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WELCOME ADDRESS

Dear participants,

Remarkable advances have been achieved in the science of materials and polymer over the
last fifty years. A high quality of life away from environmental destruction has been set as a
goal for a high level of human welfare and a sustainable future. As a result, more novel and
functional materials have been introduced into everyday life. It is expected by not only sectoral
and academic stakeholders but also end users that this process will last longer, producing more
beneficial results.

Therefore, itisthe primary aim of this scholarly gathering to transform research-and innovation-
focused scientists, financial success promoting production, and social responsibility-oriented
industry into strong stakeholders. To this end, an academic event will be jointly organized by
the Chemists Society (Turkey), Canakkale Onsekiz Mart University (Turkey), Republic of Turkey
Prime Ministry-Turkish Cooperation and Coordination Agency, Tunisian Chemical Society
(Tunisia), Prishtina University (Kosovo), University Polytechnic of Tirana (Albania), University
“Mother Teresa” - Skopje (Macedonia), Tetova University (Macedonia) and University of Tuzla
Bosnia and Herzegovina (Bosnia and Herzegovina) of four different countries with sectoral
supports.

It is believed that the assembly of participants from different countries will allow them to
share their knowledge, to exchange views, and to form various partnerships. Along with the
scientific activities, a comprehensive social activities calendar was produced by the organizing
committee to allow for fruitful interactions.

Although it is, broadly speaking, a scientific congress, it is different from other congresses in
terms of such aspects as follows;

(i) A collaboration protocol will be signed between the partners of the ICSMP following
the completion of the Congress. Each partner will deliver a presentation on their strengths
and interest in field of collaboration. Then, the partners will sign bilateral and multilateral
agreements. (ii) Participants with posters will be allowed to deliver a four-minute presentation
if they wish to and will be awarded a certificate of short oral presentation.

We would be more than happy to see you with us.

Assoc. Prof. Ayhan ORAL
Chairperson of ISCMP Organizing Committee
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ISCMP 2017 SCIENTIFIC PROGRAM

Friday, 25 August 2017 (Day 1)
12:%° — 17 Registration
15 — 16 Opening & Protocol Speeches

# Ayhan Oral, Ph.D., The Chairperson of ISCMP Organizing Committee

% Ahmed Jashari, Ph.D., University of Tetova

#+ Aytekin Ayden, Republic of Turkey Prime Ministry, Turkish Cooperation and Coordination
Agency

16° — 16'° Coffee Break
16> — 17%° Introduction Speeches of Universities and Associations

# Siiha Ozden, Ph.D., Vice-Rector, Canakkale Onsekiz Mart University

+ Fikret Biiyilikkaya, Ph.D., Chemist’s Society (Turkey)

4+ Agon Memeti, Ph.D., University of Tetova

#+ Bekim Fetaji, Ph.D., Vice-Rector, University “Mother Teresa” - Skopje
21 Opening Cocktail

Saturday, 26 August 2017 (Day 2)

Chair: Kasim OCAKOGLU

+ 09 —(093° Melvin A. Pascall, Ph.D., “The Antimicrobial Effect of Small Molecule Compounds

and their influence on the Properties of Starch Films”

4+ 0935 - 09 Ferdane Karaman, Ph.D., “Effect of The Magnetic Field on Thermoelectric
Properties of Poly (Sulfonic Acid Diphenyl Aniline)”

#+ 10 —102° Adhurim Hoxha, Ph.D., “Correlation Between Phase Composition, Morphology
and Photoactivity of TiO, Thin Films”
10 — 10**° Coffee Break
Chair: Mehmet Seckin ADAY
#+ 103°—10°° Bashkim Ziberi, Ph.D., “Multiscale Nano-Structuring of Si Surfaces Combining

Top-Down and Bottom-Up Techniques”

% 1055 — 115 Kutalmis Gokkus, Ph.D., “The Removal of Cu, Fe, and Zn from Aqueous Solutions

by Using lon-Exchange and Adsorption Processes”

