dams
are consisting of various components, including spillways as one of the most important
structures which are used to discharge the excess extreme entering floods to the reservoirs.
Failure to do so can result in significant damage to the dam and may lead to destructive effects.
Morning glory is one of the distinctive spillways, which are used in particular geometrical
conditions. Hydraulic flow parameters, including pressure and velocity at different locations of
the spillway, are required to design such structures. Due to the high complexity of geometry
and flow conditions, simple hydraulic relationships for accurate assessments of its behaviors
are not suitable. Recently Morning glories are accompanied by one or more orifices. This paper
investigates the numerical behavior of flow over a Morning Glory spillway with adjusted
orifices. The study is based on a three-dimensional model by Flow 3D. The results indicate that
the spillway along with the orifices leads to an increase in flow rate. Pressure distribution and
flow velocity are also provided and compared with the condition without orifices.

Keywords : Morning Glory spillway, Flow 3D, Numerical Modeling, Flow Discharge.
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Abstract

In the article are determined the free vibration characteristics of a beam lying on a Winkler
elastic foundation. This well-known problem is solved by employing the Sumudu transform
method to convert the fourth-order partial differential equation for the beam's natural vibrations
into an algebraic equation. The solution assumes that the beam's free vibrations are harmonic.
The obtained results are compared with those obtained using the finite element method.

Keywords: Sumudu transform method, Free vibration, Winkler elastic foundation, vibration
characteristics.
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Abstract

Lithium-metal batteries (LiMBs) are promising energy storage devices due to the high capacity
and minimum negative electrochemical potential. Nevertheless, their concrete applications
remain disturbed by unbalanced electrolyte-electrode interfaces, limited electrochemical
window, and high-risk. Herein, a novel strategy to obtain dual ceramic-based electrolytes that
possess great potential in energy storage due to their higher level of energy densities in LiMBs.
Dual-ceramic (LATP-LLTO) gel polymer electrolyte (DCGPE) film developed via the curable
system, aimed to prepare flexible Li" interpenetrating network film to integrate the two ceramic
structures with polyethylene oxide (PEO) to yield the free-standing electrolytes film for better
battery safety and desired interfacial stability. The DCGPEs films presented a satisfactory
electrochemical performance, including, good ionic conductivity, large transference number,
and wide electrochemical stability window (ESW) at room temperature. Most importantly, the
fundamental function of LATP and LLTO is to support building a stable solid-electrolyte-
interphase (SEI) and limits the growth of dendrites. Thus, prepared dual ceramic-based
electrolytes effectively renders to inhibit lithium dendrite growth in a symmetrical cell
Li//PEO+10% LATP+15% LLTO//Li test during charge/discharge at a current density of 2
mA/cm? and 0.25 mA/cm? above 2400 h without short-circuiting occurrence at room
temperature. Besides, the battery assembled of LiFePO4+/PEO+10% LATP+20% LLTO/Li
exhibits superior cyclic stability with high Coulombic efficiency. This study recommends that
the binary network structures of Li-ion conductor help to design a prime solution of promising
electrolyte for high-performance LiMBs applications.

Keywords: LATP, LLTO, PEO, PVP, lithium-metal batteries, Li-dendrites.
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Modifiye edilmis fiber takviyeli betonarme kompozitlerin iiretimi ve mekanik
ozelliklerinin iyilestirilmesi
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Ozet

Artan diinya niifusu ve yasam sartlarinin 6nemli Olgiide degismesi nedeniyle yapilarda
kullanilan malzeme tiirleri 6nemli 6l¢lide degismektedir. Hem yorulma, rijitlik ve mukavemet
gibi mekanik oOzelliklerinin iyilestirilmesi hem de hafiflik ve maliyet gibi o6zelliklerin
gelistirilmesi son donemlerde siklikla arastirilmaktadir. Bu faydalarin saglanmasi amaciyla
yapilarda kullanilmakta olunan betonarme yapilarin igerisine farkli takviye malzemeleriyle
ozelliklerini gelistirmek miimkiindiir, bu baglamda 6zellikle fiber takviyesiyle iiretilen beton
esaslt kompozit malzemeler bu ihtiyaca 6nemli katki saglamaktadir. Fiber takviyeli kompozit
malzemelerin kullanilmasiyla birgcok mekanik 6zelliklerde iyilestirmeler saglanarak yiiksek
maliyetli konstriiksiyonlarin yerine kullanilmas1 saglanacaktir. Ancak fiberlerin bu
kullanimlarinda genellikle matris igerisinde topaklanmak problemiyle karsilasilmakta ve
homojen olmayan bu yapisal sorunun giderilmesi i¢in farkli yontemler kullanilmaktadir. Bu
olumsuzlugun giderilmesinde kullanilan fiber yiizeylerinin farkli islemlerle yiizey yapisinin
gelistirilerek matris malzemesi igerisinde daha diizenli bir yapinin elde edilmesi miimkiindiir.
Bu caligmada farkli tlirde fiberler ¢evre dostu bir yontem olan kimyasal buhar biriktirme
yontemiyle (CVD) diisiik yiizey enerjili polimerik ince filmlerle kaplanmistir. Caligma
kapsaminda polimerik ince filmlerin iiretimindeki kullanilan gerekli CVD parametreleri
belirlenmistir. Hem kaplanmig hem de kaplanmamus fiberler kullanilarak kompozit malzemeler
hazirlanmis ve mekanik 6zellikleri incelenmistir. Yapilan degerlendirmelerde kaplanmamis
referans malzemelere kiyasla basma mukavemetinde iyilestirme saglanmaistir.

Anahtar Kelimeler: Fiber, CVD, betonarme kompozitler, mekanik davraniglar
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Mechanical, thermomechanical and mechanofluorochromic characterization of methyl
orange doped polymer medium
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Abstract

Smart materials are capable of exhibiting one or more properties that can be intentionally altered
in response to external stimuli such as voltage, temperature, humidity, pH, electricity, magnetic
fields, or mechanical forces. Among the various effects used to control the properties of smart
materials, the mechanical effect holds a significant role. Smart materials display a response to
external mechanical stimuli, including stretching, bending, pressing, and grinding, and this
particular characteristic is referred to as mechanochromism. The term 'mechanofluorochromic’
is used to describe the ability of a material to change its emission wavelength or intensity when
subjected to an applied external mechanical force. Mechanofluorochromic behavior is the
outcome of a physical or chemical change that occurs within the molecule due to mechanical
influences. It is hypothesized that the manipulation of this characteristic can enable the
regulation of stress distribution, thereby mitigating potential undesired defects such as
microcracks and inclusions.

In the context of this study, the mechanofluorochromic behavior of polypropylene (PP) film
samples was investigated under tensile forces by incorporating a fluorophore molecule (Methyl
Orange (MO)) and thermomechanical characterization was carried out with dynamic
mechanical analyses (DMA). Additionally, the mechanical behaviors occurring in epoxy
medium of the samples were also revealed by flexural and tensile tests. The optical properties
of these polymer films have also been investigated using UV-vis absorption and fluorescence
measurements in PP and PMMA. The study revealed a decrease in emission intensity, some
chromic shifts in emission wavelength and an increase in storage modulus after the application
of the mechanical force.

Keywords: Smart Materials, Mechanofluorochromism, Reducing Aggragation Effect.
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Enhanced singlet oxygen generation through novel diaxial silicon phthalocyanine
sensitizer: synergistic effect of light and ultrasound
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Abstract

Photodynamic therapy (PDT) is a therapeutic procedure that involves the application and
activation of a photosensitizer by light with an appropriate wavelength [1]. Among these
therapy strategies, sonodynamic therapy (SDT) has been extensively investigated for cancer
treatment in clinical researches during the past several years [2]. The cytotoxicity of ultrasound
coupled with a sensitizing substance is also evaluated in association with photodynamic therapy
(SPDT) [3]. Although many photosensitizers exist, phthalocyanine derivatives are those most
commonly used as cancer treatment[4]. In this study, to contribute to the development of SPDT,
a promising sensitizer was synthesized, characterized, and its photophysico-chemical properties
were analyzed. Afterwards, the singlet oxygen quantum yield of the sensitizer was calculated
by both photochemical and sono-photochemical studies.

Keywords: Photodynamic therapy, Sonodynamic therapy, Silicon Phthalocyanine, Singlet
oxygen.
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Effect of PdO doping on Cobalt-oxide and Cobalt-selenide: An activity for
electrocatalytic performance toward water splitting

Umair AFTAB!", Abdul HANAN'2, Muhammad Yameen SOLANGI!, Muhammad Ishaque

ABRO! and Zaffar Hussain IBUPOTO?

! Department of Metallurgy and Materials Engineering, M.U.E.T, Jamshoro, Pakistan.
2 College of Materials Science and Chemical Engineering, Harbin Engineering University, Harbin, PR China .
3 Dr M. A. Kazi Institute of Chemistry, University of Sindh, Jamshoro, Pakistan.

Abstract

Environmental pollution and clean energy resources are an important part of our civilization.
There has been considerable progress in the development of metal oxides and metal
chalcogenides based electrocatalysts in recent years. Nonetheless, recently reported materials
suffer from limitations in their electrocatalytic activity due to various factors such as a large
onset potential, poor electrical conductivity, and a low density of catalytic centers. In this
research, we present a novel approach involving the use of ultraviolet (UV) light to facilitate
the doping of PdO onto cobalt oxide and cobalt selenide nanostructures. As a result, the
PdONPs@Co0304 nanocomposites exhibit a significantly higher density of active sites,
improved electrical conductivity, and enhanced durability for oxygen evolution reaction (OER)
activity compared to PAONPs@CoSe: nanostructures. The Co and Pd ions at the interface of
this composite system synergistically influence the adsorption energy of reaction intermediates,
thereby enabling the reaction to proceed with lower energy consumption.

Keywords: Cobalt oxide; Cobalt Selenide; PdO doping; Oxygen Evolution Reaction; Water
splitting;
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Nano montmorillonit iceren kapak ambalaj filminin tereyag: depolanmasinda
fizikokimyasal 6zellikleri iizerine etkisi

Fatma Didem CANKIR ", Erman DUMAN?

! Afyon Kocatepe U{liversitesi, Gida Miihendisligi Boliimii, Afyonkarahisar, Tiirkiye, didecankr@gmail.com
2 Afyon Kocatepe Universitesi, Gida Miihendisligi Boliimii, Afyonkarahisar, Tiirkiye, eduman@aku.edu.tr

Ozet

Bu arastirma kapsaminda g¢evre kirliligine neden olan petrol tiirevli ambalaj malzemelerine
alternatif olarak nano igerikli ambalaj filmi {iretilmistir. Nano montmorillonit igeren gida
ambalaj filmi tereyagir depolanmasinda kapak ambalaji olarak kullanilmistir ve depolanma
esnasindaki fizikokimyasal 6zellikleri tizerine etkileri 0-2-4 ve 6 aylik bir zamana bagli olarak
incelenmistir. Uretilen biyofilme oksijen gecirgenligi, yag sizdirmazlig1 analizleri ve depolanan
tereyagina ise serbest yag asitligi, peroksit sayisi, renk, yag asitleri kompozisyonu, viskozite,
kirilma indisi, psikrofilik mikroorganizma ve toplam maya ve kiif analizleri yapilmigtir. Bu
dogrultuda 6 aylik periyotda, nanofilmin yagi sizdirmadigi, oksijen gegis hizinin 4485
cc/m?/giin, tereyaginin, serbest yag asitligi (%) (0,62-1,07), peroksit sayisi (0-1,798 meq/kg),
renk L*(79,99-97,74), a*( -0,07)-( 4,18), b* (26,09-29,77), kirilma indisi degerleri (1,4367-
1,472 np), baskin yag asitleri, doymus yag asitlerinden biitirik asit ve miristik asit, doymamis
yag asitlerinden de oleik asit belirlenmis olup psikrofilik mikroorganizma, toplam maya ve kiif
degerleri tespit edilmistir. Sonu¢ olarak; iiretilen filmin tereyagini fiziko-kimyasal agidan
korudugu, mikrobiyolojik agidan ise hijyen kosullarina dikkat edilerek gelistirilmesi gerektigi
belirlenmistir.

Anahtar Kelimeler: Nano montmorillonit, ambalaj, terayagi, fiziko-kimyasal, depolama.
Abstract

Within the scope of this research, nano-containing packaging film was produced as an
alternative to petroleum-derived packaging materials that cause environmental pollution. Food
packaging film containing nano montmorillonite was used as a cover packaging in butter
storage and its effects on physicochemical properties during storage were investigated over a
period of 0-2-4 and 6 months. Oxygen permeability and oil tightness analyzes were performed
on the produced biofilm and on the stored butter free fatty acidity, peroxide number, color, fatty
acid composition, viscosity, refractive index, psychrophilic microorganism and total yeast and
mold analyzes. Accordingly, in a 6-month period, the nanofilm does not leak oil, the oxygen
transmission rate is 4485 cc/m2/day, the free fatty acidity (%) of butter (0.62-1.07), the peroxide
number (0-1.798 meq/kg), the color L*(79.99-97.74), a*( -0.07)-(4.18), b* (26.09-29.77),
refractive index values (1.4367-1.472 nD) , dominant fatty acids, butyric acid and myristic acid
from saturated fatty acids, and oleic acid from unsaturated fatty acids were determined. In
addition, psychrophilic microorganism, total yeast and mold values were examined. In
conclusion; It was determined that the film produced protects the butter in terms of physico-
chemical aspects, and in terms of microbiology, it should be developed by paying attention to
hygiene conditions.

Keywords: Nano montmorillonit, butter, physico-chemical, storage.
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Synthesis of barium, strontium and barium-strontium hexaferrites by co-precipitation
method
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Abstract

In present study, magnetic nanoparticles of Barium Hexaferrite, Strontium Hexaferrite and
Barium-Strontium Hexaferrite were synthesized by co-precipitation method and thereupon X-
ray diffraction (XRD) and Vibrating-Sample Magnetometer (VSM) were used to characterize
the powders. Synthesis parameters, such as materials, equipment, lab condition, temperature
and solvents were chosen equally, therefore comparison status for products was fully provided.
In order to synthesize Barium Hexaferrite, Iron chloride and Barium chloride with a Fe/Ba
molar ratio of 11 were utilized. To synthesize Strontium Hexaferrite, Iron chloride and
Strontium chloride with the Fe/Sr ratio of 12 were used. At last, for synthesizing Barium-
Strontium Hexaferrite, the identical chlorides were applied in which the Fa/Ba and Fa/Sr ratio
of 24 was selected. Mixture of Water and Ethanol with the ratio of 1 and 3 (respectively) as
solvent and NaOH (which the ratio of OH/CI was 2) as precipitator at room temperature were
used. Samples dried at 80°C for 24 hours, afterwards, toward the diffusion of Ba*" and Sr** into
Iron oxide and formation of Hexaferrite phase, they were calcined at 950°C for 1 hour. In the
following, XRD technique was hired to observe the formed phases and study crystalline
parameters. By means of VSM technique, magnetic properties of the powders were
determined in which the Barium-Strontium Hexaferrite was superior.

Keywords: Strontium, Barium, Synthesis, Co-precipitation, Magnetic nanoparticles
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Abstract

The origin of this study is based on the production of piezoelectric bone cement, and the
investigation of the dielectric and piezoelectric properties of the produced bone cement. Firstly,
barium calcium zirconium titanate (BCZT) piezoelectric powder was produced via a sol-gel
process. Then it was mixed with the bone cement consisting of calcium phosphate cement
(CPC), and magnesium phosphate cement (MPC) at different weight ratios (0%, 20%, 30%,
40%). CPC-MPC bone cement was prepared by mixing an equivalent weight ratio of CPC and
MPC. The structural phase analyses were carried out by X-ray diffraction (XRD). The
morphological structure of the samples was investigated by scanning electron microscopy
(SEM). The piezoelectric bone cement powders are compacted in the form of a pellet and then
sintered for electrical characterizations. The samples were exposed to corona poling before
piezoelectric coefficient (d33) measurement by using a piezoelectric-dssmeter. The dielectric
behavior of the samples was measured by LCRmeter. According to the results, the piezoelectric
and dielectric properties of the samples were enhanced with an increasing BCT-BZT ratio. As
charges generated by the piezoelectric property of bone contribute to the activity of bone
resorption and bone-forming cells, it can be said that the produced piezoelectric bone cement
is a promising material for bone tissue engineering applications.
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Numerical approach of the influence of the pressure in a cavity intended for the tribo-
electrostatic separation of fine particles
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Abstract

In the field of recycling, several tribo-electrostatic separators use the injection of air, in order
to ensure a tribo-electrification which in turn allows the loading of the particles for a possible
dry separation, which depends on the application of a strong electric field. This work concerns
a dynamic numerical study of the behavior of a fluid composed of air and particles in a cavity
which represents a separation chamber of an aero-tribo-electrostatic separator. It is a question
of studying the influence and the impact of the parameters of the air injection speed and the
speed of rotation of the two electrodes called "rotors" on the pressure inside a cavity in
plexiglass. The numerical simulation was carefully processed by the ANSYS CFX (CFD)
software, using the k-¢ model. However, we can see that the pressure inside the cavity which
represents the aero-tribo-electric separation chamber is not influenced by the rotation of the
"rotors" electrodes but, rather, it is affected by the speed of d entrainment of the fluid (air plus
particles).

Keywords: Flows, numerical simulation, CFD. Aero-tribo-electrostatic separators
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Metal organik kafes yapilarinin quartz crystal microbalance sensor iizerinde
uygulamalari
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Ozet

[lk olarak 1990’larda gelistirilen Metal Organik Yapilar/Kafesler (MOF), molekiillerin
kendiliginden bir araya gelip bag olusturmasiyla hem organik hem de inorganik molekiillerden
olusan kristal hibrit malzemelerdir. MOF’lar gozenekli, yiiksek ylizey alanina sahip, gézenek
boyutu ve topolojisi ayarlanabilir bir grup olarak bir¢ok alanda istenen kullanima uygun tasarim
caligmalari olan bir yapidir. Bu nedenle MOF’larin birgok alanda uygulamasi bulunmaktadir.
Bunlar; gaz ayrimi, kataliz, karbondioksit yakalama, su adsorpsiyon ve desorpsiyonu olarak
siralanabilmektedir. MOF’lar kimyasal sensorlerin performanslarinin artirilmasinda anahtar rol
oynayan algilayici araylizey malzemeler, sensor duyarliligt ve segiciligi iizerinde énemli bir
etkiye sahiptir. MOF'lar, gazlar ve buharlarla yiiksek etkilesim yetenekleri, gaz molekiilleri i¢in
kolay erisilebilir katmanlar olusturma, yiliksek kararlilik ve saglamlik gibi birgok o6zellige
sahiptir. Glinlimiizde Quartz Crystal Microbalance (QCM) sensdrler kimyasal tan1 alanlarinda
kullanilmaktadirlar. Kimyasal sensorler Ugucu Organik Bilesikler (UOB) basta olmak iizere
cesitli toksik bilesikleri algilamada sensor olarak kullanilmaktadir. Boylelikle secilmis farkl
MOF vyapili bilesiklerin QCM {izerinde UOB ‘lere karsi sensor ozellikleri incelenmistir. Bu
calisma, MOF'larin QCM esasli sensdr yiizeylerine uygun kaplama yonteminin gelistirilmesini,
kaplama karakterizasyonunu, sec¢ilmis UOB'lere (12 adet analit)kars1 sensor testlerini, sensor
performans karakterizasyonunu ve son olarak performans degerlendirmesini kapsamaktadir.
Olgiimler kapsaminda kimyasal sensérlerin data analizi, sensor tepkisi, duyarlilik, tepki zamani
sabiti, kararlilik, tersinirlik, tekrarlanabilirlik calismalar1 yapilmigtir. Sensoriin kararliligi, daha
uzun zaman araliklarinda yapilacak olan tekrarlanan olgiimlerle test edilmistir. Bu sekilde, test
edilen tim MOF'lar, algilama malzemeleri olarak performanslarinda tam olarak karakterize
edilmistir. Olgiim sonucunda QCM’ler kuru havada yiiksek tepki verirken, nemli havada da
yiiksek tepki vermislerdir. 12 adet analit iginden QCM iizerine kaplanan MOF yapiya en iyi
tepkiyi veren asetonitril ve metanol analitleri olmustur (850-1000 MHz arasinda
degismektedir). Ik sonuglar MOF yapili maddelerin QCM sensor iizerinde kullanimi igin
olduk¢a timit verici olmustur. Boylelikle MOF yapilarin QCM sensor {izerinde ¢alismalari
hakkinda simdiye kadar az veri bulunan sensdrler i¢in yeni bir arayilizey malzeme olmustur.

Anahtar Kelimeler: Sensor, Metal Organik Kafes, Quartz Crystal Microbalance, Ugucu Organik
Bilesikler.
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High-performance copper oxide-based heterojunction bipolar transistor: design,
modeling, and performance analysis

Milad YOUSEFIZAD!, Samira REZAEI"", Mohammad Mahdi GHEZELAY AGH?2, Shiva
HOUSHMAND?, Negin MANAVIZADEH!'

"Nanostructured-electronic Devices Laboratory, Faculty of Electrical Engineering, K. N. Toosi University of
Technology, Tehran, Iran
ZFaculty of Electrical Engineering, K. N. Toosi University of Technology, Tehran, Iran

Abstract

The goal of this study is to elucidate the step-by-step process of incorporation of a Cu,O
confinement layer in an oxide semiconductor-based heterojunction bipolar to explore its impact
on gain enhancement. The emitter and collector layers have consisted of CuO. The material of
the base layer is silicon, with a confinement layer with Cu,O added between the emitter and
base regions. The transistor is designed as a PNP structure and used the inherent characteristics
of copper oxide as a p-type, which means ion-implant is a high-temperature process, so
removing it and fabricating the organic subtract will be conceivable. The research involved the
simulation of transistors with and without a Cu,O confinement layer using state-of-the-art
semiconductor processing techniques. Simulation results exemplify that proposed the potential
barrier caused by the confinement layer prevents the electrons from moving from the base to
the emitter layer. The improve on injection efficiency caused the increase in DC gain. In
SILVACO, device parameters, such as doping profile, dimensions, and material properties,
were considered and modeled. Finally, the result was as the AC gain escalated to 52dB, the cut-
off frequency achieved was12 GHz, and by considering a wide range of base-emitter voltages
the DC gain became >1000. This transistor with an AC gain of 52dB has applications as an
audio and radio frequency amplifier and oscillator that generates a periodic waveform, it is
useful in signal processing circuits, communication systems and sensors application to utilized
in sensor circuits to amplify signals from sensors.