+ 112°-114 Zikriye Ozbek, Ph.D., “Preparation and Characterization of Enzyme-Based
Cholesterol Amperometric Biosensors”

4+ 114 — 12 Fatma Telli, Ph.D., “Thermokinetic Analysis of the Novel Biodegradable
a-Chloralose Based Styrene co-Polymer”
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12:% — 125 Lunch

Chairs: Yavuz Emre ARSLAN and Arianit A. REKA

+ 13— 133 Turgay Seckin, Ph.D., “Preparation of Polyimide Ammonium Salt and Its Use in

Flexible Printed Circuit Boards”

# 133 — 1355 Oznur Giingér, Ph.D., “Preparation of the Polyimide Membrane-Based Electrodes

for the Detection of Bupivacaine”

% 14— 142 Anita Grozdanov, Ph. D., “PANI/CNS Nanocomposites Aimed for Sensors”

1420 — 1430 Coffee Break

Chair: Ahmed JASHARI

4+ 143°—14° Ugur Yahsi, Ph.D., “Investigation of a Relationship Between Free Volume and
lonic Conductivity of PVdF-co-HFP with lonic Liquid”

4+ 1455 - 157 Seda Tigh Aydin, Ph.D., “Targeted Nanoparticles for Cancer Treatment”

+ 152°-15% Mehmet Segkin Aday, Ph.D., “Quality Extension of Fresh Lemons by Using the

Breatheway Membrane Technology”

% 15% — 16 Seyhan Ulusoy “Anti-biofilm Properties of Milk and Colostrum Samples”

16 — 16 Coffee Break

Chairs: Liridona USEINI and Mustafa ATAN

+ 1675 — 18 Elif Karacan Yeldir, Ph.D. Student, “Morphological Study of Chitosan Nanobeads”

Aygiil Can, M.Sc., “Evaluation of Antimicrobial Activity of Niosome Encapsulated

Olive Leaf Extract against Foodborne Pathogens”

Arta Veliu, Master Student, “Study of controlled release of (E)-3-[2-(thyazol-2-il)
hydrazinylidene]kromane-2,4-dion from alginate hydrogels”

Nilben Hararoglu, Undergraduate Student, “Characterization to Microporous-
Nanofiber Structure of Chitosan/Fibroin Composite for Wound Dressing Applications”

Mustafa Cakir, Ph.D., “Determining the Coating Performance of UV Curable
Hydrophobic Coating onto PMIMA”

Volkan Kilig, Ph.D. Student, “Preparation of Graphene Oxide Containing
Isocynate-based Polyimide Foam”

Mine Kurtay, Ph.D. Student, “The usage of Various Plant Extract as Corrosion

Inhibitors”
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Sunday, 27 August 2017 (Day 3)

Chairs: Turgay SECKIN and Ayhan ORAL
+ 09 —093° Yusuf Yagci, Ph.D., “Macromolecular Design for Bioaplications”

# 093 — 09 Cigdem Sahin, Ph.D., “Synthesis, Characterization and Photophysical Properties
of Iridium Complexes with 2-Phenylimidazo[4,5-F][1,10]-Phenanthroline Derivatives as

Auxiliary Ligands”

+ 10— 102° Kasim Ocakoglu, Ph.D., “Design and Preparation of Highly Transparent Single-
layer Graphen-Based Biohybrid Electrode for Fuel Production”

10%° — 10**° Coffee Break
Chair: Arianit A. REKA and Egzon ADEMI

#+ 103°—10"° Siileyman Koéytepe, Ph.D., “Investigation of the Degradation Kinetics of Peg-
Polyphenol-Cyclodextrin Based Hydrogels”

# 1055 — 11 Sani Demiri, Ph.D., “Etching Effect on The Co-Gas Sensitivity of MWCNT
Decorated ZnO Seed Layers”

# 112°—11“ Yavuz Emre Arslan, Ph.D., “Decellularization and Characterization of Bovine Tibia

for Bone Tissue Engineering Applications”