Keywords: Copper Oxide-based Heterojunction Bipolar Junction Transistor, confinement
layer, Injection efficiencyz
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Photodiode characteristics of pentacene/cuo thin film structures

Fatih UNALY
! Giresun University, Central Research Laboratory Application and Research Center, Giresun, Turkiye,
fatih.unal@giresun.edu.tr

Abstract

Pentacene organic semiconductor thin film was grown by thermal evaporation method on the
CuO thin film produced by one-step electrochemical method. Then, point Ag contacts were
placed on both layers and Ag/Pentacene/CuO/Ag device was produced. The basic electrical
properties of the device were investigated at +0.5 V application potential in the dark and at 20,
40 mW.cm? light intensities. The basic diode parameters of the device were determined
according to the ideality factor (n), barrier height (4») and reverse saturation current (/y)
thermionic emission theory. Accordingly, at dark, 20 and 40 mW.cm™ n values, respectively;
6.42,1.74, 13.34, ¢» values; 0.38,0.47,0.16 €V, Iy values; It is designated as 1.69x107, 4.10x10
%, 7.87x10* A. The high barrier height brought the diode closer to the ideal and reduced the
reverse saturation current. The reason why the ideal diode value of the Pentacene/CuO
photodiode is greater than 1 can be explained by the inhomogeneous charge distribution and
undesirable impurities. Basic photodiode parameters of Pentacene/CuO photodiode;
photocurrent (I,,=lii-liark), photoconductive responsivity (Rpi=Iyn/Pinc.A), photosensitivity
(PS%=(Ipn-Laark)x100/14are) and specific detectivity (D*=(Rpn.A"?)/2qliari'*) values were
determined at 20 and 40 mW.cm light intensities. In 20 mW.cm light intensity and at -0.5 V,
Lon, Rpn, PS% and D* values are 1.3x10°% A, 1.01x10* A.W-!, 30% and 1.43x10% Jones,
respectively, while at 0.5 V these values are 1.8x10¢ A, 1.4x10* A.-W-! are 190% and 1.4x103
Jones. At 40 mW.cm™ light intensity and at -0.5 V, Ipn, Rpn, PS% and D* values are 2.33x107
A, 9.05x102 A.W-1, 2.33x10° % and 1.28x10!! Jones, respectively, while at 0.5 V values are
2.82x1073 A, 1.1x10' A.W-!, 1.41x10° % and 1.1x10'! Jones. As a result of these results, it is
seen that the photodiode parameters of the Pentacene/CuO photodiode, especially at 40 mW.cm”
2 light intensity, are quite high compared to the literature and offer an alternative to thin film
based optoelectronic applications.

Anahtar Kelimeler: CuO1, Pentacene2, photodiode3, high photo sensivity4.
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Fabrication of piezoelectric PVDF-ZnO composite nanofibers by electrospinning
technique

Massih FAKHR ZAKERI' and Mehdi KHODAEI'?*
! Faculty of Materials Science and Engineering, K. N. Toosi University of Technology, Tehran, Iran,
massihzakeri@email kntu.ac.ir

2 Advanced Materials and Nanotechnology Research Lab, K. N. Toosi University of Technology, Tehran, Iran,
khodaei@kntu.ac.ir

Abstract

Piezoelectricity is the phenomenon in which a certain group of materials exhibit the generation
of electric charge in response to mechanical stress or pressure, and vice versa. This unique
property has found tremendous applications among a variety of devices including energy
harvesters, sensors, actuators, etc. Among the different piezoelectric materials, polyvinylidene
fluoride (PVDF) nanofibers fabricated by electrospinning process, when combined with other
piezoelectric materials like zinc oxide (ZnQO), show enhanced piezoelectric properties. Based
on previous studies, incorporating the ZnO nanoparticles into the PVDF nanofibers improved
the piezoelectric properties of samples compared to PVDF samples. Following these researches,
we investigated the effect of adding ZnO nano-powder to PVDF nanofibers on its
piezoelectricity property. ZnO particles were dissolved in N, N-dimethylformamide (DMF) and
placed in an ultrasonic bath for 10 minutes to prevent agglomeration. Then they were added to
the PVDF and DMF solution and placed on a hot plate magnetic stirrer for 25 minutes at a
temperature of 60°C with a speed of 400rpm. Finally, the prepared solution was placed in the
electrospinning machine and nanofibers were produced out of them under this situation:
Feeding rate = 5cc/h, Collector speed = 1500rpm, and Nozzle distance = 15cm. The voltages
applied ranged between 17-20V. Scanning electron microscope was used to check the structure
of the samples. Piezoelectricity property of the nanofiber was measured by applying a 2.6N
force with 5Hz frequency. It was observed that by adding 0.3g (Wt%15) ZnO to the PVDF
matrix, the piezoelectric property experienced a 3-time increase, compared to pure PVDF
nanofibers.

Keywords : Piezoelectricity, Polyvinylidene fluoride, Zinc oxide, electrospinning, nanofiber .
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Dogal kaucuk/epokside dogal kaucuk esash kusingam hamurlarinda recine ilavesinin
fiziko-mekanik ve yapisma performansina etkisi

Murat OTER', Tuba UNUGUL"?", Bagdagiil KARAAGAC'?
! Kocaeli Universitesi, Mithendislik Fakiiltesi, Kimya Miihendisligi Boliimii, 41380, Kocaeli, Tiirkiye
2 Ozka Lastik ve Kaucuk, 41140, Basiskele, Kocaeli, Tiirkiye
3 Kocaeli Universitesi, Polimer Bilimi ve Teknolojisi Anabilim Dal1, 41380, Kocaeli, Tiirkiye
tubaunugul@ozkalastik.com ; bkaraagac@kocaeli.edu.tr

Ozet

Faydali dmriinii tamamladig1 belirlenerek aractan sokiilen arag lastikleri “atik lastik” ya da
omriinii tamamlamus lastik (OTL) olarak tanimlanmaktadir. Omriinii tamamlamus atik lastikler
ciddi ¢evre kirliligine neden olmakla birlikte siirdiiriilebilir ekonomi i¢in de dnemli bir kayiptir.
Bu atiklarin miktarin1 azaltabilmek i¢in en uygun yontem, omriinii tamamlamis lastiklerin,
teknik olarak miimkiin olduguna karar verildikten sonra kaplanarak tekrar kullanilmasidir.
Lastik kaplama teknolojisi, uzun yillardir hem lastik sektorii hem de bilim diinyasinin lizerinde
calistig1 bir konudur. Omriinii tamamlamis lastik karkasi ve kaplanan sirt kismi arasindaki
yapismay1 saglayan kusingam (cushion gum) hamuru, lastik kaplama siirecinin performansini
etkileyen en 6nemli bilesenler arasindadir. Kusingam hamuru, iki adet pismis kaucugu (karkas
ve yeni sirt) yeniden vulkanizasyon sirasinda birbirine kimyasal yolla baglayan, yapisma
performansi yliksek, dinamik ¢alisma kosullarinda ¢atlamaya neden olmaya, ¢evresel sartlara
kars1 dayanikli ve yiiksek mekanik dayanima sahip bir bilesime sahip olmasi beklenen bir
hamurdur. Bu ¢alismada, dogal kauguk (NR)/epokside dogal kauguk (ENR) esasli hamurlarda
alkil fenolik recine (SP 1045), bromlanmis oktil fenol-formaldehit regcine (SP1055) ve oktil
fenol-formaldehit reginesi (SP 1045) olmak iizere farkli tip recineler ve N,N-m-
fenilendimaleimid (HV A-2) kullaniminin kusingam hamurunun reolojik, fiziko-mekanik ve 1s1l
dayanim ozellikleri tizerindeki etkileri incelenmigstir. Yapisma karakterizasyonunda T-yapisma
kuvveti ve teorik termodinamik yapisma isi yaklagimlart kullanilmis, bulgular karsilagtirmali
olarak degerlendirilmistir. Uygun regine sisteminin kullanilmas: ile karkas ile kusingam
arasindaki arayiizey etkilesimini 6nemli dl¢iide gelistirilebildigi sonucuna varilmstir.

Anahtar Kelimeler: Dogal kauguk, Epokside dogal kauguk, Kusingam hamuru, Regine
Tesekkiir: Bu ¢alisma TUBITAK-TEYDEB 3170880 No’lu proje kapsaminda desteklenmistir.
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Hiper akiskanlastirici ve mineral katkili harclarin performans ozellikleri

I *Atila Giirhan CELIK, 'Ibrahim GUNES
!Giresun Universitesi, Mithendislik Fakiiltesi, Insaat Miihendisligi Béliimii, 28200, Giresun/Tiirkiye

Ozet

Bu ¢alismada hiper akinlastirict (HA) ile mineral katki(SD) katkili beton {iretimi ve imal edilen
betonlarin miithendislik 6zellikleri yapilan deneyler yardimiyla incelenmistir. Referans betonla
beraber farkli yiizdelerce (1,0-1,2-1,4-1,6) silis dumani ikameli 4 tip beton olmak iizere toplam
4 tip beton iiretilmistir. Her karigim tipi i¢in 9’ar kiip numune imal edilerek bu numuneler 7-
28-60 giinliik kiir siirelerince ayr1 ayr1 deneylere tabi tutulmustur. Karisimda hiper akinlastirici
ve farkli oranlarda mineral katki kullanilmistir. Boylece SD orani arttik¢a yiiksek dayanimli
betonlar daha ekonomik olarak imal edilebilir. Karigimdaki silis dumani miktar1 arttik¢a normal
betona gore 7-28-60 giinliik dayanim degerlerinin orantili bir sekilde arttig1 gézlemlenmistir.
Normal(RFR) betona gore kullanilan katkilar sayesinde su ihtiyact azalmigtir.

Anahtar kelimeler: Beton, Cimento, Hacim agirlik, Kompasite, Schmidt darbe dayanimi, Hiper
akigkanlastirici

Performance characteristics of hyper plasticizer and mineral additive concrete

Abstract

In this study, the production of silica fume concrete with hyper-accumulator and the engineering
properties of the produced concretes were investigated with the help of experiments. Together
with the reference concrete, a total of 4 types of concrete were produced, including 4 types of
concrete with different percentages of silica fume (1.0-1.2-1.4-1.6). For each mixture type, 9
cube samples were produced and these samples were subjected to separate tests during the
curing period of 7-28-60 days. In the mixture, a hyper-accumulating agent and different
proportions of silica fume were used. Thus, as the silica fume ratio increases, high-strength
concrete can be produced more economically. It was observed that as the amount of silica fume
in the mixture increased, the strength values of 7-28-60 days increased proportionally compared
to the RFR concrete. Thanks to the additives used compared to RFR concrete, the need for water
has decreased

Keywords: Cement, Concrete, Bulk weight, Compactness, Schmidt impact strength,
Hyperplasticizer
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Bor katkili aliiminyum alasiminin fiziksel ve kimsayal ozellikleri

I *Atila Giirhan CELIK, 'Ibrahim GUNES
!Giresun Universitesi, Mithendislik Fakiiltesi, Insaat Miihendisligi Boliimii, 28200, Giresun/Tiirkiye

Ozet

Bu caligmada, aliiminyum malzemesinin mukavemet degerlerini bor ve borkarbiir gibi
malzemeler ile alagimlandirarak yeni bir kompozit malzeme sentezlenmistir. Yeni olusan
malzemenin mukavemet degerlerini bir ka¢ farkli deney ile kiyaslanarak o6zellikleri
arastirllmistir.  Aliminyum hemen hemen birgok sektdrde kullanilan bir malzeme
durumundadir. Bir¢ok sektore hitap etmektedir. Aliiminyumun fizikomekanik degerlerini daha
yliksek degerlere tagimay1 planlayip, hizmet verdigi sektorlerde daha kullanigh hale getirmek
hedeflenmistir. Bu hedefler dogrultusunda; bor malzemesinden %10 ve aliiminyumdan %90
eklenerek bir alagim sentezlenmis, borkarbilir malzemesinden %10 ve aliiminyumdan %90
eklenerek bir alasim sentezlenmis, borkarbiir %5 ve bor %5 malzemeleri ile bagka bir alagim
ve son olarak borkarbiir malzemesinden %5 ve aliiminyumdan %95 eklenerek yeni bir alagim
elde edilmistir. Calismalarin sonucunda, en yiiksek mukavemeti borkarbiir malzemesinden %10
ve aliiminyumdan %90 eklenerek test edilen numune ile elde edilebilmistir.

Anahtar kelimeler: Alagim, bor, borkarbiir, aliiminyum, kompozit malzemeler.
Physical and chemical properties of boron doup aluminum alloy

Abstract

In this study, a new composite material was synthesized by alloying the strength values of
aluminum material with materials such as boron and borcarbure. By comparing the strength
values of the newly formed material with several different experiments, its physicomechanical
properties were investigated. Aluminum is a material used in almost many industries. It caters
to many sectors. It is aimed to carry the physicomechanical values of aluminum to higher values
and to make it more useful in the sectors it serves. In line with these goals; the material boron
10% aluminium and 90% of the Alloy by adding synthesized from the material borkarbur 10%
aluminium and 90% of the alloy synthesized by adding, borkarbur 5% and boron 5% of an alloy
material with other materials borkarbur and finally 5%, and aluminum up to 95% was obtained
by adding a new alloy. As a result of the studies, the highest strength could be obtained with
the tested sample by adding 10% from boroncarbide material and 90% from aluminum.

Keywords: Alloy, boron, borcarbide, aluminum, composite materials.
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Silis dumam katkili betonlarin mekanik ozellikleri

I *Atila Giirhan CELIK, 'Ibrahim GUNES
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Ozet

Bu calismada silis dumani ile beton iiretimi ve imal edilen betonlarin miihendislik 6zellikleri
yapilan deneyler yardimiyla incelenmistir. Referans betonla beraber farkli ylizdelerce (5-10-15-
20-25) silis dumani ikameli 5 tip beton olmak iizere toplam 6 tip beton iiretilmistir. Her karisim
tipi i¢in 9’ar kiip numune imal edilerek bu numuneler 7-14-28 giinliik kiir siirelerince ayr1 ayr1
deneylere tabi tutulmustur. Tiim beton tiplerinde basing dayanimi arttikca yarmada ¢ekme
dayanimi, egilme dayanimi ve kesme dayanimi artmistir. Imal edilen biitiin betonlar arasinda
en yiiksek dayanim degerleri, 28 giinliik SD10 tip betonda goriilmiistiir. Karigim tiplerinin
tamaminda silis dumani ilavesi %10’a kadar arttik¢a basing dayanimi, ¢cekme dayanimi ve
egilme dayanimlarinin da arttig1 gézlenmistir.

Anahtar kelimeler: Beton, Cimento, Dayanim, Deney, Silis dumani, Siiper akigskanlastirici
Mechanical properties of Silica fume added concrete

Abstract

In this study; silica fume, concrete production and engineering properties of manufactured
concrete was examined with the assist of tests. With the reference concrete, substituted silica
fume variety percentages (5-10-15-20-25) as 5 types concretes, totally 6 types of concretes was
producted. For each type of mix, specimens were separately subjected to tests for (7-14-28)
days during cure by producted 9 each of cubes specimen. When compressive strength increase,
splitting tensile strength, flexural strength and shear strength increase as well in all types of
concretes. Nonetheless, increase rate of splitting tensile strength, flexural strength, shear
strength is lower than one of compressive strength. Among the all manufactured concretes,
highest strength values have been seen in the concrete type of SD10 for 28 day. It was observed
that when substituon of silica fume increase up to 10%, compressive strength, tensile strength
and flexural strength also go up in all types of mix.

Keywords: Cement, Concrete, Silica fume, Strenght, Super plasticizer
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Hafif beton iiretimi ve miihendislik ozellikleri

I *Atila Giirhan CELIK, 'Ibrahim GUNES
!Giresun Universitesi, Mithendislik Fakiiltesi, Insaat Miihendisligi Béliimii, 28200, Giresun/Tiirkiye

Ozet

Beton, bir baglayici tarafindan aglomere edilmis agregalardan olugsan kompozit yap1 malzemesi
icin kullanilan genel bir terimdir. Hafif beton ise kismen veya tamamen hafif agregalardan,
hidrolik baglayicilardan veya sentetik recinelerden olusur. Hafif agregalarla hafif beton (HB)
iiretilmesindeki en biiyiik sorunlardan biri, agregalarin farkli elek gruplarinda farkli ve biiyiik
su emme oranlarma sahip olmalaridir. Bunun yaninda da hafif agreganin dogru oranda
kullanilmasidir. Bu ¢alismada; pomza agregasini farkli oranda katki agregasi olarak kullanarak
katkili1 ve katkisiz betonun arasindaki farki, hafif beton tiretimi ve miihendislik 6zellikleri
incelenmistir.Dort farkli karisim orant (%0, %10, %20 ve %30 pomza katki orani) her bir
karisimdan 9 adet, toplamda 36 adet 15x15x15 cm boyutlu hafif beton iiretilmistir. Uretilen
ornekler 7, 14, 28 giinliik fizikomekanik 6zellikleri belirlenmistir.

Anahtar kelimeler: Alagim, bor, borkarbiir, aliiminyum, kompozit malzemeler.
Lightweight concrete production and engineering properties

Abstract

Concrete is a general term for a composite building material consisting of aggregates
agglomerated by a binder. Lightweight concrete, on the other hand, consists partially or
completely of lightweight aggregates, hydraulic binders or synthetic resins. One of the biggest
problems in producing lightweight concrete (HB) with lightweight aggregates is that the
aggregates have different and large water absorption rates in different sieve groups. In addition,
it is the use of light aggregate in the right ratio. In this study; By using pumice aggregate in
different ratios as additive aggregate, the difference between concrete with and without
additives, lightweight concrete production and engineering properties were investigated. Four
different mixing ratios (0, 10%, 20% and 30% pumice additive ratio) were 9 of each mixture,
in total. 36 pieces of 15x15x15 cm lightweight concrete were produced. The physicomechanical
properties of the produced samples at 7, 14, and 28 days were determined.

Keywords: Alloy, boron, borcarbide, aluminum, composite materials.
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Kopiik beton iiretimi ve fizikomekanik ozellikleri

I *Atila Giirhan CELIK, 'Ibrahim GUNES
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Ozet

Bu calismada, 1s1 ve ses yalitimi sayesinde enerji ve ¢evre koruma 6zelligi 6ne ¢ikan yapi
malzemesi olarak kullanilabilen ve 6zellikle binalarin dig duvarlarinda kullanilabilmeye uygun
olan kopiik beton iiretilmistir. Numuneler, portland ¢imentosu, ugucu kiil, ince kum, hidrojen
peroksit kullanilarak hazirlanmistir. Hazirlanan numunelerin mekanik 6zellikleri bakimindan
beton iiretiminde kullanilabilirligi arastirilmistir. Karisima ugucu kiil sirasiyla % 20-30-40
oranlarinda ilave edilmistir. Ugucu kiil katkisinin kopiik beton Orneklerinin mukavemet
degerlerini artiric1 etki yaptigt ve birim agirlik degerleri ile dogru orantili olarak basing
mukavemeti degerlerinde artis kaydedildigi gozlenmistir. Orneklerin akis degerleri
incelendiginde orneklerde diizenli akis gerceklesmistir. Akis siireleri azaldik¢a kaliba daha
diizenli yerlesme ve homojen bir karsim saglanmasi sonucu mukavemet gelisimi olumlu
etkilenmistir.

Anahtar kelimeler: Kopiik beton, gézeneklilik, mukavemet, ucucu kiil, kopiik ajani.
Foam concrete production and physiochechanical properties

Abstract

In this study, foam concrete was produced, which can be used as a building material with a
prominent energy and environmental protection feature thanks to thermal and sound insulation
and is especially suitable for use on the outer walls of buildings. Samples were prepared using
portland cement, fly ash, fine sand, hydrogen peroxide. The usability of the prepared samples
in the production of concrete in terms of its mechanical properties has been investigated. Fly
ash was added to the mixture at a rate of 20-30-40%, respectively. It has been observed that the
fly ash additive has an effect on increasing the strength values of foam concrete samples and an
increase in the compressive strength values has been recorded in direct proportion to the unit
weight values. When the flow values of the samples were examined, regular flow was realized
in the samples. As the flow times decreased, the strength development was positively affected
as a result of more regular placement of the mold and providing a homogeneous response.

Keywords: Foam concrete, porosity, strength, fly ash, foaming agent
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Abstract

Titanium alloys have been extensively utilized in a range of fields, with a particular emphasis
on the medical and dental sectors, owing to their exceptional characteristics. These alloys have
gained significant popularity due to their unique properties, which make them highly suitable
for applications. Ti alloyed with Cu has been documented to exhibit distinctive characteristics,
including favorable mechanical performance, excellent biocompatibility, satisfactory corrosion
resistance, and a comparatively lower melting point. In this study, the Ti-Cu alloy has been
synthesized using elemental Ti and Cu powders through the process of high-energy ball milling.
Then, the Ti-Cu alloys were characterized using various techniques including Scanning
Electron Microscopy (SEM), X-ray diffraction (XRD), and antibacterial test. The objective of
the study was to investigate the impact of copper (Cu) addition on the antimicrobial properties
of mechanically alloyed titanium-copper (Ti-Cu) alloys against Staphylococcus aureus. The
findings indicated that Ti-Cu alloys exhibited a reduction in bacterial count.

Keywords: Ti-Cu alloys, antibacterial, mechanical alloying, ball milling
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Grapheneoxide (GO) katkil ici bos nanolif yapilarin iiretimi ve karakterizasyonu
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Ozet

Glinlimiizde, biyomedikal, elektronik, kompozit, film, metal, elektrot, pil, sensor, ilag ve gen
teknolojisi, gilines enerjisi ve enerji depolama sistemleri gibi cesitli endiistrilerde genis
uygulama alanina sahip, nano boyutta grafen oksit (GO) igeren yeni tip malzemelerin
gelistirilmesi iizerine kapsamli arastirmalar yapilmaktadir [1-3]. Bu calismada ise es-zamanl
elektrocekim yontemi ile GO katkili ve katkisiz i¢i bos Polibiitilen Siiksinat
(PBS)/Termoplastik Poliiiretan (TPU) nanolif matlarinin iiretimi ve analizi yapilmustir. Uretilen
iki-bilesenli nanoliflerin i¢ yapisinda saf PVP, dis yapisinda ise GO eklenmis PBS/TPU polimer
karisimi bulunmaktadir. PBS/TPU (60/40 w/w) ¢ozelti karisimlarina kiitlece farkli yiizde
oranlarinda (0,5; 1; 5) GO eklenerek uygun parametrelerde ¢oziinme islemi gergeklestirilmis,
ardindan elde edilen ¢ozeltiler elektrogekim siirecinde kullanilmistir. GO katkili nanolif matlar
uretildikten sonra, etanol ile i¢ yapidaki PVP’nin ¢0ziinmesi saglanarak, yapidan
uzaklastirilmistir. Boylece, ici bos PBS/TPU bazli nanolifler elde edilmistir. Uretilen matlarin
karakterizasyonu icin Taramali Elektron Mikroskobu (SEM), Diferansiyel Taramali
Kalorimetri (DSC), mekanik analiz ve Sitotoksisite testleri yapilmistir. SEM ylizey
goriintiilerinde i¢i bos nanoliflerin genel olarak piiriizsiiz bir yapi ile baz1 bolgelerde kismen
boncuklu yapilar igerdigi gdzlenmistir. DSC sonuglarindan, tiim nanoliflerin ¢ekirdegindeki
PVP'nin uzaklastirildigi belirlenmistir. Cekme testi sonuglarina gore, karisimlarda GO orani
artirlldiginda elekrospun matlarin mekanik 6zelliklerin iyilestigi belirlenmistir. Hiicre canlilig:
testleri ile 24.saat sonuclarinda, i¢i bos nanoliflerin toksik olmadigi kanitlanmistir.
Nanoteknoloji tirlinii olarak katma degeri yliksek biyomedikal uygulamalar icin PBS/TPU/GO
bilesimi dnerilmektedir.

Anahtar Kelimeler: Polimer nanolif, es-eksenli elektrogekim, grafen oksit, biyomedikal.
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Farkh iklim parametrelerine bagh insan viicudunun karakterizasyonu ve termal stres
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Ozet

Insan viicudu genel olarak; i¢ organlar, kemik, kas, yag tabakasi, doku, derialty, cilt, iist deri ve
deriden olusmaktadir. insan viicudu icinde bulundugu ortamin iklim parametrelerine baglh
olarak hissettigi sicakliklara ile farkli 6zellikler gostermektedir. Bu iklim parametreleri genel
olarak; sicaklik, nem, riizgar, bulutsuzluk, su buhari basinci ve giines radyasyonudur. Bu
parametrelerin ikili, ti¢lii ve dordii birlikte dikkate alinarak insan viicudunun hissettigi sicakliga
bagh farkl tepkiler vermektedir. Calismada, sicaklik ve neme bagli hesaplanan Konforsuzluk
Indeksi (DI), riizgar hizina ve sicaklia bagli hesaplanan Riizgar Etkili Esdeger Sicaklik
(WCET), su buhar1 basinci ve sicakliga bagl hesaplanan Bagil Basing Indeksi (RSI), riizgar
hizina, bagil neme ve sicakliga bagli hesaplanan Efektif Sicaklik indeksi (TE); sicaklik ve neme
bagh hesaplanan Sogutma Gii¢ Indeksi (CP); sicaklik ve bagil neme bagl hesaplanan Is1
Indeksi (HI); yaz igin sicaklik ve neme bagl hesaplanan Yaz Sicaklik Indeksi (SSI); su buhar1
basincina, bagil neme ve sicakliga bagl hesaplanan Esdeger Sicaklik Indeksi (TeK) ve toprak
st sicakliga, cevrenin bulutsuzluk oranina, su buhar basincina ve sicakliga bagli olarak
hesaplanan Universal Termal Iklim Indeksi (UTCI), gibi dokuz farkli indeks icin insan
viicudunun tepkisi ve 6zelligi incelenmistir. Bu incelemeler i¢in iilkemizdeki sicak iklim
ozelligi gdsteren Izmir ili ve soguk iklim 6zelligi gosteren Agri ili kabul edilmistir. Bu illerin
farkli iklim parametrelerine bagl hesaplanan Indeksler icin insan viicudu davranisi
arastirilmistir. Bu indekslere bagli olarak insan viicudu; asir1 soguk, soguk, serin, sicak, asiri
sicak gibi algilamalar yapmaktadir. Bu algilamalara bagl olarak c¢ok stresli, az stresli, stressiz
veya c¢ok rahat davraniglar gostermektedir.
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High energy ball milling synthesis of titanium niobium oxides as an anode for lithium-
ion batteries
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Abstract

Lithium-ion batteriesare rechargeable batteries that are mainly used as a power source for many
portable electronic devices, especially mobile phones, personal computers, and electric
vehicles. TiNb2O7 (TNO) is a promising anode material for lithium-ion batteries due to its high
capacity, stable cycle performance, and safety. But high charging speeds are their significant
challenge. TiNb2O7 nanoparticles have been synthesized by mechanochemical method and
post-annealing as an anode material for lithium-ion batteries. In this study, the nanostructured
TiNb20O7 has been synthesized by ball milling of TiO2 and Nb>Os raw materials and subsequent
heat treatment. The synthesized nanoparticles were characterized by XRD, SEM, and EDS
analysis, and the electrochemical properties of the nanoparticles were measured by cyclic
voltammetry and charge-discharge rate tests. The capacity of the lithium-ion battery at 1 C was
measured at 245 mAh/g and after 200 cycles it was measured at about 140 mAh/g.

Keywords: TNO, mechanical alloying, anode materials, Li-ion batteries.
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Abstract

The demand for energy storage has led to significant research efforts focused on developing
secondary batteries with higher energy density and faster charging and discharging capabilities.
Titanium-based oxides, specifically lithium titanate (LTO), have been identified as promising
materials for replacing carbonous anodes in lithium-ion batteries. However, these materials
have lower energy density, which is a critical disadvantage for applications such as electric
vehicles. To address this issue, monoclinic TiNb,O7 (TNO) was proposed over a decade ago as
an alternative to LTO by Goodenough. TNO offers five possible redox reactions in its crystal
structure, enabling a theoretical capacity of 387 mAhg™, slightly higher than graphite. As a
result, TNO has been extensively studied for anode development in both academia and industry.
In the current study, the researchers employed various strategies within the sol-gel approach to
enhance the rate capacity and cycling performance of TNO. The materials were characterized
using electrochemical techniques like charge/discharge tests and electrochemical impedance
spectroscopy (EIS). Additionally, electron microscopy techniques were used to study the
morphology and elemental mapping, while powder X-ray diffraction (XRD) was employed for
phase analysis and studying preferential growth in the direction of lithium-ion transport.
Rietveld refinement of X-ray diffractograms was further utilized to determine the phase content
of the samples. The results showed low-rate capacities of up to 300 mAhg!, 1C capacities of
up to 200 mAhg™!, and high-rate capacities of up to 130 mAhg'!. Furthermore, capacity retention
rate of up to 80% after 200 cycles at a 1C rate was observed. These findings demonstrate the
great potential of nanostructured TNO as a high-performance anode material for lithium-ion
batteries.

Keywords: Li-ion battery, Electrochemical Characterization, Rietveld Refinement, Electron
Microscopy.
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Piezoelectric characterization of polylactic acid (pla) nanofiber synthesized by
electrospinning
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Abstract

Polylactic acid nanofibers have gained significant interest in various fields due to their unique
biocompatibility, biodegradability, and mechanical strength. Moreover, PLA nanofibers can
exhibit piezoelectricity, putting them among potential candidates for numerous applications
such as energy harvesting, sensors, and actuators. Furthermore, the PLA may present in all three
primary crystalline phases (a, 3, and y) according to their structure in spirals and symmetries of
different lattices. These forms appear under thermal or location limitations. Phase f is the most
common phase because it is the only phase that can provide a strong piezoelectric response in
PLA. In this research, polylactic acid (PLA) procedures were prepared in binary solvent
solutions in different ranges, and subjected to electrospinning to produce nanofibers, during
which the parameters control different processes. The most optimal of which is (DCM/DMF,
60/40). After the production of nanofibers, tests of FTIR, SEM, and piezoelectric properties
were performed to determine the structural characteristics of the produced nanofibers.

Keywords: Polylactic acid, Piezoelectricity, Electrospinning, Nanofibers
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Investigation of two-phase flow stability in single and multi-boiling channels- stability
limit and criteria
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Abstract

In this paper, the steady-state characteristic curve of fluid flow boiling pressure drop in a heated
channel versus mass velocity variations is obtained by presenting an integrated model based on
new dimensionless quantities. According to the analytical solution, the different forms of this
curve, based on the variation of parameters, are investigated. The required conditions for
pressure drop instability occurrence are evaluated. The results show that the sub-cooling and
frictional numbers are directly affected by this condition. Two non-linear ODEs are obtained
from the present model under the unsteady condition. The numerical solutions are determined
by an appreciate scheme of mono-implicit Rung Kutta method. By using Lyapunov stability
analysis, conditions in which instability occurs are identified. The effects of parameters on
pressure drop diagram versus mass velocity are investigated and the existence of extremum is
discussed. The oscillations form varies according to the value of the basic oscillations damping
parameter from an elliptical orbit to a quadrilateral, corresponding to the pressure drop curve.
In addition, by non-linear analysis, variations of the oscillation periodic time and amplitude are
examined and their dependency on the parameters of systems is investigated. The range and
stability conditions for one and more parallel channels have been investigated and determined.
The results show that the form of presentation of dimensionless variables based on redefined
characteristics reduces the multiplicity of parameters involved and facilitates modeling the
process for more channels.

Keywords: Pressure Drop Oscillations, Two Phase Flow, Linear Stability Analysis, Nonlinear
Stability Analysis, Dimensionless Quantities, Instability Control.
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Abstract

For decades, hydrogen has been discussed as a possible energy carrier for achieving a low-
carbon energy-based economy. Hydrogen has long piqued the curiosity of scientists, and several
studies into its generation have been done to date. The incomplete methane combustion process
in porous media can be considered a suitable method for hydrogen production, especially in the
case of designing the optimized required system. Due to the complexity and nonlinear nature
of combustion, the scaled output of a sample system, in general, is not true. For this reason,
achieving an optimized design requires numerical analysis for any case again. This paper aims
to find the optimal system design based on dimensionless input parameters. Using a numerical
solution and empirical tests, a suitable data set is generated for the process outputs in terms of
design parameters. By presenting a novel POD-based hybrid Intelligence method involving the
use of discrete orthogonal polynomials as well as the Tikhonov normalization method, the
relationship between the output data and the design parameters is established. Due to the closed
form of the presented prediction functions for desired results, the extremum and conditions to
achieve these optimized results could be obtained by conventional methods.
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Iran)

Sajad AKBARI MOGHADDAM SANI', Mohammad Reza KAVIANPOUR' and

Mohammad Saeed NAJAFI?
'Department of Civil Engineering, K. N. Toosi University of Technology, Tehran, Iran,
sajad.akbarimoghadam98@gmail.com, kavianpour@kntu.ac.ir
2 Department of Water Resources Management, Water Research Institute (WRI), Tehran, Iran,
ms.najafi@wri.ac.ir

Abstract
In this research, the assessment of selecting appropriate physical configurations for

northwestern region of Iran is provided through a sensitivity analysis of the Weather Research
and Forecasting (WRF) model. The paper focuses on physical parameters by 14 microphysical
schemes in the context of rainfall forecasting. Various schemas associated with the
aforementioned parameters are employed to enhance the model's performance with two spatial
resolutions of 12 and 4 kilometers. The initial and boundary conditions are derived from FNL-
GDAS data, covering 16 precipitation events occurring between 2008 and 2017. Evaluation of
simulation outcomes is performed by utilizing data from rain gauge stations within the research
area. The effectiveness of each distinct physical configuration is evaluated using several
metrics, including the Kling-Gupta Efficiency (KGE), Pearson correlation coefficient, Nash-
Sutcliffe efficiency (NSE), and relative error (RE). The selection of microphysics schemes is
based on satisfactory precipitation predictions to enhance forecast accuracy. The results shows
that the Kessler, CAM, and WSM3 microphysics schemes are the most effective schemes in
predicting rainfall across the northwest of Iran. Therefore, the integration of these outlined
methodologies is recommended for the development of rainfall forecasting systems tailored to
this region.

Keywords: WRF Model, Precipitation Forecasting, Physical Parameterization, Northwest of
Iran, Sensitivity Analysis
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Performance and geometry study of silicon nanowire-based field effect diodes (FED)
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Abstract

In this study, the integration of the side-contacted field effect diode(S-FED) with the Si
nanowire concept is pursued to create a device that maintains a substantial aspect ratio while
delivering suitable execution. The nanowire side-contacted FED (NW-SFED), referred to as
this apparatus, exhibits the capability to achieve an exceptionally high on/off current ratio,
allowing for efficient switching between on and off states. An evaluation of NW-SFED’s
performance is conducted to explore how variations in channel length, device width, as well as
the dimensions of the n* and p* doped regions in the source and drain, respectively, influence
its operational characteristics. The impact of the channel length and device width on NW-SFED
fabrication turned out to be negligible, whereas the thickness of doped regions emerged as the
critical parameter in the fabrication process.

Keywords: Side-contacted Field Effect Diode, Nanowire, On/Off Current ratio
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carbon nanotube field effect transistors
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Abstract

In this paper a modified doping profile is presented for carbon nanotube field effect transistors
(CNTFETs) to improve the device characteristics. The drain region doping profile is engineered
to manage the conduction and valance bands and band to band tunneling by two different
impurity densities. Drain side is doped by heavy and light concentration sections to increase the
horizontal distance between bands and consequently lower leakage current. By applying this
doping profile, the device electronics characteristics such as capacitances, leakage current,
saturation current, current ratio, delay, the power delay product(PDP), and cut-off frequency
experience improvements. Self-consistent solution of Poisson and Schrdodinger equations is
done at non-equilibrium Green’s function. The proposed doping profile can be considered for
devices at higher speeds and more reliable demands.

Keywords : CNTFET, Doping profile, Device characteristics, Green’s function, Speed,
Capacitance.
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Abstract

In recent years, Selective Laser Melting (SLM) process has become focus of research due to its
wide range of benefits and easy fabrication advantageous in mass production of nickel-based
superalloys. However, the mechanical properties of additively manufactured nickel-based
superalloys are not sufficient enough for service conditions. Therefore, heat treatment studies
are necessary to achieve desired microstructures for better mechanical properties. In this
concept, it is aimed to replace melt pool boundaries and to obtain more equiaxed fine grain
boundaries via heat treatment studies. This study deals with the effect of post-heat treatment
studies on the microstructure and mechanical properties of selectively laser-melted Inconel 939
superalloy. As-built and heat-treated (hot isostatic pressing and vacuum heat treatment,
HIP&VHT) samples were characterized via optical and electron microscopy techniques.
Transition temperatures and phases were analyzed using X-ray diffraction (XRD), differential
scanning calorimetry (DSC), and Thermo-Calc simulation techniques. Finally, the effect of hot
tensile test on gamma prime (y’) formation and morphology in the microstructure was
investigated. Overall, the study tried to provide an insight whether the post-processes are
necessary for modifying microstructure and achieving optimal mechanical properties. It was
observed that both HIP and VHT had a beneficial impact on the %Elongation after hot tensile
tests in comparison to the as-built conditions. However, there was no noticeable differences
were achieved in UTS and yield stress.
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Ti6Al4V levhalar iizerine elektroforetik yontem ile HA-Zn katkili malzemelerin
kaplanmasi
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Ozet

Ortopedik implant cerrahisinde karsilasilan en Onemli sorunlardan birisi implantasyon
bélgesinde olusan enfeksiyondur. implant bolgesinde enfeksiyona sebep olan bakteriler (E. coli
ve S. Aureus) antibiyotik tedavisine karsi ¢ok biiyiik direng gostermekte, bu durum da hiicre
yenilenmesinin olumsuz sonuglanmasina ve implantin kaymasina neden olmaktadir.
Implantasyon bolgesinde olusan enfeksiyon, operasyonun yenilenmesini gerekli kilmakta ve
bununla birlikte her operasyonda da implantin enfekte olma riski katlanarak artmaktadir. Bu
calismada implant yilizeyinin antibakteriyel ve biyouyumluluk o&zelliklerinin artirilmasi
hedeflenmis ve bu kapsamda Ti6Al4V levha ylizeyleri elektroforetik kaplama (EPD) yontemi
ile hidroksiapatit (HA) katkilandirilmis Zn elementi ile farkli voltaj ve siirelerde kaplama
islemine tabii tutulmustur. HA yiiksek biyouyumlulugu nedeniyle Zn elementi ise
antibakteriyel etkinin artirilmasi i¢in tercih edilmistir. Ti6Al4V levhalar sirastyla 100-1200 grid
zimpara kagitlartyla zimparalandiktan sonra vakum pompasiyla silis kumu kullanilarak
ylizeylerine kumlama islemi gerceklestirilmistir. Kumlama isleminden sonra yiizeydeki
artefaktlarin temizlenmesi i¢in asetonlu ultrasonik banyoda yikandiktan sonra asit ¢ozeltisinde
bekletilmistir. Bu islemler sonrasinda EPD i¢in uygun hale getirilen levhalar hem nano boyutta
HA ile hem de HA-Zn karisimlari ile kaplanmistir. Gergeklesen XRD analizleri sonucunda HA
piklerinin yani sira Ti pikleri de ortaya ¢ikmistir. Yapilan SEM-EDX analizleri ile en iyi
sonuglar 90 V ve 90 sn parametreleri sonrasi ortaya ¢ikmis ve kaplama kalinligit 500X
yakinlagtirmada 30 p olarak dl¢tilmistiir.

Anahtar Kelimeler: Implant, Elektroforetik Kaplama, Biyouyumluluk, Ti6Al4V, HA
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Characterization of PVDF/BaTiO; free standing scaffold for bone regeneration prepared
by 3D printing
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Abstract

This study focuses on the development of 3D-printed scaffolds using polyvinylidene fluoride
(PVDF) and barium titanate (BTO) nanoparticles for bone regeneration applications. The
scaffolds were fabricated using a solution extrusion modeling 3D printing technique and were
characterized for their structural properties. The results showed that the PVDF/BTO 3D-printed
scaffolds had a highly porous structure with interconnected pores and an average pore size of
~500 um. The addition of BTO nanoparticles to the PVDF matrix improved the piezoelectric
properties of the scaffolds, making them more suitable for bone tissue engineering applications.
The scanning electron microscope (SEM) has been used to characterize the morphology of
samples. In vitro cell culture studies using MSC cells showed that the PVDF/BTO 3D-printed
scaffolds supported cell adhesion and proliferation, indicating their biocompatibility. the
findings of this study demonstrate the potential of PVDF/BTO 3D-printed scaffolds as a
promising biomaterial for bone tissue engineering applications due to their favorable structural
and biocompatibility properties. Further investigations are needed to evaluate their in vivo
performance for bone regeneration purposes.

Key words: Polyvinylidene fluoride (PVDF), Barium titanate (BTO), 3D printing, Scaffold,
Piezoelectric.
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Phytochemical and biological investigation of anogeissus dhofarica a. j. scott
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Natural & Medical Sciences Research Center, University of Nizwa, Nizwa 616, Oman

Abstract

In the current study, methanol (ADAM) extracts and their fractions, including chloroform
(ADAC), ethyl acetate (ADAE), n-hexane (ADAH), and aqueous (ADAA) fractions, were
prepared from aerial parts of Anogeissus dhofarica and evaluated for phytochemical
assessment, high-resolution electrospray ionization mass spectrometry (HR-ESI-MS) analysis,
isolation, and in vitro bioassays. The qualitative analysis determined that, except alkaloids, all
the representative groups were found to be present in the analyzed samples. Samples under
quantitative study displayed the highest amount of total phenolic contents in the ADAE fraction,
while total flavonoid contents were highest in the ADAM extract. The ADAM extract was
subjected to HR-ESI-MS to identify the chemical constituents that presented twenty-two
bioactive ingredients, outlined for the first time from A. dhofarica, mainly contributed by sub-
class flavanones. In the case of antimicrobial activity, the ADAE extract revealed an effective
zone of inhibition (ZOI) against the Gram-positive bacterial strain (Staphylococcus aureus)
with an MIC value of 0.78 + 0.3 mg/mL, while the ADAA extract exhibited higher ZOI (34 +
0.12 mm) against the fungal strain Candida kruzei with an MIC of 0.78 mg/mL. In the DPPH
(2,2-diphenyl-1-picrylhydrazyl) analysis, the ADAE extract exhibited a maximum scavenging
potential with an ICso 0f 9.8 + 1.2 pg/mL, succeeded by the ADAM extract with an ICso of 17.4
+ 0.4 pg/mL free radical scavenging capability. In the antidiabetic assessment, the ADAE
extract was the most effective, with an ICso of 6.40 £ 0.1 pg/mL, while the same extract
demonstrated prominent activity with 30.8% viability and an ICso of 6.2 + 0.3 pg/mL against
breast cancer cell lines. The brine shrimp lethality assay demonstrated a correlation with the in
vitro cytotoxicity assay, showing the ADAE extract as the most active, with a 70% mortality
rate and an LCso of 300.1 pg/mL. Furthermore, gioassay guided isolation of n-hexane and
EtOAc fractions of the understudy plant species afforded one new natural product (lupeyl butyl
ether, 1) along with sixteen known metabolites (2-17) reported from this source for the first
time. In conclusion, all the tested samples, especially the ADAE and ADAM extracts, have
significant capabilities for the investigated activities that could be due to the presence of the
bioactive compounds.

Keywords: Anogeissus dhofarica A. J. Scott; cytotoxicity; antimicrobial; HR-ESI-MS;
antidiabetic; phytochemical analysis; antioxidant
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Effect of Cu on photocatalytic degradation of methylene blue by ZnO/5 wt.%g-C3N4
nanocomposite
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Abstract

In this research, the synthesis and characterization of a photocatalyst used for the degradation
of methylene blue (MB) under visible light irradiation was investigated. The photocatalyst
was prepared through a co-precipitation method, incorporating 5 wt. % of graphitic carbon
nitride (g-C3N4) within zinc oxide (ZnO) matrices. To further enhance the photocatalytic
activity, Cu was introduced into the ZnO/5 wt. % g-C3N4 photocatalyst utilizing the same
co-precipitation approach. This novel modification led to the formation of a Cu-doped
ZnO/g-C3N4 nanocomposite. The impact of copper incorporation on the photocatalytic
performance was systematically investigated. The resultant Cu-doped nanocomposite
exhibited remarkable potential for efficient MB degradation under visible light irradiation.
The photocatalysts' structural and optical properties were assessed using XRD, field emission
scanning electron microscopy (FESEM), and UV-Vis spectroscopy. XRD analysis confirmed
well-defined crystalline structures of all samples, while FESEM revealed unique flaky
morphologies with high specific surface areas in g-C3N4 nanosheets and a transition from
hexagonal of pure ZnO to the spherical shape of nanoparticles with the addition of g-C3N4
and Cu doping. The DRS analysis indicated that the introduction of Cu facilitated improved
visible light absorption by the nanocomposite, extending its photocatalytic activity into the
visible spectrum. Additionally, the analysis unveiled a reduction in the bandgap energy within
the Cu-doped nanocomposite, measuring 2.9 eV, whereas the bandgap energy of pure ZnO
stands at 3.2 eV. The photocatalytic activities of each nanocomposite were evaluated by
observing the degradation of MB under visible light exposure. Out of all the nanocomposites
studied, the Cu-doped nanocomposite displayed the most rapid degradation rate. It achieved
an impressive 84% removal of MB in just 180 minutes of exposure to visible light, surpassing
the performance of the ZnO/g-C3N4 nanocomposite. The latter achieved a 73% removal of
MB within the same timeframe. These findings suggest that ZnO/g-C3N4 photocatalysts
hold significant potential for breaking down organic pollutants, and the inclusion of Cu as a
dopant further enhances their efficiency under visible light. This research contributes to the
advancement of photocatalytic materials, which could find valuable applications in
environmental remediation and wastewater treatment.

Keywords: ZnO/g-C3N4, Nanocomposites, Cu doping, Photocatalyst, Methylene Blue.
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The effect of boriding time on the structural and morphological properties of ramor 500
steel
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Abstract

Ramor 500 armor steel is classified as a high-strength ballistic protection steel with hardness
ranging from 490 to 560 HV and thicknesses of 2-30 mm. It is designed to withstand high-
velocity impacts. In this study, a thermo-chemical coating method called box boriding was
employed to perform boriding on Ramor 500 armor steel using Ekabor II boron powder at
950°C for durations of 2, 4, and 6 hours. The structural and morphological properties were

investigated using scanning electron microscopy (SEM), X-ray diffraction (XRD), and
profilometry.

The surface roughness, boride layer thicknesses, and structural characteristics of the steels were
compared based on the boriding duration. Consequently, an increase in boriding duration led to

higher surface roughness values for the steel and thicker boride layers were obtained.

Keywords: Ramor 500, boriding, boriding duration, thickness of the boride layer
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Effect of TA addition on high temperature oxidation resistance of nickel-based
superalloy
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Abstract

Ni-based superalloys have wide range of applications due to their superior properties such as
high temperature strength, creep resistance, oxidation resistance, etc. During the high
temperature oxidation of Ni-based superalloys, a continuous and dense oxide film (Cr2O3; and
Al>03) on the surface of the alloy, which have a protective effect, is formed. In the scope of this
study, a novel Ni-based superalloy with good high temperature oxidation resistance was
designed and produced. Moreover, the change of oxidation resistance with the addition of
refractory Ta element was investigated. The alloy system, which was designed with
thermodynamic calculations using ThermoCalc software, was produced by vacuum arc melting
(VAM). Phase analyzes were performed with x-ray diffraction (XRD) techniques, while
scanning electron microscopy (SEM) was used for microstructural characterization. High
temperature oxidation tests were conducted at 1000°C for prolonged time periods and weight
gains were measured. Furthermore, the oxide layers formed on the surface were examined
comparatively.

Keywords: Oxidation Resistance, Elevated Temperature, Scanning Electron Microscopy,
Superalloy, XRD.
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Manganese oxide as an artificial photosynthetic catalyst
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Abstract

Manganese oxide (Mn3O4) is a potential catalyst for water splitting application. Its
performance can be improved by doping and composition alteration. In this study, Mn3Os-
based nanoparticles were doped with calcium, and some composited with porphyrin. The
composition and phase purity, and morphology of the obtained nanoparticles were studied
using X-ray diffraction (XRD) and field emission scanning electron microscope (FESEM),
respectively. Their photoelectrocatalytic behaviors were evaluated by linear sweep
voltammetry (LSV) and chronoamperometry analysis during water splitting process in neutral
conditions. The highest photoelectrochemical (PEC) activity was observed in porphyrin/Ca-
doped Mn304 nanocatalyst whose stability was confirmed by chronoamperometry.

Keywords : Water splitting; Manganese oxide; Calcium dopant; Porphyrin.
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Mikrodalga etkisiyle cimento hammaddelerinin dgiitiilmesi: verimlilik ve enerji
tasarrufu potansiyeli
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Ozet

Bu caligma, geleneksel o6gilitme yontemleri alternatif olabilecek mikrodalga enerjisinin
cimento hammaddelerinin 6giitiilmesindeki potansiyelini incelemektedir. Mikrodalgalarin
cimento lretiminde enerji verimliligi ve 6glitme siireclerinde iyilestirmeler saglayabilecegi
konusu giderek daha fazla ilgi cekmektedir. Geleneksel 6gtlitme yontemleri, genellikle yiiksek
enerji tiiketimine neden olan mekanik gii¢ gerektirmektedir. Mikrodalga enerjisi, malzeme
icindeki su molekiillerini hizla 1sitarak mekanik siireglere kiyasla daha hizli bir 6glitme
saglayabilmektedir. Mikrodalga 6giitme, malzeme i¢indeki mikrodalga emilim 6zellikleri g6z
Oonline alindiginda secici bir sekilde 1sitma saglayarak enerji kayiplarini minimize
edebilmektedir. Bu ¢alisma, mikrodalga enerjisinin ¢imento hammaddelerinin 6giitiilmesinde
daha diistik enerji tiiketimi, daha hizl1 6glitme hiz1 ve daha ince tane boyutu da dahil olmak
iizere c¢esitli avantajlar sundugunu gostermektedir. Bu avantajlar hem ¢evresel
stirdiiriilebilirlik hem de iiretim verimliligi agisindan 6nemlidir. Ayrica, mikrodalga 6glitme
siirecinin geleneksel 6gilitme yontemleriyle kolayca entegre edilebilecegi ve mevcut iiretim
tesislerine adapte edilebilecegi sonucuna varilmigtir. Mikrodalga enerjisi ¢imento
hammaddelerinin 6giitiilmesinde alternatif ve etkili bir yaklasim olarak goriilmiistiir.
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Mikrodalga enerjisinin ¢cimento harcinin hidrolik ve mekanik ozellikleri iizerindeki
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Ozet

Bu calisma, mikrodalga enerjisinin ¢imento harcinin hidrolik ve mekanik 6zellikleri
tizerindeki etkisini aragtirmaktadir. Mikrodalga enerjisinin ¢imento harcinin hidrolik, mekanik
ve diger onemli Ozelliklere etkisi, yenilik¢i bir bakis agis1 sunmaktadir. Geleneksel ¢imento
iiretimi yontemleri, ¢imento harcinin mekanik 6zelliklerini belirlemede kritik bir rol oynasa
da yeni teknolojilerin ¢imento Ozelliklerini gelistirmek icin kullanilabilirligi ve etkisi
aragtirtlmaya devam etmektedir. Bu ¢alismada, mikrodalga enerjisinin ¢imento harci
izerindeki etkileri ayrintili olarak incelenmis ve SEM (Taramali Elektron Mikroskobu) ve
XRD (X-151m1 Kirinimi) gibi yontemler kullanilarak ¢imento harcinin mikro yap1
karakteristikleri degerlendirilmistir. Mikrodalga enerjisinin ¢imento harcina uygulanmasi, su
molekiillerinin ~ hizla 1sinmasin1  ve  hidratasyon reaksiyonlarmin  hizlanmasini
saglayabilmektedir. Bu hizli hidratasyon, ¢imento harcinin daha kisa siirede dayanim
gelistirmesine neden olmaktadir. Mikrodalga etkisi ¢imento harcinin i¢ yapisim etkileyerek
daha kompakt ve homojen bir yap1 olusmasina ve ¢imento harcinin mekanik dayanimini
artmasina katki saglamistir. Mikrodalga enerjisinin ¢imento harcinin i¢ yapisindaki
hidratasyon {irlinlerinin miktarint ve dagilimini olumlu yonde etkilemistir. Mikrodalga
enerjisinin ¢imento harcinin mekanik o6zellikleri {izerindeki etkisi, ¢imento iiretiminde ve
ingaat uygulamalarinda yeni firsatlar sunabilecegi goriilmiistiir.
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Investigating the effect of adding molybdenum to biocompatible titanium-zirconium
alloy: a simulation-based investigation
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and Research Branch, 1477893855, Tehran, Iran.

Abstract

Today, titanium alloys are highly regarded in all kinds of parts, including hip joints, dental
implants, and skull covers due to their high biocompatibility, corrosion resistance, high strength
and hardness, and favorable fatigue behavior. Meanwhile, Ti-6Al-4V alloy, due to the presence
of aluminum and vanadium elements, leads to Alzheimer's disease and accumulation in the
lungs, which has led to the development of new titanium alloys. In this research with the help
of JMatPro material properties analysis software, new Titanium Zirconium alloy and the effect
of adding Molybdenum as a beta stabilizing element have been analyzed. The results showed
that with the presence of Zirconium and Molybdenum elements, the strength of the alloy will
be equal to the conventional Ti-6Al-4V alloy. Also, by increasing the weight percentage of
Molybdenum up to 10% by weight, the elastic modulus decreases up to 16%, which will play
an effective role in reducing pain in patients.

Keywords: Software Simulation, Titanium Alloy, JMatPro, Ti-6Al-4V

* Corresponding Author e-mail: omid.ashkani@srbiau.ac.ir

96


https://www.researchgate.net/publication/370904152_Influence_of_Aluminum_and_Copper_on_Mechanical_Properties_of_Biocompatible_Ti-Mo_Alloys_A_Simulation-Based_Investigation?_sg%5B0%5D=-2MF6iU3LJOZONV7BDSqryuKZYtk3IFU1cI7M5oXu_vFgo1qeqYS37L-la7OP_cnc_G7iozVXAN8SzuR_UHKMLpgu-TS0ZZplCH71_f8.PdV4CfXubyx2LN76eDSmyk8ohfOwWWLp583AeU_3W96IycewyhGFdHamZ0_fXQ4ZTOVmoues4S5AyAkIiFDzXg
mailto:omid.ashkani@srbiau.ac.ir

3rd International Symposium on Characterization 6-8 September 2023
Sabanci Nanotechnology Research and Application Center, Istanbul, Tlrkiye

Development and characterization of pain killer cream containing boron and herbal
extract

Mustafa UCAR', Atilla EVCIN?, M. Volkan YAPRAKCI 3

! Afyon Kocatepe University, Science and Art Faculty, Chemistry Department, 03200 Afyonkarahisar,
ucarm@aku.edu.tr
2 Afyon Kocatepe University, Engineering Faculty, Materials Science and Engineering Chemistry Department,
03200 Afyonkarahisar, evcin@aku.edu.tr
3 Afyon Kocatepe University, Veterinary Faculty, 03200 Afyonkarahisar, Mustafa.volkan@gmail.com

Abstract

Developments in nanotechnology have brought up the issues of toxicity and side effects
mediated by nano-sized systems. Particularly, particle size, particle shape and surface
properties affect the pharmacokinetics and bio distribution of particles. From a therapeutic point
of view, the benefit-risk ratio and its relationship to dose and frequency of dosing should be
considered.

In this study, the oils obtained by purifying Ginger, Turmeric, Juniper and Sycamore leaves by
extraction method were characterized by FTIR, GC-MS and mixed with Vaseline and turned
into cream. In order to improve its pain-relieving properties boron-containing oxide were added,
which is one of the popular raw material of recent years. For this purpose, the effects of each
herbal extract were evaluated by individual groups on rats and in combinations where they were
used alone or together.

Keywords: Boron, Painkiller, oil mixture
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Fabricaton, characterization and evaluation of antibacterial activities of PAN/GO
nanocomposite fibers incorporated with thymus vulgaris leaf extract
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Abstract

In this study, nanocomposite fibers of polyacrylonitrile/graphenoxide (PAN/GO) incorporated
with Thymus vulgaris leaf extract were successfully fabricated using electrospinning technique
for antibacterial applications. Firstly, commercial graphene oxide (GO) was added into
nanoscale polyacrylonitrile (PAN) fibers. Fourier Transform Infrared spectroscopy (FT-IR) and
contact angle measuring device were used to reveal the chemical structures of the prepared
PAN/GO nanofiber samples and examine their wetting behavior. The surface morphology of
the obtained fibrous composite materials was observed by Field Emission Scanning Electron
microscopy (FE-SEM) and the average fiber diameter dimensions of fibers were measured with
the ImagelJ software system. Structural analysis results confirmed that the prepared composites
consisted of both PHB and PLA fibers. Morphological analysis results showed that GO additive
reduced the mean fiber diameter of PAN nanofibers. It was determined that the PAN/GO
working solution could produce homogeneous and bead-free fibers under the conditions of 1
mL/h feed rate, 18 kV power and 15 cm needle tip to collector distance. Moreover, the
hydrophilic GO loaded to the PAN fibers led to a reduction in the water contact angle of the
resulting composite nanofiber surfaces, offering a useful property for a variety of antibacterial
applications. Later, the prepared Thymus vulgaris leaf extract was applied to PAN/GO
nanofiber surfaces via spray coating to impart antibacterial properties. The antibacterial activity
of PAN/GO fibers containing the extract was tested against Staphylococcus aureus, a gram-
positive bacteria. The higher extract content in the nanofibers resulted in a decrease in bacterial
colony formation. The results displayed that PAN/GO nanocomposite fibers loaded with
Thymus vulgaris leaf extract could be a promising material for various antibacterial
applications.

Keywords: PAN, GO, Thymus vulgaris leaf extract, Nanocomposite fibers, Antibacterial
activity.
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Investigating the corrosive inhibiting properties of cigarette butts extract on AISI 4140
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Abstract

Utilizing recycled cigarette butts as a corrosion inhibitor for AISI 4140 immersed in a 10% HCI
solution could be a game-changer. The aim of the current investigation is to explore the
feasibility of employing recycled cigarette butts as a corrosion inhibitor for AISI 4140 that is
immersed in a 10% HCI solution. To accomplish this goal, we investigated the impacts of
aqueous extracts derived from cigarette butts with varying concentrations (ranging from 2% to
10%) on three distinct heat treatment conditions of steel (as received, oil quenched, and
annealed). The chemical composition of the unprocessed extracts was determined using
spectrometric techniques. The efficacy of cigarette butt extract as an inhibitor on AISI 4140
was evaluated using potentiodynamic polarization analysis in a 10% HCI solution. The
investigation revealed that the most effective inhibitor concentrations for all heat treatment
forms, including as received, annealed, and oil quenched, were achieved at 8%, resulting in
efficiencies of 99%, 75%, and 96%, respectively. Furthermore, at an 8% inhibitor
concentration, the corrosion rate was significantly reduced for all heat treatment types including
as received, annealed and oil quenched, with reductions of 1.219 mm/yr, 4.95 mm/yr, and 1.20
mm/yr respectively. The surface analysis was conducted using a high-powered stereo Leica
microscope.

Keywords: AISI 4140, corrosion inhibitor, heat treatment, potentiodynamic polarization
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Abstract

Silica-based ceramic cores are significantly used in the investment casting process. For this
purpose, they must exhibit sufficient flexural strength and thermal resistance. In this study, the
effect of zircon-alumina fibers on the mechanical and chemical properties of the ceramic cores
was evaluated. Samples were produced by injection molding under 12 kPa pressure and at 115
°C temperature. Samples were prepared with 0, 1 and 2 Wt% Alumina-Zircon fibers as an
additive. MOR, XRD, SEM and leachability characterization analysis were performed. The
results show that the fibers increase the MOR and the leachability of the core up to 43%, and
449% respectively.

Keywords : ceramic cores, injection molding, fused silica, Alumina-Zircon fibers.
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Finite element analysis of AISI 316LLN & AISI 304 stainless steel for automotive axle
shafts: a simulation-based investigation
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Abstract

The automotive axle shaft is a critical component in the drivetrain system, transferring the
torque from the differential to the wheels and enduring significant mechanical stresses. Material
selection for axle shafts directly impacts vehicle performance and durability. In this study, we
performed finite element analysis on two stainless steel materials: "Stainless steel, austenitic,
AISI 316LN, annealed, wrought" and "Stainless steel, austenitic, AISI 304, 1/2 hard, wrought."
The axle shafts were subjected to loading conditions representing real-world scenarios. One
end of the shaft was fixed, while a 1000 N.m bending moment in the opposite y-direction and
a constant 500 N.m axial force were applied, simulating acceleration, cornering, and vehicle
weight. We evaluated stress distribution, deformation, and failure potential. Our analysis
revealed that under the specified loading conditions, "Stainless steel, austenitic, AISI 316LN,
annealed, wrought," exhibited failure, while "Stainless steel, austenitic, AISI 304, 1/2 hard,
wrought," displayed superior resilience without immediate signs of failure. These findings
suggest that AISI 304 is a more suitable material for automotive axle shafts in demanding
driving scenarios. This study contributes to the selection of materials for automotive
components, enhancing overall vehicle performance and safety.

Keywords: Automotive Axle Shaft, Software Simulation, Ansys, Materials Science
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Impact of kerogen matrix roughness on methane and ethane adsorption: a molecular
simulation study
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Abstract

Understanding the adsorption capacity of kerogen, the predominant organic component in shale
gas reservoirs, is crucial. However, the limitations associated with experimental investigations
have thus far hindered a comprehensive exploration of the influence of kerogen surface
roughness on adsorption capacity. Given these constraints, the present study employs molecular
simulation techniques to delve into the implications of surface roughness within the kerogen
matrix confined within a 4 nm slit pore. For this purpose, the adsorption behavior of methane
and ethane fluids was scrutinized at a temperature of 363.15 K and pressure of up to 50 MPa.
The Langmuir adsorption model was used to convert excess adsorption to absolute adsorption.
The results of this study revealed that the adsorption amount increases with roughness, thereby
serving as a significant parameter for quantifying adsorption and estimating gas in place.
Furthermore, the impact of roughness on the absolute adsorption of methane fluid was more
pronounced than that of the ethane fluid.

Keywords: Shale gas, Adsorption, Roughness, Kerogen, Molecular simulations.
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Mikroalg aracili mikrobiyal yakit hiicrelerinin potansiyeli ve uygulamalari
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Ozet

Enerji kaynaklarinin giderek sinirli hale geldigi ¢agimizda, siirdiiriilebilir ve yenilenebilir enerji
iiretimi arayist on plana ¢ikmistir. Mikrobiyal yakit hiicreleri bu arayisin sonucunda ortaya
cikmis ve son yillarda 6nem kazanmistir. Bu hiicreler, mikroorganizmalarin biyokimyasal
reaksiyonlart yoluyla organik maddeleri dogrudan elektrige doniistiirebilirler. Bu ¢alismada
hiicrenin anot bolmesinde at giibresi atik suyu ve kuru mikroalg biyokiitlesi substrat olarak,
katot boélmesinde ise Chlamydomonas sp. mikroalg tiirii elektron alicis1 olarak kullanilmistir.
Her iki bolmede de grafit kege elektrot kullanilmistir. Bu sistemde gerceklestirilen deneyler
sonucunda 29,93 mW/m?’lik maksimum gii¢ yogunlugu ve 599 mv agik devre voltaji
kaydedilmistir. Ayn1 zamanda atik suda % 49,35 KOI giderimi elde edilmistir. Bu ¢aligsma, atik
su ve mikroalglerin kullanildig1 ¢ift odacikli mikrobiyal yakit hiicresinin enerji iiretim
potansiyelini vurgulamaktadir. Chlamydomonas sp.  mikroalglerinin katot bdolgesinde
kullanilmasi, fotosentetik aktivite sonucu iiretilen oksijenin elektron transferinde
kullanilabilecegini gostermektedir. Bu yontem, atik yonetimi ile yenilenebilir enerji iiretimini
bir araya getirerek cevresel siirdiiriilebilirlige katki saglamaktadir.

Anahtar Kelimeler: Atiksu Aritim1, Mikrobiyal Yakit Hiicresi, Yenilenebilir Enerji
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Experimental study of the mechanical performance and approaches related to the
durability of expanded polystyrene concrete
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Abstract

This paper is devoted to the experimental study of lightweight cement composites made from
the valorization of dune sand, corrected by crushed sand following the application of the
Abrams method. Lightness is achieved by the partial substitution of the corrected sand by
expanded polystyrene beads. The latter is characterized by its thermal and acoustic insulation
power as well as its lightness. Our main objective is to investigate experimentally the influence
of the increased PSE bead content in the concrete mix. This investigation is based on the
physico-mechanical behavior and the durability of the expanded polystyrene concrete. A series
of this composite are produced by incorporating expanded polystyrene (EPS) beads at
volumetric contents ranging from 0; 15; 25; 35; 45; 75 and 100% EPS, as a substitute for the
corrected dune sand.

Experimental results revealed that the increase in the partial substitution of corrected dune sand
by PSE beads in the concrete mass positively decreased the density and negatively decreased
the mechanical properties (the mechanical compressive strength (Rc) and the dynamic modulus
of elasticity (Ed)). Moreover, the presence of PSE beads in concrete contributes significantly
to the improvement of the durability properties.

Keywords: lightweight concrete, Expanded polystyrene (EPS), Transport properties,
Durability.
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BNT-BKT-BT piezoelektrik seramiklerde cesitli katkilarin elektriksel 6zelliklere
etkilerinin incelenmesi
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Ozet

Bu gahsmada, 0,854(Bi0,5NaO,5TiO3)-0,12(Bi0,5K075TiO3)-0,026(BaTiO3) (BNT-BKT-BT)
seramikler kati-hal yontemi kullanilarak, katkisiz, %1 mol B™ ve %1 mol B*? ile birlikte %1
mol farkli D' (D™ AI™, Li*!, Mn" ve Nb*) katkilar1 kullanilarak {iretilmistir. Yiiksek
safliktaki oksit ve karbonat hammaddeler 6giitme ve karigtirma islemlerinin ardindan kalsine
edildikten sonra B>O; tozu stokiyometriye uygun olarak eklenmistir. Uretilen tozlar pelet
sekline getirilerek baglayici giderme isleminin ardindan 1150°C sicaklikta 12 saat boyunca
sinterlenmistir. Arsimet yontemi ile yogunluklari belirlenen sinterlenmis numunelerde X-
isinlart kirmnimi (XRD) analizi ile kristal yapi, taramali elektron mikroskobu (SEM) ile kirik
ylizey mikroyap1 karakterizasyonlar1 gergeklestirilmistir. Karsilikli yilizeyleri parlatilmig ve
elektrotlanmis numunelerin dielektrik (&; ve tand), piezoelektrik (ds3) ve ferroelektrik histeresiz
(P-E) olgtimleri alinmistir. Elde edilen bulgular 1s1ginda tekil olarak bor veya bor ile ikili
katkilamanin yapi ve elektriksel 6zellikler lizerindeki etkileri irdelenecektir.

Anahtar Kelimeler: Kursunsuz piezoelektrik, BNT-BKT-BT, Bor, Katkilama, Ferroelektrik,
Dielektrik.

* lgili yazar e-posta : sabbak@aku.edu.tr

105



3rd International Symposium on Characterization 6-8 September 2023
Sabanci Nanotechnology Research and Application Center, Istanbul, Tlrkiye

Kinetics of pack boriding of EN-GJL-250 lamellar gray cast iron
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Abstract

In the present study, the lamaller gray cast iron (EN-GJL-250) was hardened by pack-boriding
in the powders mixture of 50%B4C, 49.5%A1,03 and 0.5%AlF3 at 800, 900 and 1000 °C for 2,
4, 6 and 8 h. The produced borided layers were characterized by scanning electron microscopy
(SEM) and XRD analysis. The boriding kinetics of EN-GJL-250 lamaller gray cast iron was
also investigated. Based on empirical relationship relating the time dependence of total boride
layer thichness. The activation energy for boron diffusion was calculated as equal to 169.66 kJ
mol! for the EN-GJL-250 cast iron. The experimengal values of total boride layer thichness are
in agreement with the results from the empirical relation.

Keywords: Pack-Boriding, Diffusion, Borided layer, Kinetics, Activation energy
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Green synthesis of nano graphite materials from lemon and orange peel: a sustainable
approach
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Abstract

The presented research is focused on waste to wealth phenomenon, where Nanographite
materials (NGMs) from lemon and orange peel powders were synthesized by pyrolysis
technique. The prepared NGMs were analyzed using X-Ray Diffractometer (XRD) and Fourier
Transform Infrared Spectroscopy (FTIR) for structural and compositional properties. The XRD
study validated the crystalline character and size (13 and 15 nm, respectively) of the NGMs
obtained from lemon and orange peels, while the FTIR examination revealed information
regarding the functional groups contained in the materials. The fabricated NGMs from lemon
and orange waste have the potential to be used in a variety of scientific and engineering
applications, including energy storage and water purification systems.

Keywords: waste to wealth, pyrolysis, lemon and orange peel, X-RD.
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The effect of anhydrous boric acid on the strength of concrete
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Abstract

In this study, the effect of anhydrous boric acid on the strength properties of concrete was
investigated. 15x15x15 cm samples of concrete with 2% and 4% anhydrous boric acid additive
were produced, together with reference concrete with or without setting accelerator additives.
Three cube samples were produced for each mixture type and these samples were subjected to
compressive strength tests after curing periods of 7, 14 and 28 days. While better results were
obtained in the strength values of the concrete samples using the setting accelerator, it was
determined that the strength values of the concrete decreased with the increase of the anhydrous
boric acid additive ratio.

Keywords: Concrete, Anhydrous boric acid, Compressive strength
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The effect of granular styrofoam additive on mechanical strength of concrete
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Abstract

In this study, 1% granular Styrofoam additive was used to make the porous concrete, which has
the largest share among the building components, lighter and more useful, and some tests were
carried out to measure the compressive strength. In order to improve the physical and
mechanical properties of the concrete, 1.5% hyper plasticizer was added to the mixing water
together with the cement. Physical and mechanical tests were carried out on the produced
concrete samples on the 7th and 28th days. As a result, it has been seen that the unit volume
weight and specific gravity values of the granular Styrofoam additive are lower than the crushed
stone aggregates, the water absorption rate is high, and the compressive strength values are
close to the strength values.

Keywords: Granular styrofoam, Concrete, Mechanical Strength,
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The effect of foam additive in concrete on the mechanical strength of concrete
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Abstract

In recent years, studies have been carried out on the effects of foam concrete applications, which
are widely used in our country, on concrete strength. In this study, the strength properties of
concretes with 1.8 and 2.4% foaming agents were investigated. The positive and negative
effects of the strength of the foaming agent on the concrete were investigated. Cement, crushed
sand and water and foaming agent were used as raw materials. Cube samples of 15x15x15 cm
dimensions were prepared and subjected to 7 and 28-day compressive strength tests. As a result
of the experiment, decreases were observed in the compressive strength values with the increase
in the foaming agent additive ratio.

Keywords: Foam Concrete, Foaming Agent, Mechanical Strength,
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The effect of barium on structural and thermophysical behaviour of aluminoborosilicate
sealing glasses for sofcs applications
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Abstract

Structure property relationships in a series of barium oxide silica swapped glasses of BaO-ZnO-
Lax03-Al203-B203-Si0; have been investigated to assess their suitability for use as a potential
sealing material in solid oxide fuel cell (SOFC) applications. Density, mechanical properties,
thermal and electrical properties have been characterised as a function of composition. Raman
and Fourier transform infra-red spectroscopies were undertaken to understand glass structural
changes. The Tgs of these glasses fall between 580 to 662°C which suggests they could be used
for intermediate temperature SOFCs. The mechanical properties are generally comparable to
other glasses and the thermal expansion coefficients of some of the samples in glass and glass-
ceramics form meet the optimal values required for sealing glasses and has shown potential for
use in SOFC sealing applications.
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Nanomaterial and its application in wastewater treatment: a multicriteria decision-
making approach
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Abstract

Due to the special physicochemical properties and characteristics of nanomaterials,
nanotechnology is widely chosen as one of the most suitable solutions for wastewater
treatment. However, choosing the best nanomaterial for a given wastewater treatment
application involves making a difficult judgment call based on several factors. The use of a
Multicriteria Decision Making (MCDM) methodology to choose the best options among
several nanomaterials for wastewater treatment is thoroughly examined in this research work.
Alternatives of nanomaterials and a variety of criteria, such as efficiency, concentration,
crystallographic properties, absorption capacity, and contact time, are associated together to
perform an MCDM selection. To compile information on the characteristics of nanomaterials
and how well they function in applications for wastewater treatment, a thorough literature
research is carried out. To avoid techniques that are based on comparing criteria with
subjective and purely factual bases, in this research work, Entropy - SAW & TOPSIS methods
were used in the model to compute the importance of criterion in terms of weights and to
associate them with nanomaterial alternatives. An example case study involving the selection
of nanomaterials for heavy metal removal from industrial wastewater was used to illustrate
the suggested MCDM technique. This study provides experts in the wastewater treatment
sectors with the most adequate nanomaterial substitute, in order to reduce process cost and
gain faster absorption time. An objective technique is applied to strengthen the general
understanding of wastewater treatment preferring the optimal nanomaterial options, taking
into account many different factors including material properties and empirical data.

Keywords: Nanomaterial, Nanotechnology, Wastewater treatment, MCDM, Entropy — SAW,
Entropy — TOPSIS.
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Abstract

The current study demonstrates a new procedure for designing the optimal shape of a two-
dimensional airfoil which has been exposed to uniform flow with the attack angle of a. In
this procedure, in order to increase the precision, using the conformal mapping, every panel
is mapped to the new coordinate system. With the aim of simplicity in integration process,
the equation of the curve has been estimated by polynomials that are based on summation
operator. Shape design problem being based on the difference between the calculated
minimum pressure distributions with the favorite pressure distribution has been discussed
as a target function. Adjoint method is used for the inverse problem analysis. The
minimizing of the mentioned target function versus the orthogonal polynomials parameters
lead to solve a system of equations. In order to avoid ill-posed condition of the equations,
the Tikhonov regularization has been applied. In addition to a computational algorithm
provision, a typical pressure distribution has been used and obtained the profile of the airfoil
while the accuracy of the calculation is presented. The Advantage of this method is the
facility of its application in the shape design problems.

Keywords: Optimization; Orthogonal Polynomials; Shape Design; Tikhonov Regularization
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Abstract

AlO3 ceramic materials have many industrial applications, especially because they have wear
resistant. In this study, dimples of different sizes were formed on the surface of ceramic plates
with a COz laser. The effects of laser power and laser exposure time on the dimensions of the
cavity were investigated. For this purpose, laser powers of 40, 52, 65, 78, 91 and 105 W were
applied to the ceramic material for 10 seconds. In addition, 80 W laser power was kept constant
and the laser beam was sent to the material for 1, 5, 10, 15, 15, 20, 25 and 30 seconds. High-
resolution images of the resulting cavities were taken with an optical microscope. Using the
images, the dimensions of the cavities were measured and the effects of laser power and laser
exposure time on the cavity geometry were observed.

Keywords: Al2O; ceramic, Laser machining, Laser parameters, Surface texture, CO; laser.
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Hidrotermal yontem ile TiOz-nano partikiil tozu kullanilarak iiretilen bor katkilh BNT-
BT kursunsuz piezoelektrik seramik tozunun morfoloji karakterizasyonu
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Ozet

Bu ¢alismanin amac1; TiO2 Nano Partikiil tozu kullanarak bor (B*?) katkil1 0,94(Bio sNao sTiO3-
0,06BaTiO3; (BNT-BT+B) ¢evre dostu ve kursunsuz piezoelektrik 6zellige sahip tozlarin
hidrotermal yontem ile iiretilmesi ve karakterizasyonudur. Bdylece literatiirde ¢cokca calisilan
cevre ve insan sagligina zararli Pb katkili piezoelektrik malzemelerin yerini alabilecek 6zellik
ve performansi saglayan alternatif kursunsuz, doga ve ¢evre dostu, polimer malzemelere katkili
olarak kullanilabilecek piezoelektrik toz iiretiminin gelisim silirecine katki yapmak
hedeflenmektedir. Bu hedef dogrultusunda morfotropik faz yapili 0,94(BiosNaos TiOs-
0,06BaTiO3) (BNT-BT) piezoelektrik kristallerinin tiretimi %1 mol Bor (B*?) katkisiyla diigiik
sicaklikta hidrotermal yontem ile gerceklestirilmistir. Hidrotermal reaksiyon igin sicaklik
200°C ve siire 48 saat olarak belirlenmistir ve BNT-BT+1mol B tozlarin {iretimi
gerceklestirilmistir. Uretim asamasinda sodyum kaynagi olarak kullamlan NaOH
konsantrasyonu farkli molar oranlarda, diger bilesenler i¢in ise tuzlar, hidroksitler ve oksitler
kullanilmistir. Farkli NaOH molar oranlarinin ve TiO2 Nano Partikiil tozu kullaniminin iiretilen
piezoseramik toz sisteminde morfolojik olusumlar {izerindeki etkilerinin incelenmesi
amaglanmistir. Bu cergevede istenen {iistiin 6zellikleri saglayan morfolojinin ve boyutun elde
edilebilmesi 6nemlidir. Uretilen piezoseramik tozlara yapisal karakterizasyon i¢in XRD, SEM
ve EDX analizleri yapilmistir. Yapisal ve faz analizleri 15181nda uygun goriilen kristalin tozlarin
piezoelektrik PVDF polimer malzemelere kompozit malzeme iiretimi ic¢in katki olarak
kullanilmasi ile iistiin piezoelektrik 6zellikli esnek piezokompozit malzemelerin gelistirilmesi
caligmanin nihai hedefidir.

Anahtar Kelimeler : Hidrotermal yontem, TiO; Nano Patikiil, BNT-BT+%1 mol B, Morfoloji,
Esnek Piezoelektrik, Kompozit
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A review on properties and applications of ferrites
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Abstract

For many years, the name of magnetic materials has been mentioned as one of the most widely
used and important materials. We have been familiar with the phenomenon of magnetism
through the compass for about 4000 years. More than 150 years ago, a great scientist named
Maxwell taught us the relationship between magnetism and electricity and formulated it. I call
this course “the spring of life in the world of ferrites”. Maxwell's equations were like the seeds
that Maxwell planted and then the first buds have appeared in Heinrich Hertz period. The
existence of electromagnetic waves was proved.

About 15 years after Hertz, the first study on magnetic ferrites was done by Hilpert. In the
Forestier period, we saw the first leafs, then with great discoveries from Kato and Takei we saw
the blossom! The years 1935 to 1970 are known as the golden age of ferrites. This period was
“The summer of life in the world of ferrites”, In my idea! Because researches were seen in
production and commercialization of ferrite materials. The buds have grown due to technology
and experience, and we encountered many fruits and ferrites. In this article, we tried to have an
overview of the history of ferrites, their properties, applications.

Keywords: Ferromagnetic materials, Ferrites, Ceramics.
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Karbon lif katkili kompozitlerin basing yiikleri altinda kendini algilamasi
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Ozet

Beton, dayanimi arttik¢a gevrekligi de artan bir malzemedir. Betonun hem yiiksek dayanima
sahip olmasi hem de siinek bir davranig gdstermesi aragtirmalara konu olmustur. Lif takviye
edilen ¢cimento esasli kompozitler gelisen beton anlayisi i¢in dnemli bir yer tutmustur. Beton
icerisine takviye edilen lifler sayesinde betonun egilme dayanimi, toklugu, siinekligi vb.
ozellikleri iyilesmektedir. Bu sayede beton basing bolgesinde etki gdsterirken lifler de ¢ekme
bolgesinde etkili olarak betonun eksik yonlerini tamamlayan bir kompozit olusturulmustur. Bu
liflerden biri olan karbon lif hem yiiksek dayanimiyla hem de yiiksek iletkenlik 6zelligiyle ne
cikmaktadir. Bu calismada ¢imento esasli harg igerisine %2, %3 ve %4 oranlarinda karbon lif
ilave edilmis, karbon lifin elektriksel iletkenligi sayesinde beton igerisinde bir sensor gorevi
gorerek beton hakkinda bilgi vermek suretiyle betonun basing yiikleri altinda kendini algilamasi
amaglanmistir.

Anahtar kelimeler: Karbon lif; ¢imento esasli harg; kendini algilama; sertlesmis har¢ mekanik
ozelikleri.
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The solution of digital transformation challenges with the future of operations in the
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Abstract

This paper reveals state-of-the-art technologies, their implications and the challenges associated

with the future of operations in the field of Internet of things (IoT) & artificial intelligence (AI).

Some of the challenges that may face in the future with the digital transformation of IoT and

Al are the following:

[1  Data Security: With the increased connectivity and data exchange in IoT and Al, the risk of
data breaches and cyber-attacks becomes a major concern. Securing sensitive data and
protecting it from unauthorized access will be a significant challenge. By Implementing
robust security measures such as encryption, access controls, and regular vulnerability
assessments, data security can be increased. Furthermore, stay updated with the latest
security threats and adopt best practices for protecting data in transit and at rest.
Continuously monitor and patch vulnerabilities to ensure a secure environment.

[ Interoperability: IoT devices and Al systems come from various vendors and may use
different protocols and standards. Ensuring seamless integration and communication
between these heterogeneous systems will be a challenge, especially when they are
deployed on a large scale. Firstly, prioritize interoperability during the planning and design
phase. Secondly, choose IoT devices and Al systems that adhere to industry standards and
protocols. And finally, invest in middleware or integration platforms that can facilitate
seamless communication and data exchange between different systems.

(] Scalability: As the number of connected devices and data generation increases,
organizations need to ensure that their infrastructure and systems can handle the scalability
requirements. This includes managing large volumes of data, processing tasks in real-time,
and maintaining high-performance levels. Firstly, design a scalable architecture that can
accommodate future growth. Secondly, consider solutions like cloud computing or edge
computing to handle large data volumes and processing requirements. And, regularly assess
and optimize the infrastructure to ensure scalability and performance.

[} Skill Gap: The successful implementation of IoT and Al requires highly skilled
professionals who can analyze and interpret data, develop algorithms, and manage complex
systems. However, there is a shortage of qualified individuals in these domains, which can
pose a challenge for organizations trying to leverage IoT and Al effectively. Firstly, invest
in training and development programs to upskill existing employees or hire new talent with
the necessary skills in IoT and Al Secondly, partner with educational institutions or
industry associations to participate in training programs and certifications. Thirdly,
encourage collaboration and knowledge-sharing within the organization to foster a learning
culture.
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[]  Ethical Concerns: The use of Al and IoT technologies raises ethical concerns related to
privacy, bias, and transparency. Organizations need to establish guidelines and policies to
address these issues and ensure responsible and ethical use of these technologies. Develop
clear guidelines and policies regarding data privacy, bias in Al algorithms, and transparency
in decision-making processes. Establish a governance framework to ensure compliance with
ethical standards and regulations. Involve stakeholders, including legal and ethics experts,
to address potential ethical challenges effectively.

'] Continuous Innovation and Upgrades: The field of IoT and Al is continuously evolving,
with new technologies and advancements emerging regularly. Organizations need to keep
up with these changes and consistently upgrade their systems to stay competitive and
leverage the latest innovations. By staying informed about new technologies, trends, and
industry advancements. Continuously assess and evaluate emerging technologies that can
enhance your IoT and Al capabilities. Conduct pilot projects or proof-of-concepts to test
and validate new solutions before implementing them on a larger scale.

The successful digital transformation of IoT and Al requires organizations to address these
challenges effectively and proactively to unlock the full potential of these technologies for
improved efficiency, productivity, and innovation. Digital transformation is an ongoing
process, and organizations need to be agile and adaptable in their approach. Regularly assess
the progress, measure outcomes, and adjust strategies accordingly. Embrace a culture of
innovation, collaboration, and continuous improvement to successfully navigate the digital
transformation journey.

Keywords: Digital transformation, Internet of things (IoT), Artificial intelligence (Al).
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Preparation and characterization of nanoemulsion encapsulating curcumin
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Abstract

Curcumin is the most active component obtained from the turmeric (Curcuma longa) plant. The
current work attempted to use nanoencapsulation technology to address the instability of
curcumin during processing & problems of bioavailability. With an encapsulation effectiveness
of 90%, curcumin powder was encapsulated in nanoemulsion droplets of medium-chain
triglyceride (MCT) oil generated by high-shear stirring & high-pressure homogenization using
maltodextrin and Tween-80 as emulsifiers. The nanoemulsion generated has a particle size with
an average diameter of 150.64 + 10.4 nm & a {-potential of —6.0 mV. Emulsion stability was
determined by centrifugation at 1300xg at 5 degrees for 30 minutes and heating at 80 degrees
for 30 minutes.

Keywords: Bioavailability, curcumin, high-Shear Stirring nanoemulsion, stability
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Hydroxyapatite porous scaffolds
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Abstract

Bone is an organ responsible for maintaining the body structure, strength, and transmission of
force and movement in humans and other animals. Bone injury is considered one of the
challenges of medical science, which allocates much money for treatment worldwide every
year. The mineral structure of bone is composed of hydroxyapatite, and its protein part is mainly
composed of collagen. Hydroxyapatite is one of the essential bio-ceramics used in medicine
and dentistry. It has attracted attention recently due to its unique biological properties and
structural similarity to hard bone tissue. The production of bone substitutes requires the
complete similarity of their structure with the mineral phase of bone cells on both large and
small scales. Functional grading of materials is one of the required characteristics of artificial
tissues. Creating a functionally graded bone implant can regulate bone regeneration and
facilitate healing. In this research, hydroxyapatite scaffolds were made by pressing and sintering
methods, and calcium carbonate and polyethylene glycol with specific granulations were used
to create porosity in the scaffolds. In order to characterize the samples, physical properties tests,
compressive strength tests, scanning electron microscope imaging, bioactivity tests by
immersion in SBF solution, and cytotoxicity tests by MTT method were performed. The results
of the tests show that well-established gradual porosity changes, average porosity of about 50%,
and compressive strength of about 40 to 50 MPa show good compatibility with bone tissue.
Also, the results of SBF and MTT tests showed the successful formation of an appetite layer
and significant cell proliferation. All the results show the usability of the material defined in
this project as a bone tissue scaffold.

Keywords: Bone Scaffold, Hydroxyapatite, Functionally Graded Material, Porosity.
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Etial 177 aliiminyum alasiminin dokiimiinde niyobyum ilavesinin beslenebilirlik iizerine
etkisinin incelenmesi
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Ozet

Aliiminyumun ve alagimlarinin dokiimde dayaniminin fazla olmasi, elektriksel iletkenlik
ozelliklerinin gii¢lii olmas1 ve mekanik 6zelliklerinin de oldukga iyi olmasi nedeniyle kullanimi
yaygin olan 6nemli bir malzemedir. Giiniimiizde bu sebeplerden dolayr savunma sanayi,
endiistriyel liretimlerde ve makine sanayinde kullanimi olduk¢a yaygindir. Giiniimiizdeki
teknolojik gelismeler sebebiyle siirekli farklt mekanik ve fiziksel 6zelliklere sahip malzeme
ihtiyac1 karsimiza ¢ikmaktadir. ihtiyag olan malzemelerinse hammaddeleri hem kolay temin
edilebilmeli hem de maliyeti ucuz olmasi gerekmektedir. Saf halde bulunan metaller belli
ozelliklere sahip olup bu 6zellikleri degistirmek ve iyilestirmek i¢in alasimlar olusturulur.
Alasim, elementlerin ilave oranina gore degisiklik gostermektedir. Bu kapsamda aliiminyum
alasimlarinin 6zelliklerinin gelistirilmesine yonelik olarak Niyobyum elementi de son yillarda
kullanilan alternatif malzemeler arasindadir. Bu ¢aligmada primer Etial177 aliiminyum alagimi1
ilavesiz ve degisen Nb oranlarinda dokiimler yapilacaktir. Nb ilave miktar1 i¢in mevcut literatr
bilgisi ve ekonomik olmasi diisiiniilerek 90,03, %0,06 ve %0,1 oranlar1 belirlenmistir.
Dokiimlerde 200 °C kalip 1sitma sicakliginda 6rdek ayagi kokil kalibi kullanilmistir. Kalip
icerisinde 2 farkli modiile sahip kesit mevcut olup degisen katilagma zamanlarindaki
beslenebilirlik etkisi tespit edilmesi amaclanmistir. Calisma sonucunda degisen ilave
miktarinda beslenebilirlik sonuglarinda farkliliklar tespi edilmistir. Ayrica Nb ilave miktarinin
da beslenebilirlik degisimin ilizerinde etken oldugu tespit edilmistir.

Anahtar Kelimeler: Etiall177 aliiminyum dokiim, Ordek ayag: kalibi, Beslenebilirlik, Nb
ilavesi.
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Investigation of the effect of niobium addition on feedability in casting of Etial177
aluminium alloy

Abstract

It is an important material that is widely used due to the high strength of aluminium and its
alloys in casting, strong electrical conductivity properties and very good mechanical properties.
Today, for these reasons, it is widely used in the defensive industry, industrial production and
machinery industry. Due to today's technological developments, the need for materials with
different mechanical and physical properties constantly arises. The raw materials of the
materials needed should be both easily available and cheap in cost. Pure metals have certain
properties and alloys are formed to change and improve these properties. The alloy varies
according to the addition ratio of the elements. For this reason, Niobium element is among the
alternative materials used in recent years in order to improve the properties of aluminium alloys.
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In this study, castings will be made without the addition of primary Etiall77 aluminium alloy
and with varying Nb ratios. For the amount of Nb addition, 0.03%, 0.06% and 0.1% were
determined considering the available literature and economics. Duck foot permanent mould was
used in castings at a mould heating temperature of 200 °C. There are sections with 2 different
modules in the mould and it is aimed to determine the feedability effect at varying solidification
times. As a result of the study, differences were detected in the feedability results in the varying
amount of additives. In addition, it has been determined that the amount of Nb addition is also
a factor on the feedability change.

Keywords: Etial177 aluminium casting, Duck feet mould, Feedability, Nb addition.
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Erbiyum ilavesi ve katilasma zamaninin etial 160 aliiminyum alasiminin dokiimiinde
mikroyapi degisiminin incelenmesi
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Ozet

Aliiminyum alasimlart miihendislik yonden bir¢ok avantaji sayesinde otomotiv, havacilik,
savunma, uzay endiistrisi, makine imalat, gida endiistrisi gibi bir¢ok alanda yayginca kullanim
bulmaktadir. Alasim elementi ilaveleri ile gelisen teknoloji sonucu gerekli ilave ozellik
gereksinimlerinin de karsilanmasina yonelik calismalarda 6nem kazanmistir. Teknoloji
gelistikce malzemelerden ilave 6zellik beklentileri ortaya ¢ikmaktadir. Bu kapsamda alagimin
nihai yapisina dogrudan etki eden katilagsma siirecinin kontrol altina alinmasi gerekmektedir.
Bu sebeple dokiimde uygulanan proses ve alasim elementi ilaveleri ile ortaya ¢ikan modifiye
edilmis ve ince taneli yapilarda akiskanli§in arttigi, daha iyi besleme ve daha gézeneksiz bir
yap1 olustugu, mekanik 6zelliklerin iyilestigi, yorulma direnci, sizdirmazlik direnci degerlerinin
artt1g1 bilinmektedir.

Bu ¢aligmada Etial 160 aliiminyum dokiim alasimina %0,03, %0,05 ve %0,1 Erbiyum ilavesi
ile dokiimler yapilmistir. Dokiimlerde degisen kesitler iceren basamak seklinde kokil kalip
kullanilmistir. Kalipta kesit degisimlerine bagli olarak farkli katilasma zamanlar1 elde
edilmigtir. Boylece katilasma zamani ve Er ilavesinin Etial 160 aliiminyum alasiminda
mikroyapi lizerinde etkileri incelenmistir. Calismada ergitme, kokil kaliba dokiim, metalografik
islemler, mikroyap1 inceleme teknikleri kullanilmistir. Sonuclar incelediginde katilagma
zamanina ve Er ilave miktarina bagl olarak dokiim mikro yapilarinda degisimler oldugu tespit
edilmisgtir.

Anahtar Kelimeler: Etial160 Aliiminyum, Dokiim, Katilagsma zamani, Mikroyapi, Erbiyum.
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The effect of boriding temperature on the structural and morphological properties of
ramor 550 steel
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Abstract

Ramor 550 armor steel falls under the category of high-strength ballistic protection steel,
featuring a hardness and thickness ranging from 460 to 540 HV and 3 to 15 mm, respectively.
Its purpose is to endure high-velocity impacts effectively. Boriding is a thermo-chemical
reaction based on the diffusion of boron, resulting in a hard surface coating consisting of mixed
boron compounds in accordance with substrate material. In the present study, box boriding was
applied to Ramor 550 steel with using Ekabor II boron powder to perform boriding at 900 °C,
950°C and 1000°C for the duration of 2 hours. The structural and morphological properties
were examined with scanning electron microscopy (SEM), X-ray diffraction (XRD), and
profilometry.

The surface roughness, boride layer thicknesses, and structural characteristics of the steels were
compared based on the boriding temperature. Therefore, it was observed that the surface
roughness and boride layer thickness values increased with the increase of boriding
temperature.

Anahtar Kelimeler : Ramor 550, boriding, boriding temperature, thickness of the boride layer,
characterization
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Effect of surface modification on biocompatibility and corrosion of Ti and Ti6Al4V alloy
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Abstract

In order to develop biomaterials, protective layers are formed on the material surface by using
thin film preparation methods. One of the thin film preparation methods is the sol-gel method.
Sol-gel is a widely used method in the preparation of organic-inorganic hybrid based coating
materials. In this study, it is aimed to improve the surface properties of pure titanium and
Ti6Al4V alloy by sol-gel dip coating method. TMSPM (3-(Trimethoxysilyl)propyl
methacrylate) and GLYMO (3-(Glycidoxypropyl)trimethoxysilane) silane bonding agents were
used on the surface of pure titanium and Ti6Al4V alloy, and pure, titanium alkoxide added,
zirconium alkoxide added and boron alkoxide added thin films were formed on the surface of
the coatings. properties were examined. The films obtained by using TMSPM silane agent were
UV cured, and the films obtained by using GLYMO silane agent were thermally cured.
Scanning Electron Microscopy (SEM), surface roughness measurement, contact angle
measurement (CA), and biocompatibility tests were performed for the characterization of the
prepared films.

Keywords : Biomaterials, Ti alloy, Coating, Silanes, Sol-gel
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Reduced graphene oxide based polymer nanocomposites
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Abstract

Graphene is a material in the class of carbon-based 2D materials and can show superior
properties in terms of mechanical, thermal and electrical properties. This material, which has
an Sp2 bond structure, is the material with the highest strength known today. At the same time,
its specific surface area is higher than other materials and its application areas are quite wide.
However, since graphene has limited use, researches based on polymer nanocomposite
production are preferred.

In this study, graphene oxide (GO) was produced from graphite flakes using Hummers modified
method. Produced graphene oxide and reduced graphene oxide (rGO) were added to polyester
and silicon at 0.5 and 1% ratios. The distinctive properties of the samples were revealed by the
tensile and compression test. As the contribution of graphene oxide nanoparticles added to the
structure increased, the elasticity modulus value increased. When the compression test results
are examined, the highest values were seen in the samples with %1rGO additives. It was found
as 34 MPa in polyester and 6.73 MPa in silicon. It was characterized by XRD and SEM analysis.

Keywords : Graphene oxide, Hummers, Composite
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Preparation and characterization of antifungal hybrid coatings

Atilla EVCIN' and Oznur YILMAZ?
! Afyon Kocatepe University, Materials Science and Engineering Department, Afyonkarahisar, Tiirkiye,

evein@aku.edu.tr

2 Afyon Kocatepe University, Nanoscience and Nanotechnology Department, Afyonkarahisar, Tiirkiye,
oznurylmz45@hotmail.com

Abstract

In this study, thyme oil, black pepper oil, cumin oil and tea tree oil added 3-
(Trimethoxsilyl)propyl methacrylate (TMSPM) and tetraethyl orthosilicate (TEOS) binder
based hybrid coatings were applied to polycarbonate (PC) and polymethyl methacrylate
(PMMA) surfaces. Hybrid coating surfaces are thermal and UV cured. Coated PC and PMMA
polymer surfaces were characterized by Fourirer Transform Infrared (FTIR) Spectroscopy
analysis, digital microscope imaging, contact angle analysis and antifungal susceptibility. A
contact angle of 87.84° for uncoated PC and 95.89° for PMMA is given. Characteristic peaks
were obtained for TEOS, thyme oil, cumin oil, tea tree oil and black pepper oil in FTIR analysis.
Thickness in the range of 2.059-49.322 um was obtained for digital microscope images.
Additive effects for Aspergillus flavus mold in the anrifungal susceptibility test were followed
by thyme oil, tea tree oil, cumin oil, TEOS and black pepper oil, respectively.

Keywords: Antifungal, essential oils, Coating, Silanes, Sol-gel
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Abstract

In this research, it was aimed to improve the surface properties by coating the surfaces of
microscope slide glass materials with silane and metal oxide solutions using the sol-gel method.
The importance of the study is to determine the solutions with suitable content to increase the
hardness and scratch resistance of the glass materials developed and to apply them to the glass
surfaces. In the study, solutions prepared by mixing different amounts of silane and metal
oxides using the sol-gel method were coated on the surfaces of glass materials with the help of
wet film applicator. Light transmittance, turbidity, contact angle and pencil hardness tests were
applied to examine the properties of the coated surfaces. Results were found between turbidity
0.39% and 37.3%, light transmittance between 85% and 91.7%, contact angle between 45.16°
and 115.44°, and pencil hardness between 2H and 6H. According to the value ranges found,
SR13 and SR14 samples with Group 4 solution were observed as the hardest samples with 6H,
SR11 and SR12 samples with 5H values.

Keywords : Coating, Hydrophobic, Silanes, Sol-gel
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Abstract

The increasing demands within the healthcare sector have underscored the significance of
"point-of-care" (PoC) clinical screenings, real-time disease diagnostics, and personalized
treatment approaches. In this context, biosensor technology has gained prominence, focusing
on attributes like affordability, swift outcomes, and real-time analysis, alongside portability and
automation. The ability to manipulate fluids within micrometer-scale channels and the
alignment of these microfluidic systems with optical-based measurement techniques enable
more effective observation of chemical and biochemical interactions. This study encompasses
the nanofabrication of plasmonic-based chip surfaces, functionalization for tailored
measurements, and validation processes using reference samples. Highlighting the potential of
biosensor technology in medical diagnostics, this study aims to leverage the interaction of
plasmonic-based chips with microfluidic systems for more precise and accurate outcomes. In
meeting the demand for rapid, accurate, and individualized healthcare solutions, this study
stands as a significant step forward.
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Abstract

The behavior of passive film layers on the surface of 15-5 PH stainless steel during
electrochemical machining as a function of machining time and voltage is investigated in this
study. The continuing degradation and regeneration of the passive film layer are investigated to
understand their impact on the machining process. Material removal rate (MRR) is examined
by changing the input parameters of voltage (8V, 12V, 16V) and machining time (5, 10, 15
min). As the machining time increased, the effect of the passive film layers on the surface
decreased due to the corrosive electrolyte environment. Furthermore, increasing the voltage
causes an increase in current density, which causes the material to dissolve rapidly by
deteriorating the protective passive film layer. As a result, the MRR is proportional to both
voltage and machining time. However, the impact of machining time decreases with increased
voltage due to the rapid degradation of the film layer at higher voltage levels.
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Abstract

This experimental study aims to improve the behavior of perforated brick masonry walls by
using thin layers of fiber reinforced mortars coating. To carry out this investigation, a shear
triplets tests under uniaxial loading have been carried out to evaluate the performance of
reinforcement technique in terms of strength, rigidity and ductility .A series of shear triplets
were built with perforated bricks masonry of dimensions (220 x110 % 55) using bastard mortar
(1: 1: 5).The shear triplets were coated with a thin layer of normal and polypropylene fiber
reinforced mortar. The test results of the reinforced and unreinforced specimens were compared
with each other in terms of stress-strain relationship and shear strength. The test results showed
that the reinforced coating significantly increase the deformation ability and improve the shear
strengths of the specimens. Through the reinforced coating application, fracture of the samples
was prevented and a ductile behavior was obtained.

Keywords: shear triplets, polypropylene fiber, fiber reinforced mortars, coating.
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Abstract

Recently various applications of chemometrics have been proven to be very useful across many
disciplines. Fast and non-destructive methods for the determination of Zeolite properties are
important. A rapid (in minutes), non-destructive, high throughput analysis (HTA) method was
developed for the prediction of Zeolite Y’s a group of (8 properties) different properties (Si/Al
ratio, x, WDR (cm!), WTOT(cm™), a(nm), Unit cell size(A), weight loss @300 °C (wt%) and
weight loss @600 °C(wt %)). FTIR spectroscopy has been used in connection with multivariate
partial least squares (PLS) chemometrics using about 1 mg of a sample. The method covers the
steps of generating a predictive data set and using this data set to determine unknown Zeolite
Y’s properties with the help of commercial FTIR OMNIC TQ Analyst software. The peak shift
values (WDR, WTOT) and molar fraction of Al, x = (1+Si/Al)! were quantified using FTIR
spectra, crystallographic data, and weight loss data obtained from XRD and XRF, and TGA,
respectively. The FT-IR spectrum is collected for each sample and correlated with the
corresponding properties determined by standard methods. The developed method
simultaneously predicted a group of properties in the spectral data between 4000—400 cm ..
The calibration results were determined as RMSEP=0.0771, RMSEC=0.0452, correlation
coefficient=0.9996, and Performance Index (PI) value as 99.9%. After cross-validation, the
PLS method was found to have a high prediction ability for determining Zeolite Y properties
of RMSECV=0.0557, R2 =0.9986 with 5-factor values. The proposed analysis method can
include more characterization methods and be used for screening zeolite samples, quality
control, and fast decision-requiring processes. FTIR spectroscopy and chemometrics are a great
combination and may enable rapid and inexpensive characterization of many materials in the
near future.

Keywords: Si/Al ratio, Chemometrics, High Throughput Analysis (HTA), FTIR.
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Ozet

Lityum-iyon piller, tasinabilir elektronik cihazlardan elektrikli araclara kadar genis bir
uygulama yelpazesinde kullanilan temel enerji depolama cihazlaridir. Bu ¢alismanin amaci,
lityum-iyon pillerin performansin1 degerlendirmek ve anlamak i¢in empedans spektroskopisi
yontemini kullanarak ¢evrim karakterizasyonunu incelemektir. Empedans spektroskopisi,
elektrokimyasal sistemlerin frekans aralifinda tepkisini analiz ederek sistem Ozelliklerini
belirlemek i¢in kullanilan gii¢lii bir tekniktir.

Bu ¢alismada, lityum-iyon pillerin ¢evrim kararliligi, elektrokimyasal etkilesimleri, i¢ direng
ve batarya parametre degisimleri incelenmistir. Deneyler, farkli desarj/sarj hizlarinda
gerceklestirilmistir. Empedans spektroskopisi verileri, Nyquist diyagramlar1 ve Bode ¢izimleri
gibi grafiksel analizlerle degerlendirilmistir. Bu analizler, elektrokimyasal arayiizlerdeki
degisiklikleri, elektrot malzemelerinin etkisini ve lityum-iyon iletim kinetigini anlamamiza
yardimc1 olmustur.

Elde edilen sonugclar, lityum-iyon pillerin performansini artirmak i¢in tasarim ve optimizasyon
stireclerinde rehberlik edebilecek dnemli i¢goriiler sunmaktadir. Empedans spektroskopisinin,
lityum-iyon pillerin ¢evrim kararlili§i ve uzun Omiirliiliiglinii anlamak i¢in degerli bir arag
oldugu sonucuna varilmistir. Bu c¢alisma, lityum-iyon pil teknolojisinin ilerlemesine katkida
bulunmay1 amaglamaktadir.

Anahtar Kelimeler: Lityum-iyon pil, empedans spektroskopisi, performans degerlendirmesi.
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Ozet

Hizl niifus artigina bagl olarak artan alt ve iist yap1 gereksinimi ¢gimentoya olan talebi siirekli
olarak artirmaktadir. Artan ¢gimento {iretimi enerji ve hammadde tiiketimini artirmakta, ekolojik
cevrenin bozulmasina, karbondioksit ve diger sera gazi emisyonlarinda artisa neden olmaktadir.
Cimentonun neden oldugu cevresel etkilerin minimize edilebilmesi i¢in yiiksek firin clirufu,
ucucu kiil, taban kiilii vb. endiistriyel atiklar, piring kabugu kiilii vb. tarimsal atiklar, pomza,
perlit vb. malzemeler ¢imento yerine farkli oranlarda ¢imento ikame malzemesi olarak beton
iretiminde kullanilmaktadir. Yapilan deneysel ¢alismada yiiksek firn ciirufu %20, 35, 50,
pomza tozu %10 ve 15 oranlarinda ¢imento ikame malzemesi olarak kullanilarak, 40x40x160
mm boyutunda har¢ numuneleri iiretilmis, numunelere standart su kiirii ve kiir odasinda (% 70
rutubet, 30 °C sicaklik) 3, 7, 28 ve 90 giin siire ile kiir uygulanmis, sertlesmis har¢ numunelerin
basing ve egilme dayanimlari test edilmistir. Ayrica artan kiiresel 1sinmaya bagl olarak azalan
su kaynaklarmin ¢imentolu kompozitler de neden olacag: kiir probleminin ¢6ziimii i¢in de
pomza tozunun olusturacagi igsel kiirlenmeye bagli olarak farkli yaslardaki mekanik
dayanimlara etkisi ¢aligma kapsaminda irdelenmistir.

Anahtar Kelimeler: Yiiksek firin clirufu, pomza tozu, egilme dayanimi, basing dayanimui, i¢sel

kiirleme
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Abstract

The additive manufacturing (AM) processes are also named "rapid prototyping" or "3D
printing". With AM, a layer geometry can be generated in any orientation from 3D CAD data.
The material properties are created during the manufacturing process and no product-specific
tool is required. The 3D data can be easily transferred to other machines with an STL interface.
Wire Arc Additive Manufacturing (WAAM) is an arc additive manufacturing process for
component manufacture that uses welding wire as the material. The many outstanding
possibilities that this process offers, make it interesting for industry and research to promote
cost efficiency and innovation. If the number of research papers that have been produced in
recent years is considered, it results in an exponential increase. Due to this fact, this work was
created to summarize the current research works and to provide an overview of the development
of the WAAM technology. This allows us to identify current research priorities or potential
research fields. The research fields are divided into process, material, and simulation as well as

automation. The current research works were assigned to the research field in this paper and
described.

Keywords: Wire Arc Additive Manufacturing, Automation, Simulation, Material, Process
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Abstract

Recently, the application of inkjet printing technology has gained immense among
professionals and researchers in material engineering, biology, chemistry, electronics, and
medical fields. With the ability to print various materials, as well as remarkable precision and
speed, this technology has found significant application in additive manufacturing processes.
The primary objective of this paper revolves around analyzing 3D geometry while placing a
strong emphasis on materials and structural aspects within this domain. The main goal of this
paper is to eliminate conventional coating methods like lithography, focusing on adhering to
established standards and maintaining the quality of previous techniques. To achieve this aim,
it is imperative to establish a seamless synergy between the chosen mechanical structure and
materials. A significant hurdle in 3D printing lies in fabricating intricate geometries. To address
this issue, support structures are employed, which must be removed once the printing is
finished. These supports can be printed using dissolvable materials. The process of constructing
layers using separate print heads contributes to this structural complexity. Utilizing this
technology, the creation of individual droplets is facilitated by a piezoelectric element
integrated with the nozzle. This component triggers the expulsion of ink from the nozzle. The
process of forming distinct droplets is inherently contingent upon the viscosity of the ink and
its ability to adhere to specific parameters. The successful printing of various materials relies
on achieving the optimal viscosity and resistance characteristics of the ink. Additionally, this
paper shows the utilization of heater and ultrasonic technologies to expand the range of
printable materials. This versatile technology is capable of accommodating a broad array of
materials, encompassing nanoparticles, cells, polymers, and pigments that can be either
dissolved or dispersed within a fluidic medium. Furthermore, incorporating conductive ink into
this technology opens up the potential for its application in the field of printable electronics.
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Abstract
Hard metal is a kind of industrial composite consisting of tungsten carbide particles, hard and

brittle, as a reinforcement and the metal cobalt which is soft and ductile as a matrix and binder.
The special behavior of this material in hardness and wear resistance led to the use of them in
industries such as STUD and Edge block which are parts of High-Pressure Grinding Rolls
(HPGR) machines. In this study effects of microstructural characterization and defects like eta
phase, cobalt pool, carbon leaching, particle size limitation and morphology on the hardness
and density as functional properties were investigated via SEM (Scanning Electronic
Microscope), X-ray map, EDS, Line-Scan, Image and Statistical analysis. Three years of failure
analysis and monitoring research show an effective relationship between grain size and the
formation of unwanted phases and hard metal properties (11.27 g/cm3density and 792 HV
hardness referred to 1.78 pm particles size and 10.30 g/cm3 and 761 HV referred to 1.98 um
particles size), as an effective industrial tool, in the manufacture and use of parts in the grinding
industry.

Keywords: Hard metal, Tungsten Carbide, Cobalt, High-Pressure Grinding Rolls, failure
analysis.
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Abstract

Radiochromic films are particularly used as dosimeters in Intensity Modulated Radiotherapy
(IMRT) and to control sophisticated equipment like linear accelerators and scanners. The dose
measurement of these films is about few Grays to kilo-Grays. They are constituted of several
layers and based on the active one that is placed in sandwich. This layer is composed of
diacetylene monomer, which has the property to become polymer if it is submitted to ionizing
radiations. This polymerization leads to characteristic color production and is proportional to
the absorbed dose. The principle of these films is based on the measurement of its optical
density before and after irradiation. This work is part of this framework; we have studied the
impact of a few parameters on optical densities. We used several samples (5x5 cm?) of EBT2
radiochromic films, where EBT stands for External Beam Therapy. Each specimen was
irradiated using a Varian Clinac DHX linear accelerator operating at six MV accelerating
voltage. We studied the effects of temperature and relative humidity on optical densities and
noticed that they are dependent on these parameters. The optical densities of the films stored
at low humidity (H~ 30%) was higher than that corresponding high humidity (H~ 80%).
Concerning the effect of scanner temperature, the variations depended on the dose received by
the film. They were greater for the lowest (D=0.5 Gy) and highest (D=8 Gy) doses and were
almost insignificant for intermediate doses. We note that the results obtained in this work are
in agreement with literature.

Keywords : optical density, radiochromic films, ionizing radiation.
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Abstract

In materials exposed to repeated loads or operating in atmospheric environments, the onset of
damage starts from the surface. Today, surface coating methods are applied because they are
both more economical and regional processes to increase the resistance of materials against
external factors. The biggest advantage of plating with pack aluminum is that it is economical
and easy to apply.

In this study, the change of the coating layer depending on the time was investigated by coating
AISI 1040 steel at 750 °C for 2, 4, 6 hours with the box aluminum method. A smooth coating
layer was obtained in the coating matrix transition region in the processes applied under all
conditions. The layer thickness was 26 um for 2 hours, 41 um for 4 hours, 49 um for 6 hours,
respectively, and it was determined that the layer thickness increased with the increase of the
coating time. In XRD examinations made for all conditions, FeAl is dominant and there are
also FeoAls and AL,Os peaks. The hardness of the coating layer varies between 400 HV ¢ 05 and
500 HVo.0s, and it has been observed that the surface hardness increases approximately 3-4
times when the pack aluminum is coated with AISI 1040 steel.

Keywords : Pack aluminizing, coating layer, hardness
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Abstract

The world has gone through uncertain and challenging times due to the pandemic announced
in 2020, and the problems experienced have greatly impacted the energy sector. The limitations
in daily life because of the Covid-19 pandemic have revealed the industry's energy demand and
prices. After the vaccine was found and restrictions eased, the energy market started to recover
in late 2021. However, the energy sector was caught unprepared for the demand that came with
the recovery. The beginning of the Russia-Ukraine war in 2022 was a second blow to the world.
In response to the embargo imposed by Europe, Russia's stopping of European gas shipments
caused Europe to turn to alternative energy sources. As a result, European countries turned to
coal again in the energy crisis.

Coal is one of the leading alternative energy sources because it is low-cost, easy to discover,
and widely available. Enrichment is the most commonly used method to improve the quality of
the extracted coal. Dense media baths are used to process a variety of feed particle sizes. Density
Monitors are polymer composites prepared in different densities and sizes.

This study aimed to reveal the effects of mineral fillers on the mechanical and physical
properties of density tracers. Marble dust wastes and high-density fillings were used as mineral
fillers. Different densities were obtained by adding different ratios in the polyester matrix. The
prepared mixtures were poured into a silicone mold and shaped. The mechanical and physical
properties of the obtained products were examined.

Keywords : Coal, Tracers, Polymer composite
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Abstract

The hydrogen reduction of Kahnuj ilmenite concentrate from Kerman, Iran, was investigated
under varying process parameters utilizing the Response Surface Methodology (RSM)
approach. The study aimed to elucidate the effect of key influencing factors on the reductive
mass loss of pellets derived from ilmenite concentrate. The independent variables examined
consist of the reduction temperature range of 850-1050°C, pre-oxidation temperature in the
range of 800-1000°C, and gas flow rates of 200-500 mL min™'. It was found that all three factors
mentioned were the most significant factors affecting the mass loss. the optimum conditions for
mass loss were identified as follows: reduction temperature of 1045°C, pre-oxidation
temperature of 860°C, and hydrogen flow rate of 217 mL min™!. The experimental mass loss at
these optimal conditions, measured at 15.1%, closely aligned with the anticipated value of
15.3%, validating the predictive capability of the model.

Keywords: Kahnuj ilmenite concentrate; hydrogen reduction; Response Suface Methodology
(RSM); Pre-oxidation process.
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Abstract

Biodegradation of low-density polyethylene and poly(lactic acid) (LDPE/PLA) blends was
investigated using as biological media an activated sludge, collected from a wastewater
treatment plant, and an enzyme cocktail, containing proteases and esterases. Blends were
prepared by melt blending using a twin-screw extruder followed by compression molding, to
prepare films, or grinding to obtain powder. The estimate of LDPE/PLA blends
biodegradability was conducted by the monitoring of weight loss, changes in mechanical
characteristics (tensile strength and microhardness), as well as alterations in the structure as
determined by X-ray diffraction analysis. The assessment of enzyme degradation kinetics was
conducted using chemiluminescence and gravimetric techniques. The films exposed to both
media were also examined by FTIR spectroscopy and scanning electron microscopy. The
findings from a 13-week exposure to activated sludge indicate that LDPE/PLA blends have a
higher propensity for biodegradation compared to homopolymers. Notably, the 50/50
composition of LDPE/PLA demonstrates the most pronounced effect in this regard. This
statement is corroborated by X-ray diffraction diffractograms, which exhibit a reduction in both
the amorphous regions and crystalline peaks intensity. This alteration is caused by medium
bacteria breaking down macromolecular chains. On the other hand, the findings pertaining to
the enzymatic degradation kinetics of the binary blends indicate that the degradation rate of
pure PLA is comparatively slower when compared to PLA-based blends. Furthermore, the
mixture comprising 50% PLA had the shortest induction period and the highest rate of
degradation, whereas pure PLA exhibited the longest induction period and the lowest rate of
degradation. These findings were corroborated by the weight loss experiment, wherein
LDPE/PLA blends exhibited greater values compared to pure PLA.

Keywords: Biodegradation, Polyethylene, Activated sludge, Enzymes, Poly(lactic acid).
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Effect of citric acid doping on the physicochemical and morphological properties of
polyaniline
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Abstract

In the fast-growing science of polymers, conjugated polymers (or conductive polymers) give
us new materials with unique properties that are crucial to our daily lives. According to patents
and publications, polyaniline (PANI) is the most interesting conjugated polymer due to its facile
preparation and its excellent chemical, electrical, and optical properties. Despite its numerous
advantages, conventional PANI doped with HCI has been accused of damaging equipment, due
to the small size of the doping agent, and posing a health risk due to its low-molecular-weight
reaction byproducts. Nowadays, some organic acids are used as dopants in PANI to produce
non-toxic materials with high conductivity. Among their many applications are batteries,
anticorrosion protection, and intelligent food packaging. In the present work, we aimed to use
citric acid (CA), a well-known non-toxic organic acid, as doping agent for PANI. The resulting
materials are characterized by several techniques: FTIR, UV-Vis, XRD, SEM, conductivity
measurements, etc. The FTIR spectra of CA-doped PANI display both the characteristic bands
of the doping acid and those of polyaniline with conjugated structures. However, the doping
effect of citric acid is obvious from the large bands revealed by UV-Vis spectra. Furthermore,
when compared to HCl-doped PANI, CA-doped PANIs exhibit lower conductivities, which
suggest a lower level of oxidation. Moreover, SEM images highlight distinct morphologies
wherein doping with HCI leads to a "cauliflower" structure while doping with citric acid results
in a “rod-like” structure.

Keywords: Polyaniline, Citric acid, Conjugated polymers, Doping.
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Effect of applied potential on optoelectronic and morphological properties of
electrodeposited Cuz0 for photocatalytic water splitting

ABID Imene!*, KHELLADI Mohamed Redha'?, Azizi Amor!
Laboratoire de Chimie Ingénierie Moléculaire et Nanostructure (LCIMN), Université Ferhat ABBAS Sétif -1,
19000, Alggérie.
2Département Sciences de la Matiére, Faculté des Sciences et de la Technologie, Université Mohamed El Bachir
El Ibrahimi, Bordj Bou Arreridj 34000, Algérie.

Abstract

Hydrogen is considered as one of the most promising alternative energy sources with the
potential to withstand future energy challenges. The availability of sunlight as a sustainable
energy source has enabled the generation of hydrogen through photocatalytic water splitting.
Among various photocatalytic systems, semiconductor catalysts based on metal oxides have
attracted much attention due to their facile preparation and associated low cost. Cuprous Oxide
(Cu20) is a direct band gap semiconductor with a narrow band gap (Eg = 1.9-2.2 e¢V) in which
the conduction and valence band positions are compatible for photocatalytic water splitting.
The relatively high absorption coefficient of Cu,O makes it a promising material for
photocatalytic water splitting.

In this work, A simple electrochemical deposition technique is developed for the synthesis of
Cuz0 nanostructures on fluorine-doped tin-oxide (FTO)-coated glass substrates from Cu(Il)
sulfate solution with CsHsO7 chelating agent. The optical measurements show a direct band gap
between 1.8-2.5 eV depending on the applied potential. Photoelectrode for hydrogen evolution
reaction (HER) was -0.3 mA-cm-2 at the applied potential of -0.4V vs. SCE because you have
a higher activity photocatalytique.

Keywords: Electrodeposition, CuxO, thin films, photocatalytique.
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Effect of different pre-heat temperatures on wc decomposition in Ni/WC hardfacing
deposited by oxy-acetylene welding
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Abstract

In the present work, the hardfacing coatings were obtained by Oxy-acetylene welding with
different Pre-heat temperatures. The dissolution phenomena of WC reinforcement particles
with the formation of W>C eutectic phase and its effect on the wear resistance and the
mechanisms were studied. The Ni/WC hardfacing samples were characterized by scanning
electron microscope (SEM) coupled with EDXS line Scan, EDXS Spot and EDXS Map Scan,
X-ray diffraction (XRD), micro-hardness measurements, solid particle erosion test (SPE) and
pin on disk test. The results showed that the 600°C pre-heat and 300°C pre-heat were optimum
temperatures in sliding wear and erosive wear applications respectively. By changing the
impact angles in SPE test, the wear mechanisms gradually changed from ductile behavior to
brittle one. Also, the wear mechanism changed from abrasive wear in a ploughing mod to brittle
fracture because of the reduction in plasticity and fracture toughness.

Keywords: Dissolution phenomena, W>C, Ni/WC hardfacing, Pre-heat temperature, Wear
mechanism, Oxy-acetylene welding.
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Experimental Study of Compression behviour of Corrugated Composite Sandwich panel
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Morteza RAJABPOUR!, Seyed Mohamad Reza KHALILI?*, Reza Eslami-FARSANI?

1
Department of Mechanical Engineering, South Tehran Branch, Islamic Azad University, Tehran, Iran,
mortezarajabpour@yahoo.com

2
Center of Research for Composite and Materials and Structures, Faculty of Mechanical Engineering, K. N.
Toosi University of Technology, Tehran, Iran, smrkhalili2022@gmail.com

3 Faculty of Materials Science and Engineering, K. N. Toosi University of Technology, Tehran, Iran,
eslami@kntu.ac.ir

Abstract

Composite materials have high specific strength, specific stiffness and energy absorption as
well as offer other benefits such as part consolidation, styling flexibility, good noise/ vibration
characteristics and good corrosion resistance, which are well suited for future lighter and more
energy efficient for different industries. Sandwich structures consisting of various facesheets
and cores. Composite corrugated panels, are a subdivision of sandwich panel structures which
could decrease the number of parts used in a structure, which increases the speed of assembly
and reduces the manufacturing costs. This paper present experimental investigation of
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compression behavior of lightweight corrugated core composite (CCC) sandwich panel and
corrugated core smart composites (CCSC) sandwich panel subjected to quasi-static edgewise
compression loading. Presence of shape memory alloy (SMA) wire and their pre-strain
percentages are the parameters studied in this investigation. Manufacturing method presented
and evaluation of the mechanical characteristics of the CCC and CCSC sandwich panels are
expressed. The core geometry of specimens is trapezoid corrugated core manufactured by
aluminum grade 3105 series. The facesheets of specimens have four layers of woven glass
fibers reinforced epoxy composite. For evaluation the effect of presence of SMA wires on
mechanical specifications of sandwich panel, three SMA wires without percentages (0%) are
embedded in each composite facesheets of specimens. Mechanical properties of CCC and
CCSC sandwich panels such as maximum force and critical damage force were evaluated.
Results showed that CCC sandwich panel has higher mechanical specifications than CCSC
sandwich panels with 0 % pre-strain.

Keywords: Compression properties, Corrugated core, Experimental Study, Sandwich Panels.
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Effect of K-Doping on Structural and Electrical Properties of Sr2NaNbsO15 Ceramics

Muhammad Fahad RIAZ*, Fayaz HUSSAIN
Department of Materials Engineering, NED University of Engineering and Technology, Pakistan

Abstract

Lead-free SroNai—xK<NbsO15 (x=0.00-0.07) piezoelectric ceramics were prepared by single step
solid state conventional method. Pure tungsten bronze structure could be obtained in all
ceramics and K substitution could accelerate the phase formation at lower temperatures. The
lattice constant calculation indicated expansion of the unit cell and reduced distortion of the
crystal structure with K substitution due to the bigger ionic size of K (1.64A°) compared to
that of Na* (1.39A°). Electrical properties of SroNa;—xKxNbsOis ceramics greatly dependent on
the K content. Curie temperature Tc shifted downward, whereas the maximum dielectric
constant em and the degree of diffusion phase transition all increased initially and then decreased
as K content increased, indicating that proper amount of K substitution with x between 0.00
and 0.03 could enhance the dielectric properties of this formulation. All the ceramics showed
an intermediate relaxor-like behavior between normal and ideal relaxor ferroelectrics according
to the modified Curie—Weiss law. The piezoelectric coefficient was also followed the same
pattern as of relative permittivity, increased initially and then decreased with increasing amount
of K. Besides, the mechanism for variations of the electrical properties due to K substitution
was explained in this work.

Keywords: TTB, Lead free, Piezoelectric

*Corresponding Author e-mail: fahad material@hotmail.com

148



3rd International Symposium on Characterization 6-8 September 2023
Sabanci Nanotechnology Research and Application Center, Istanbul, Tlrkiye

Surface Modification Of Magnesium Alloys Through Advanced Coating Processing For
Biomedical Applications

Hareem FATIMA!, Shanza IDREES?, Kainat IKRAM3, Khoawaja Muhammad Taha RAB*

1234Department of Materials Engineering, NED University of Engineering and Technology
'hfnuddin6@gmail.com, 2shanzaidrees5@gmail.com, *kainatikram786@gmail.com,
“muhammad.taha.rab.1999@hotmail.com

Abstract

In bone implants, metallic biomaterials are frequently employed because of their excellent
mechanical qualities. For this application, stainless steel and titanium alloys are typically
employed. However, they have several drawbacks, such as the stress shielding effect, bio-
inertness, the need for revision surgery, etc. In order to solve these issues, magnesium-based
biomedical implants are used. Mg alloys, however, deteriorate more quickly in the human body,
which limits their usage in bone implants. Surface alteration can solve this problem. Plasma
electrolytic oxidation (PEO) is being used to modify surface by coating a layer of silicate and
tri-calcium phosphate. To assess morphology, elemental analysis, and corrosion resistance,
respectively, scanning electron microscopy (SEM), energy dispersive Xx-ray spectroscopy
(EDX), x-ray diffraction (XRD), and electrochemical testing (in SBF) are used. Morphological
analysis shows the presence of silicate and TCP particles on Mg surface. XRD analysis
confirms the peaks of silicate in the sample. Potentiodynamic Polarization (PDP) test was
performed in a SBF solution to evaluate the corrosion characteristics of the sample. In-vitro
bioactivity test reveals the formation of apatite on the surface. In the end, this study aims to
overcome the drawbacks of conventional metallic biomaterials used in bone implants by
increasing the biocompatibility and degradation resistance of magnesium alloys.

Keywords: Biomedical, Mg alloy, biodegradable
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Abstract

In this study 58S (Si02-Ca0-P205) Mesoporous Bio-Glass (MBG) particles were successfully
synthesized using surfactant incorporated sol-gel method. The synthesized particles were heat
treated with two different temperature ranges (550°C and 700°C). Both heat treated variants i.e.
58S-550 MBG and 58S-700 MBG were examined using several characterization techniques
such as Laser Particle Analysis, XRD, SEM, EDS for structural and chemical analysis. the In-
vitro bioactivity analysis were performed via SBF immersion test. The results revealed that
particles size obtained was in the range of 5-10 microns. Moreover, SEM results authenticate
the mesoporosity within the particles ranging from 50 to 100 nm. Further, it was noticed through
XRD results that 58S-550 MBG particles yielded amorphous structure while 58S-700 MBG
(treated at higher temperature) showed some crystalline peaks. In addition to this, samples were
immersed in SBF for 72 hours, which on SEM examination showcased that a bone like appatite
layer was formed on the surface. it is also worth mentioning that 58S-550 MBG which was
amorphous in nature showed more In-vitro bioactivity as compared to other. From the
mechanical point of view, the 58S-700 MBG was more stable as no cracks were formed on the
surface after SBF immersion but in-vitro bioactivity was compromised to some extent.
Conclusively, the synthesized MBG produced some good results and definitely have a potential
to be utilized for bio-medical applications.

Keywords: Bioglass, mesoporous, bioactivity
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Chromatograhic analysis of the parietal polysaccharides of the roots of retama raetam

Hassiba BOKHARI '*, Nassima DRAOU!, Nawel SELAMI', Aicha BOUHAFSOUN ! and
Abderezzak DJABEUR !

! Laboratory of Productions, Plant and Microbial Valorizations (LP2VM), Department of Plant Biotechnology,
Faculty of Natural and Life Sciences University of Sciences and Technology of Oran Mohamed Boudiaf, B.P.
1505, El-Mn'aour, Oran 31000, Algeria, bokhari h@yahoo.fr

Abstract

The aim of this study was to characterize the cell wall polymers of a Fabaceae, Retama ractam
(or « R’tem »). This species adapted to arid environments, develops a particularly important
root system in depth and on the surface in the soil. Cellulose, hemicelluloses and pectin were
extracted from a parietal residue. The weight assay indicates that cellulose remains the major
component of the wall (27% in young roots and 80% in adult roots) ahead of hemicelluloses
(14.3% in young roots and 3.6% in adult roots) and pectin (17.3% in young roots and 4.1% in
adult roots). Gas chromatographic analysis and infrared spectrometry of hemicellulosic
extracts show the presence of xylose as the main monosaccharide (47. 8% in young roots and
59.5% in adult roots). For pectin, it indicates the presence of homogalacturonans and
rhamnogalacturonans1. These results constitute the first data obtained on the biochemical
analysis of the parietal compounds of the roots of a species, which grows in an arid
environment; compared to the results of the same analyses on the arial parts.

Keywords : Retama raetam, roots, cell wall, monosaccharide.
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Abstract

The Deforestation, urban sprawl, and climate change have contributed to an increase in
landslides, particularly in fragile environments like northeastern Algeria. To protect unstable
slopes, it is important to identify fault zones and use mathematical and numerical tools to find
the best protection solution. In this study, the section of Wilaya Street 15 in Annaba, Algeria,
which has suffered from multiple landslides, was analyzed using the Plaxis code. Three
numerical solutions were compared: slab and nailed wall, geotextiles and nailed walls, and
micro piles and nailed walls. The choice of method depends on the specific situation of the
project, and a detailed analysis of various factors is required. Considering the lithology of the
site, the chosen technologies were geotextiles and nailed walls, which provided a satisfactory
safety factor and displacement. The Using of mathematical and numerical tools is crucial for
making informed decisions about slope reinforcement and protection, as highlighted by the
study's findings.

Keywords: Numerical modeling, PLAXIS, sliding, Reinforcement, Safety coefficient.
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Mehieddine BOUATROUS!?

! Affiliation, Country, e-mail
! Laboratory of Condensed Matter Physics and Nanomaterials, Jijel University 18000, Algeria,
m.bouatrous@univ-skikda.dz
2 Université 20 Aott 1955 Skikda B.P.26 route d’El-Hadaiek Skikda 21000, Algeria, m.bouatrous@univ-
skikda.dz.

Abstract

Recently bioactive ceramic materials have been applied in biomedical field as bulk, granular,
or coating materials for more than half century. More recently, bone tissue engineering
scaffolds made of highly porous bioactive ceramic, glass-ceramic, and composite materials
have also been created. As a result, recent bioactive ceramic structures have a high bioactivity
rate, an open pores network, and good mechanical characteristics simulating cortical bone.
Cyclowollastonite frameworks are also suggested for use as a graft material. As a porogenous
agent, with various amounts the polymethyl methacrylate (PMMA) powders were used in this
study's successfully to synthetize a highly interrelated, nanostructured porous cyclowollastonite
with a large specific surface area. Where the morphology, porosity, was investigated.
Cyclowollastonite sintered dense discs were submerged in simulated body fluid (S.B.F.) for
various periods of time (1-4 weeks) to assess the bioactivity and biocompatibility. The results
demonstrate that even after soaking for several days, the surface of cyclowollastonite ceramic
can generate a dense and consistent layer of hydroxyapatite. The results showed that
cyclowollastonite framework exhibit a good InVitro bioactivity due to highly interconnecting
porous structure and open macropores.

Keywords : Porous, Bioactive, Biomaterials, S.B.F, Cyclowollastonite, Biodegradability.
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X-ray diffraction study of ordering in the ternary Ti-Al-C lightweight metallic alloys
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Abstract

This article focuses on the study of microstructural properties of the ternary alloys Al - Ti -
C. A set of samples alloy Al-Tix-Cy at. % (X = 20, 30, and Y=, 60, 80) made under a high-
frequency induction fusion from mixtures of powders of Ti and Al, C purity laboratory cold
compacted in cylindrical form. The search for all possible phases in the ternary alloys Al-Ti-
C was used to identify the microstructure and to the microstructural evolution in these alloys
based on aluminum content. A detailed of X- ray diffraction study has been observed on the
phases, Al3Ti, B2-TiAl, gamma -TiAl Ti3Al and TiC , XRD was used to determine the
degree of long-range order (LRO).which are still subject of research in materials for industrial
applications.

Keywords: Al -Ti —C alloys, XRD, intermetallic compounds, identification of phases,
microstructural
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Emerging trends in the remediation of persistent organic pollutants using nanomaterials
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Salim BOULKHESSAIM, Amel GACEM, Abdelhak FEKRACHE
Physics Department, Faculty of Sciences, University 20 Aot 1955 — Skikda, PB 12 Skikda,
21000 Algeria.

Abstract

Persistent organic pollutants (POPs) have become a major global concern due to their large
amount of utilization every year and their calcitrant nature. Due to their continuous utilization
and calcitrant nature, it has led to several environmental hazards. The conventional
approaches are expensive, less efficient, laborious, time-consuming, and expensive.
Therefore, here in this review the authors suggest the shortcomings of conventional
techniques by using nanoparticles and nanotechnology. Nanotechnology has shown immense
potential for the remediation of such POPs within a short period of time with high efficiency.
The present review highlights the use of nanoremediation technologies for the removal of
POPs with a special focus on nanocatalysis, nanofiltration, and nanoadsorption processes.
Nanoparticles such as clays, zinc oxide, iron oxide, aluminum oxide, and their composites
have been used widely for the efficient remediation of POPs. Moreover, filtrations such as
nanofiltration and ultrafiltration have also shown interest in the remediation of POPs from
wastewater. From several pieces of literature, it has been found that Nano-based techniques
have shown complete removal of POPs from wastewater in comparison to conventional
methods, but the cost is one of the major issues when it comes to nano- and ultrafiltration.
Future research in nano-based techniques for POP remediation will solve the cost issue and
will make it one of the most widely accepted and available techniques. Nano-based processes
provide a sustainable solution to the problem of POPs.
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Abstract

The effects of radiation and transverse magnetic field with the presence of an adverse pressure
gradient on the two-dimensional laminar incompressible boundary layer flow over a flat plate
have been investigated. The nonlinear partial differential equations were transformed and the
resulting ordinary differential equations were solved analytically by Mathematica software
using the Generalized Adomian Decomposition method. Thereafter, these equations are solved
numerically using the fourth order Runge Kutta method featuring shooting technique.
Temperature and heat transfer characteristics for different values of effective Prandtl number
Press and radiation parameter R are graphed. An motivating result of the analysis is that the
thermal radiation’s effect increases as the value of R increases. A comparison between
analytical and numerical studies has been done and we found an excellent agreement.

Keywords: MHD boundary layer flow, Heat transfer, Thermal radiation.
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Abstract

This paper studies the physicochemical properties of aggregates from the grinding of ceramic
tiles based on clay dating back to the 18th century. The main objective is to determine the
physico-chemical properties of these ceramic tiles for the formulation and characterization of
the composition of the material in order to manufacture new ceramic tiles by the same
composition of the material for use in the restoration of this monument in order to preserve this
historical monument. Several characterizations of different classes have been carried out, in
particular the fineness modulus and the grain size. In addition, a study on the chemical analyzes
and the mineralogical composition using X-ray fluorescence (XRF), X-ray diffraction (XRD)
and Scanning electron microscopy (SEM) of three (03) samples already prepared and ground,
as part of the preparation of this work, which revolves around the ceramic tiles in the neo-
Moorish monuments of the city of Skikda. The results obtained from the analysis carried out
allow us to know the nature and the originality of the material in order to arrive at the
manufacture of new material of the same nature for the restoration of this precious historical
monument.

Keywords: Ceramic tiles, Physico-chemical properties, Characterisation, XRF, XRD, SEM.
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Proposal for an optimal sizing methodology for a wind/PV energy production system for
agricultural irrigation in northern Algeria
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Abstract

In this article, a methodology for optimizing the size of an autonomous wind/PV hybrid system
is presented. This approach uses metaheuristic methods to suggest, from a list of system devices
available on the market, the optimal number and type of PV panels and wind turbines, while
minimizing the total cost of the system and ensuring energy availability through the use of large
water reservoirs for storage. The mathematical modeling of the main components of the
wind/PV hybrid system is presented, highlighting the most relevant design variables. This
enables the development of a multi-objective optimization approach for sizing a hybrid system
that respects a given specification related to the desired irrigation area. An application of the
adopted methodology is demonstrated for an irrigation system in an agricultural land in the
Skikda region in northern Algeria. The obtained results demonstrate the practical utility of the
sizing methodology used for the hybrid system.

Keywords: wind/PV hybrid system, electrical energy, optimal sizing, multi-objective
optimization, genetic algorithms, irrigation.
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Predicting the state of engines oils with markov chains
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Abstract

Markov chains are memoryless random sequences that can be used in predictive analytics and are
highly dependent on probability theory.

In this study we used Markov chains because they allow to predict the change of state of the viscosity
of engine oils after a determined operating time. This work aims to model the change of state of the
viscosity of lubricating oils using a Markov model, which allows us to follow the deterioration of
the quality of the oil by calculating the probability that the viscosity will be degraded throughout its
lifetime on one side and to give an estimate of the remaining lifetime on the other side. The Markov
chains gave with precision the probabilities of the change of the quality of the engines oisl which
allowed us a good estimate of the state of its viscosity.

Keywords: Modelingl, Engines oils2, Markov chains3.
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Effects of temperature and nanoparticles volume concentration on heat transfer of
hybrid nanofluids
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Abstract

The present work aimed to evaluate numerically the heat and hydraulic performances of hybrid
nanofluids using different models of thermophysical properties temperature-dependent. The
term “nanofluid” was first coined by Choi in 1995 to describe the process of making stable
colloidal suspensions of copper nano-sized particles (1-100 nm) in water (base fluids). The
thermophysical properties of heating/cooling fluids plays a vital role in the development of
energy efficient heat transfer equipment for electronics, heat exchangers, and automotive
cooling systems. The thermophysical properties of nanofluids are different from those of
conventional fluids. The results show that the heat transfer enhancement and friction factor
behavior of the hybrid nanofluids are highly dependent on the volume concentration and
temperature.

Keywords: hybrid nanofluids; thermophysical properties; heat transfer; volume concentration.
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Abstract

The pollution of water by industrial discharges is a serious problem in several countries. In
order to reduce the harmful effects of pollutants, various wastewater treatment processes are
implemented, particularly the adsorption technique. The present study aims to investigate the
removal of a cationic dye (basic fuchsin, BF) using a natural adsorbent based on raw prickly
pear seeds powder (PPS) and the chemically modified PPS with Fe-Cu (PPS/Fe-Cu). Effect of
operating parameters like pH, contact time, adsorbent dosage, initial dye concentration, and
temperature during the adsorption were investigated and consequently optimised. The optimal
amount of PPS and PPS/Fe-Cu was 2 g/L and 0.75 g/L, respectively, The maximum adsorption
capacity was found to be 6.84 and 17 mg g~! for PPS and PPS/Fe-Cu at pH 6.7, the contact time
of 120 min, concentration of BF of 20 mg/L and temperature of 20°C. The results obtained
show a remarkable improvement in the rate of kinetics and removal efficiency of BF by the
modified material (PPS/Fe-Cu). The kinetics were assessed using three models: pseudo-first
order, pseudo-second order, and intra-particle diffusion model. The adsorption kinetics of BF
by both materials fitted well the second-order model. The equilibrium adsorption behaviour of
this dye was examined using Langmuir, Freundlich, Temkin, and Dubinin-Radushkevich
isotherm models. The equilibrium data were in best agreement with the Freundlich model for
both materials. The thermodynamic parameters indicated that the adsorption of BF on both
materials was spontaneous and exothermic.
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Structural evolution of the ball-milled Co5S0AIS0 powders
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Abstract

The mechanical alloying process has been used to prepare nanocrystalline CosoAlso alloy
from elemental Al and Co powders in a planetary ball mill under argon atmosphere. The
evolutions of structural, microstructural and mechanical properties of the obtained powders
were studied by means of X-ray diffraction analysis using the parametric Rietveld refinement
method. The procedure consists in modeling the diffraction profiles by analytical functions
in order to characterize the microstructure of the powders. Depending on the variation of
milling time , the first solid state reaction was an allotropic transformation of Co from the
fce to the hep form. In addition, it was also found that two phases with different structures
were formed into this alloy. The microstructural study reveals the formation of nanoscale
grains for all the phases. Different structural and microstructural properties such as the
crystallite size, micro strains, lattice parameters and stacking faults are determined.

Keywords: X-ray diffraction; Rietveld method; Solid state reaction; Mechanical alloying.

* Corresponding Author e-mail : djebbaritbs@yahoo.fr

161


https://www.researchgate.net/publication/275713169_Stacking_faults_and_structural_characterization_of_mechanically_alloyed_Ni50Cu10Fe2B10P30_powders
mailto:djebbaritbs@yahoo.fr

3rd International Symposium on Characterization 6-8 September 2023
Sabanci Nanotechnology Research and Application Center, Istanbul, Tlrkiye
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Aicha BOUHEZZA'!" and Sabrina BOUGDAH?
! Department of Technology, Technology Faculty, 20" August 1955-Skikda University, Skikda 21000, Algeria,
Phy bouhezza@yahoo.fr
2 Department of Mechanical Engineering, Technology Faculty, 20" August 1955-Skikda University, Skikda

21000, Algeria.
Abstract

The need to enhance the heat transfer of fluids in energy systems has given rise to the
development of a new technique; among these technologies, we find the technique of improving
the thermal properties of fluids by adding different metal nanoparticles to these fluids. These
solid-fluids mixture are called hybrid-nanofluids. Many technological and industrial
applications, including hydraulic heating and cooling of buildings, electronic cooling and solar
energy, rely heavily on mixed convection heat transfer. For that reason, this work presents a
numerical study of mixed convection of ZnO-Ag/water hybrid nanofluid in a horizontal duct.
The governing elliptic partial differential equations are discretized by the finite volume method.
The resulting discretized equations are solved iteratively, using the Tri-Diagonal Matrix
Algorithm. The effects of hybrid nanoparticles volume fraction and type of nanoparticles on
velocity profiles and heat transfer rate (Nusselt number) are analyzed and discussed. It is found
that the effect of the nature of the fluid on the axial velocity is negligible, and the hybrid
nanofluid transfers heat more efficiently compared to pure base fluid and nanofluid.

Keywords: hybrid nanofluid, horizontal duct, mixed convection, ZnO nanoparticles, Ag
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Abstract

Owning to the possible beneficial effects of dexamethasone (Dexa) on human mesenchymal
stem cells (MSCs) osteogenesis and cell proliferation, it's essential to generate an appropriate
carrier that can tightly regulate Dexa's release profile. Therefore, this study's main goal was to
develop a unique drug delivery system (DDS) built around core/shell nanofibrous components,
facilitating Dexa to be released over an extended time. To accomplish this, core/shell
nanofibrous sheets generated via coaxial electrospinning from chitosan (CS) and polyethylene
oxide (PEO) as core and polycaprolactone (PCL) as shell where Dexa (2 wt. %) was introduced
into the core. In this method, a coaxial spinneret made of stainless steel with two concentrically
aligned needles was employed. Different characterization methods such as SEM, TEM, FTIR,
tensile test, and thermal stability analysis were used to evaluate the fabricated core/shell sheets.
In addition, the sheets' wettability and degradability characteristics were also investigated. In
vitro assays were conducted to investigate dexa's release behavior. Furthermore, the survival
and differential potential of MSCs cultured on nanofibrous containing Dexa were investigated.
Results indicated that under ideal conditions, CS+PEO+Dexa/PCL core-shell sheets with a core
diameter of about 370 nm and a shell thickness of around 70 nm could be effectively fabricated.
It has been demonstrated that plasma treatment enhanced the sheets' wettability and drug-
release characteristics. The structure of the fabricated DDS was also validated to contain each
component. Furthermore, the Dexa addition showed no appreciable impact on the
CS+PEO-+Dexa/PCL core-shell nanofibrous sheets' mechanical properties. Moreover, it was
discovered that the extended release of Dexa from the fabricated DDS. The Dexa-carrying
nanofibrous structure demonstrated higher MSC proliferation and improved osteoblast
regeneration. Accordingly, it can be concluded that the CS+PEO+Dexa/PCL core/shell
nanofibrous components are capable of being used as a persistent release system for Dexa for
a long time, resulting in an appropriate choice of targeted bone repair.
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Abstract

This work presents a technique of sliding mode control applied to the doubly fed induction
genarator (DFIM) in the wind power production.

We applied the vector control in active and reactive stator power. Using PI regulators wich
present, some disadvantages such as the sensitivity to parametric uncertainties of the machine
and their variations. Against of this disadvantage, and to improve the system performances, a
nonlinear control strategy was presented. Results obtained in Matlab/Simulink environment
show that the sliding mode control is more robust, have superior dynamic performance and
hence found to be a suitable replacement of the conventional PI controller.

Keywords : Doubly-Fed Induction Generator (DFIG), sliding mode control, field-oriented
control, PI controller.
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Synthesis of a polypyrrolepolybis (4-oxybenzene sulfonicacid) phosphazene composite
high-performance cathode polymers : application - lithium-ion batteries
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Abstract

With the rapid development of electronic devices, the corresponding energy storage equipment
has also been continuously developed. As important components, including electrodes and
diaphragms, in energy storage device and energy storage and conversion devices, they all face
huge challenges. Polyphosphazene polymers are widely used in various fields, such as
biomedicine, energy storage, etc., due to their unique properties. Due to its unique design
variability, adjustable characteristics and high chemical stability, they can solve many related
problems of energy storage equipment. They are expected to become a new generation of
energy materials.Current electric storage systems eagerly focus on high-power and energy-
dense Lithium-ion batteries to cope with increasing energy storage demands. Since cathode
materials are one of the bottlenecks of these batteries, there is much interest in layered lithium-
rich manganese oxide-based (LLMO) cathode materials which can be a solution for developing
this technology. However, Initial Coulombic Efficiency (ICE) loss is still persistent as one of
the biggest problems for these materials.Electrochemical performance and morphology change
of the cathodes before and after cycling are investigated and compared with the PVDF-based
binder under the same conditions. The resulting composite binders show low charge transfer
resistance, high cycling stability and excellent discharge capability

Keywords: Polymer Composites, Polyphosphazene, Layered lithium rich cathode, Binder
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Electrochemical and thermodynamic study of the inhibitory efficacy of corrosion of
extract of Cytisus Multiflorus on carbon steel in acid medium
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Abstract

The extract of Cytisus Multiflorus Flower has been evaluated as corrosion inhibitors for XC38
steel in 1 mol/L hydrochloric acid. Gravimetric experiments showed that inhibitor present 98
% anticorrosive efficiency at 2ppm (298 K). At higher temperatures (318 and 338 K), this value
go up to 93. %. Electrochemical measurements depicted that the charge-transfer mechanism
controlled the corrosive and inhibitive processes and that the presence of the inhibitor in the
electrolyte enhanced the polarization resistance and significantly diminished the corrosion
density current, acting by adsorption on the metal surface. Polarization curves confirmed that
they all are mixed-type corrosion inhibitors. Atomic Force Microscopy illustrated the
topography of the metallic surface and suggested to the formation of a protective layer. Density
Functional Theory revealed the formation of covalent bonds between quinolone molecules and
the iron surface.
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The influence of an antioxidant on the biomedical performance of 304L stainless steel
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Abstract

Abstract The formation of porous films on the surface of 304 medical stainless steel was studied
using the anodizing process in an organic electrolyte in the presence of acid, in order to monitor
the effect of different concentrations of Nigella sativa L granule extracts (0, 1 g/1 0.2 g/10.3 g/l)
as additives on the quality of surfaces formed in the anodizing process Structural analyses of
surfaces before and after the process with and without additives were carried out by XRD,
FTIR, AFM and SEM. Nigella sativa extract was shown to modify the surface microstructure
of stainless steel, which can affect the thickness of the oxide block layer. It also contributes to
the formation of porous surfaces with moderate roughness. In addition, electrochemical
analyses of the surfaces were carried out by observing the free potential and polarization curves.
We found that Nigella sativa L extracts clearly contribute to improving the effectiveness of
stainless steel surfaces against corrosion in biological environments.

Keywords : Stainless steel, porous films, anodizing, Nigella sativa L, Structural, XRD, FTIR,
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Abstract

The inhibition impacts of Pulp (PPUN) from prickly pear nopals of Opuntia ficus-indica on
mild steel corrosion in 1M HCI solution has been exploted using electrochemical tests. The
surface of mild steel was examined by scanning electron microscopy (SEM) and atomic force
microscopy (AFM). In order to obtain information on the inhibition mechanism occurring on
mild steel, the XPS technique was applied. Potentiodynamic polarization study demonstrates
that the inhibitor retards both cathodic and anodic processes through the inhibitor absorption
on the metal surface and the blocking of the active corrosion site. Change in impedance
parameters (charge transfer resistance Ry, and double layer capacitance Cq1) were indicative of
adsorption of PPUN on metal surface. PPUN and product film analysis have been carried out
using SEM, and AFM.

Keywords : MS, corrosion, PPUN, LPR, EIS, SEM, AFM, XPS.
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Abstract

Synthetic preservatives which are used to protect perishable products are considered as one of
the main causes of health problems for consumers. There is thus an ever-increasing interest in
natural-based preservatives as an alternative to synthetic ones. This research aimed to develop
an original and innovative material system combining cinnamon leaf essential oil (CEO) and
B-cyclodextrin (BCD) as alternative natural preservation solutions. For this purpose, the
inclusion complex (IC) with CEO and BCD was developed with a 1:1 molar ratio by the freeze-
drying method. The formation of complex was characterized via methods including SEM, DLS,
FTIR, TGA and DSC, each of which provide specific information serving to confirm the
intermediate and final product. The analysis evidenced that IC was successfully formulated. In
vitro antibacterial activity of CEO/BCD-IC was also tested against pathogenic bacteria, Gram
(-) E. coli and Gram (+) S. aureus and proved the bacteriostatic behavior. The overall outcomes
confirmed the positive effect of cyclodextrin and suggest that obtained IC possess great
potential for use in various antibacterial purposes as an eco-friendly antibacterial preservative.
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Abstract

Anti-fog glass coatings are an important technology that increases the quality of vision by
preventing fogging (humidification) on glass surfaces. Anti-fog coatings facilitate the spread of
water droplets on the surface, preventing fogging and providing a clear view. These coatings,
which are widely used in the automotive, medical, security and eyewear industries, contribute
to a more comfortable and safe experience for users in daily life. In this study, a mixture of
certain amounts of pure water, VTES, PEG-300 and APS was prepared and mixed in a magnetic
stirrer for 12 hours. The prepared coating solution was coated on the flat glass surfaces by
spraying method using a spray gun. The coated surfaces were heat treated at 100 degrees for 1
hour. Afterwards, anti-fog performance and functional surface properties were evaluated by
FT-IR analysis on the coating solution and hot-fog test, pencil scratch test, light transmittance
test on the coated surfaces.
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Abstract

Antibacterial glass coatings are an important technology that prevents the growth of bacteria
and microorganisms on the glass surfaces we use in our daily lives. Especially in the food and
health sector, when used in intense contact areas such as schools, offices, homes, it increases
hygiene and health and reduces the risk of spreading diseases. At the same time, it saves time
and resources by reducing the cleaning frequency, and offers a more sterile and safe
environment to its users. In this study, a coating solution was prepared by mixing certain
amounts of TMSPM silane compound, IPA (isopropanol), distilled water and silver nitrate
mixture in a magnetic stirrer for 5 hours. The prepared solution was coated on the flat glass
samples by spraying method using a spray gun. Afterwards, the coated samples were heat
treated at two different temperatures (100 °C — 700 °C). Functional surface properties and
antibacterial-antifungal activities were evaluated by performing FT-IR analysis on the coating
solution, contact angle, scratch test, color analysis, light transmittance and antibacterial-
antifungal tests on the coated surfaces.
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Abstract

In this study; In the refining stages of canola oil, which is widely used in the world and in our
country, nano-sized impurities of canola oil were investigated at every stage, starting from the
crude oil until it turns into refined canola oil, in neutralization, bleaching, winterization and
deodorization stages. In this direction, the results are given as scanning electron microscope
(SEM) images as pictures and with elemental tables. In this direction, the impurities detected
at each stage during the refining process are 20.35-62.47% C, 4.87-44.49% 02, 1.60-3.14% Na,
0.59-5.70% Si, 0.20-3.20% P, 0.56-28.92% Ca, 0.95-2.74% Cl, 0.97-2.70% Mg, 0.94-2.63%
Al, 0.24-1.26% K, 0-0.95% Fe and 0-0.77% S elements were determined. As a result of both
element analysis and SEM analysis; It has been determined that there may be nano-sized
impurities that can be mixed into the oil during the refining process of canola oil and can be
contaminated by the machinery and equipment used in the process stage. Further research on
this subject is recommended.

Keywords: Canola oil, refining, contamination, SEM.
“This study is supported by Afyon Kocatepe University Scientific Research Projects
Coordination Unit. Project Number: 17.MUH.10”

*Corresponding e-mail: eduman@aku.edu.tr

172


mailto:eduman@aku.edu.tr

3rd International Symposium on Characterization 6-8 September 2023
Sabanci Nanotechnology Research and Application Center, Istanbul, Tlrkiye

Investigation of specific capacitance properties of ZnO nanowires and ZnO
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Abstract

Due to its outstanding qualities, zinc oxide (ZnO) has a unique place among materials for energy
applications. Numerous applications, including dilute magnetic semiconductors (DMS), light-
emitting diodes (LED), nanogenerators, sensors, and others are made possible by the large
diversity of ZnO morphologies. For this reason, ZnO nanoparticle and ZnO nanowire
morphologies were selected to investigate the specific capacitance and storage mechanism in
supercapacitor applications. The microwave-assisted hydrothermal method was chosen to
produce ZnO nanowires, and a co-precipitation method was used to produce ZnO nanoparticles.
For these two production methods, ZnO with a defective structure was also analyzed by using
an electron paramagnetic resonance (EPR) device. Results show acceptable specific
capacitance of 95 and 77 F/g for nanoparticles and nanowires, respectively.
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Abstract

Zinc ferrite with the chemical formula ZnFe204 is widely used in electrical and electronic
industries, magnetic parts and magnetic drug carriers. In recent years, ferrite nanoparticles have
received much attention due to the difference in electrical, magnetic and optical properties
compared to the bulk state. Among the different synthesis methods of ferrite nanoparticles,
chemical co-precipitation method is one of the multi-purpose techniques, which is considered
because of its simplicity and productivity, the need for less dangerous materials and processes,
and lower synthesis temperature compared to methods such as sol-gel and combustion
synthesis. In this research, zinc ferrite was prepared by co-precipitation method and the effect
of the parameters of the amount of precipitating agent and reaction time on the particle size was
investigated. In order to check the appropriate temperature of water exit, differential scanning
calorimeter(DSC) and X-ray diffraction (XRD) have been used to check the formation of the
target material. Also particle size of the samples was analyzed by scanning electron microscopy
technique(SEM). The obtained results showed that the size of the particles depends on both the
precipitating agent and the reaction time. Increasing these factors to an optimal size will reduce
the size of the particles.

Key words: zinc ferrite, co-precipitation, precipitating agent, reaction time
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Abstract

This study focuses on the application of a stencil containing five different colors (blue, red,
yellow, black, white) prepared on the surface of different glass types (flat glass, ultraclear, solar
(sandy), solar (prismatic)) by silk-screen printing and heat treatment (tempering) of these
glasses. It aims to characterize and compare the prints formed on the glass surfaces. By using
four different types of glass, flat glass, ultraclear solar glass (sandy) and solar glass (prismatic)
and rough-smooth surface were divided into two and their comparisons were made. The basic
steps of the study are as follows: First, the prepared template containing five different colors
will be applied to the glass surfaces by silk-screen printing method. Afterwards, the printed
glass will be subjected to heat treatment (tempering). The tempering process is done in order to
increase the durability and safety of the glass and to ensure that the print is permanent by
penetrating the surface. Then, various tests such as color test, light transmittance test and gloss
test will be performed. These tests will be performed to evaluate the color accuracy, light
transmittance and gloss performance of different glass types. The results obtained can provide
valuable information for the development of glass printing techniques and their use in the design
of glass surfaces.

Keywords: Screen printing, Glass surface, Glass types.
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Production of dye sensitized solar cell using grafen nanoplatelet doped TiO2
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Abstract

In this study, nano-sized, multi-layered, graphene nanolayer doped, dye-containing TiO2 thin
films were produced on different silane-binding compounds. In the study, the effect of
parameters such as the amount of graphene nanolayer (7p, 18, 30p), TiO2 source and silane
type were investigated. Graphene nanolayers were characterized by FT-IR and digital
microscope analysis. Characteristic peaks were obtained for GLYMO, ITO, TiO2, TMSPM,
ruthenium and 3(APTES) in FTIR analysis. The coating thickness in digital microscope images
was in the range of 4.456-23.581 um. After the coating process, the samples converted into
solar cells were measured in UV, dark and light, and their efficiency was determined. FF (Fill
Factor) and battery efficiency were examined in solar cell cells analyzed with precision current
source (I-V). Then, the findings obtained from dyed and unpainted solar cell cells, which were
subjected to digital microscope and UV-Visible analysis, were compared.

Keywords : Solar cell, graphene, Coating, Silanes, Sol-gel
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Studying the strain rate sensitivity of heterogeneous FCC-BCC high entropy alloy
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Abstract

Alloys can be subjected to different applied forces which can introduce them at various strain rates. The
exposed alloy microstructure can show different mechanical behavior under such circumstances. This
research work represents that the introduced work hardening during applied various strain rates can
determine the final mechanical behavior in the under studied high entropy alloy (HEA). During
plastic deformation, besides the dislocation slip, the transformation induced plasticity (TRIP)
mechanism can improve the present mechanical behavior with enhancing strain hardening rate (SHR).
Employing various thermomechanical processes for studied TRIP-assisted HEA, the strain rate
sensitivity (SRS) highlights the effect of the evolved microstructure during yielding processes. To
gain a comprehensive understanding of the mechanical properties, three distinct strain rates are
applied during monotonic mechanical tests conducted at room temperature. It has been observed that
the TRIP mechanism is consistently present across various annealed conditions and applied strain rates.
Notably, the strength and SHR levels exhibit a dependence on the applied strain rate, showcasing
diverse trends based on the microstructural characteristics. The obtained results reveal that the yield
strength (YS) of the TRIP-assisted HEA remains relatively unchanged when adjusting the strain rate
values. However, the ultimate tensile strength (UTS) values show sensitivity to the strain rate,
indicating SRS within the alloy system. These conclusions are supported by characterization
techniques such as transmission electron microscopy (TEM), X- ray diffraction (XRD), and scanning
electron microscopy with electron backscatter diffraction (SEM-EBSD).

Keywords : High-entropy alloys, Strain rate, TEM, Transformation induced plasticity (TRIP).
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Synthesis of plastic biofilm from cellulose of dwarf palm of Algeria
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Abstract

The substitution of petrochemical plastics with vegetable raw materials renewable energy is a
crucial perspective. This substitution is carried out by chemical modification of polysaccharides
which are present in large quantities in plants and therefore represent an abundant and
biodegradable raw material. Dwarf palm or Chamaerops humilis L. belongs to the Commelinids
clade, Arecales order, Arecaceae (Palmae) family, Coryphoideae subfamily. It is variously
called European fan palm, or Mediterranean dwarf palm. The main objective of this
investigation is to investigate the quantitative analysis of the cell wall carbohydrates extracted
from the Chamaerops humilis L. leaflets. The extraction was carried out by aqueous alkaline
solutions to extract the hemicelluloses. The pectins were solubilized by boiling water and by
ammonium oxalate. The results showed that the cellulose is predominant fraction 48.94%,
followed by hemicelluloses 07.46%. However, pectins represent the lowest fraction 5.31%.
New cellulose-based plastic films was synthesized. After extractions, the cellulose was
modified by dissolution by a LiCl / DMA solvent system followed by acylation in lauric acid
in the presence of DMAP, this step resulted in the formation of a final ester which is obtained
after air drying, it represents a plastic film.

As regards the esterification tests, it has been demonstrated that the wall polysaccharides of
Chamaerops humilis L. could be used as a substrate for the synthesis of plastics after
esterification with lauric acid chloride. It would be necessary to revive the work by essentially
going through a study of the conditions of esterification.

Keywords : Chamaerops humilis L., Plastic biofilm, cell wall polysaccharids,
esterification
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Application of mathematical optimization methods in the calculation of slope stability
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Abstract

The technique of slope reinforcement using geosynthetics has undergone considerable
development in the field of civil engineering, the use of geotextiles has become widespread,
thanks to a low manufacturing cost and an easy-to-use method. In this work, we have treated a
real case by numerical simulation with the PLAXIS software, reinforced by layers of geotextile
by varying their characteristics for several spacings between the layers of this material, we have
proposed the application of a mathematical method optimization to determine the optimal
solution for this type of soil reinforcement. The results obtained by the modeling allowed us to
see the effect of the spacing between the layers of geotextile and the stiffness EA on the variation
of the factor of safety, we notice that the factor of safety increases with the increase of the
stiffness EA and reduction of spacing, the results are satisfactory and in line with international
recommendations.

Keywords : Optimization, Geosynthetic, PLAXIS, Rigidity, Safety factor.
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Abstract

We present a high-performance terahertz detector that utilizes the photo thermoelectric effect
in graphene. Our approach facilitating a strong interaction of terahertz light and the active
graphene layer to enhance terahertz absorption through combination ofthe localized surface
plasmon resonance ofa dua! grating gate and the resonant modes of a Fabry-Perot microcavity
configuration. Our numerical investigation reveals frequency selectivity within the terahertz
absorptance spectrum for incident waves with near-perfect absorptance of graphene. This high
absorption creates an amplified thermal gradient across the graphene channel. The detector's
absorption can be adjusted by altering the geometrical parameters and extemal gate voltage.
Additionally, the integration ofa dua! grating gate to form a pn-junction results in a non-
uniform Seebeck coefficient along the channel, which in turu increases the output voltage.
At a resonance frequency of 1.5 THz, the detector demonstrates a responsivity of 1.86 V/W
operating ata low gate voltage 0f0.3 V.

Keywords: Terahertz, detector, Photo Thermoelectric, Graphene.
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Abstract

Piezoelectric materials produce electrical energy by applying mechanical stress and vice versa.
Natural bone has intrinsically shown piezoelectric behaviour. In order to solve the weaknesses
and disadvantages of hydroxyapatite, adding other materials and making composites seems to
be a suitable way. on account of the fact that bone naturally has a graded structure, in this
research, by making functionally graded samples including seven layers of materials such as
hydroxyapatite, barium titanate, and calcium titanate with the variable middle layer, electrical
response, mechanical properties, and biological properties were investigated. In order to study
the morphological properties and confirm the formation of the functionally graded composite,
FESEM images were taken then Line scan and EDS analysis from cross-sectional FESEM
images confirmed the formation of a seven-layer graded composite as designed. The 60BT
sample, which had the highest amount of barium titanate in the middle layer, showed the lowest
concentration of phosphorus and calcium in the SBF solution on the last day of storage and
compared to hydroxyapatite without additives, showed a 16% increase in the piezoelectric
constant (g33). Among the composites, sample SOBT, which had a balanced amount of both
barium titanate and calcium titanate, had the highest strength and elastic modulus, and the
ultimate strength was 29.8 MPa and the elastic modulus was 65 MPa less than pure
hydroxyapatite.

Keywords : Bone, Hydroxyapatite, Barium titanate, Calcium titanate, Biocomposite,
Functionally graded materials, Mechanical properties, Biological properties, Piezoelectric

ceramics.
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Abstract

Coal is a local and low-cost, abundant natural resource in the world. Coal is one of the most
important energy sources that form the backbone of humanity and social development. Coal is
a critical building block of the world energy market, and therefore coal plays a vital role in
producing cheap electricity worldwide. Coal-based functional carbon materials and their
derivatives are fascinating to scientists and engineers. These include porous carbons, fullerenes,
carbon nanotubes, carbon spheres, carbon fibers, graphene, and carbon dots. Graphene, one of
these materials, was discovered in 2004 by Andre Geim and Konstantin Novoselov. Later,
Andre Geim and Konstantin Novoselov were awarded the 2010 Nobel Prize in Physics by the
Royal Swedish Academy of Sciences. He was awarded the highest award in the scientific world
for his pioneering work with the world's thinnest material. Graphene is a nanomaterial
containing a one-atom-thick planar two-dimensional (2D) layer of C atoms arranged in a
honeycomb crystal lattice. Nanomaterials are typically known with nanoscale dimensions
between 1 and 100 nm. Materials at the nanoscale have unique physical, mechanical, optical,
electronic, and quantum properties compared to their bulk behavior. Hence, graphene has
become one of the most exciting topics in materials science and solid-state physics. Various
techniques have been developed to produce graphene from coal and other sources, such as
mechanical exfoliation, chemical exfoliation, chemical synthesis, pyrolysis, arc discharge,
chemical vapor deposition, oxidation and extraction, chemical leaching, chemical oxidation-
reduction, thermal treatment or dielectric barrier discharge, and plasma. This paper summarizes
the latest developments in graphene synthesis.
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Abstract

Gene delivery in plants is challenging due to the presence of the plant cell wall. An innovative
approach to tackle this hurdle involves utilizing carbon nanotubes (CNTs) as carriers for
introducing a 'gene of interest' into plant tissues. In this study, we have successfully
demonstrated CNT-mediated gene delivery in Cucurbita pepo (squash) leaves, employing a
linear DNA vector expressing green fluorescent protein (GFP). To achieve this, we initiated the
process by covalently functionalizing carboxylated single-walled CNTs (COOH-SWCNTs)
with positively charged polyethyleneimine (PEI). This functionalization allowed PEI to engage
in electrostatic interactions with the negatively charged GFP vector. The success of this
functionalization was confirmed through various analytical techniques, including
thermogravimetric analysis (TGA), Raman spectroscopy, and zeta potential measurements.
Next, we introduced PEI-functionalized COOH-SWCNTs into the abaxial interveinal surface
of squash leaves at varying concentrations (1.25 ng/ul-10 ng/ul). Interestingly, leaves infiltrated
with the lowest concentration of PEI-functionalized COOH-SWCNTs exhibited only slight leaf
chlorosis. Subsequently, we combined PEI-functionalized COOH-SWCNTs with the GFP
vector in a 1:1 ratio and infiltrated them into squash leaves. GFP gene delivery was confirmed
by observing GFP expression using a confocal microscope 96 hours post-infiltration. This
breakthrough suggests their potential utility as a gene delivery tool for advancing functional
genetics research and potentially treating diseases in squash plants.
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