+ 11 —129% Altin Gjevori, Ph.D., “Influence of Oxiliary Plasma Source on the Photoactivity of
TiO, Thin Films”

129 —12°% Lunch
Chair: Orhan ATAKOL

#+ 13%-133° Mehmet Atilla Tasdelen, Ph.D., “New Trends in Functionalization of

Polysulfones”

4+ 13%°-135 Esin Eren, Ph.D., “The Effect of Conducting Polymers in Plasma Modified wo,
Hybrids for Flexible Electrochromic Applications”

+ 14°— 142 Arianit A. Reka, Ph. D., “Physicochemical Characterization of The Diatmoaceous

Earth From Vitacevo (Kavadarci)’

1420 — 14%° Coffee Break
Chairs: Nurcan KARACA and Seda BEKIN ACAR

+ 143°— 14 [smail Tas, Ph.D., “Effects of Some Essential Oil Components of Rose and Thyme

on the Germination of Corn Seed”

#+ 14°°-15% Ahmed Jashari, Ph.D., “Design and Synthesis of Small Coumarin Molecules with
High Anticancer Potential”

#+ 152°—15“ Emin Yakar, Ph.D., “Radar Absorbing Materials Used in Aviation: Synthesis of
Barium Hexaferrit by Sol-Gel Method”
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1540 — 150 Coffee Break
Chairs: Aygiil CAN and Egzon ADEMIi

+ 15 — 173 Niliifer Kivilcim, Ph.D., “Preparation of lonic Polymer with Controlled

Architecture”

Giilbahar Kidiman, Master Student, “Production and Characterization of Tunica
Interna and Tunica Media Layers from Poly(e-caprolactone) and Collagen Polymers by

Biomimetic Approach”

Mustafa Atan, Master Student, “Effect of Packaging Materials on Mushroom

Quality During Different Transportation Frequencies”

Emre Akin, Ph.D. Student, “Investigation on Coating Properties of Epoxyacrylate
Containing Long Fluorine Chains Cured by UV method”

Hilmi Mert Topgu, Ph.D. Student, “Two Step Method for Producing Silica Aerogel”

Murat Erdem, Ph.D., “Concentration effect on the Nonlinear Optical Absorption
of the Novel 4-(2-(dibenzylamino)ethoxyl) Substituted Nickel (I1) Phthalocyanine Complex”

Mesut Yildiz, Ph.D. Student, “New Generation Boron Containing Corrosion

Inhibitors”

Aygiin ALIYEVA, Master Student, “Assessment of Microbial Chondroitin NMR

Results”

Monday, 28 August 2017 (Day 4)

# 093°— 10 Closing Speech

# 10— 103 Meeting & Discussion
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Macromolecular Design for Bioaplications

Yusuf Yagci *
Department of Chemistry
Istanbul Technical University, TURKEY

Over the past decades, synthetic routes to produce polymeric materials with well-defined
structures and functionalities have become an important research field in materials science.
With recent advances, new synthetic methodologies involving controlled and photochemical
polymerizations, it is now possible to prepare hybrid materials with enhanced physical,
chemical and biological properties. Such materials, which combine the properties of each
component, are considered to be promising systems for advanced functional applications. In
this presentation, novel approaches for the preparation complex macromolecular structures
through photoinduced conventional and controlled polymerization processes will be described.
In our laboratory, we have also focused on the preparation of polymer/clay nanocomposites
by in situ polymerization. In the presentation, bio-applications of complex macromolecular
such as linear, block, graft and hyperbranched copolymer structures and composites will be
discussed.

Keywords: Macromolecules, Bio-applications
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Preparation of Polyimide Ammonium Salt and Its Use in
Flexible Printed Circuit Boards

Turgay Seckin * Ummii Merve Tiirker
Arts and Sciences Arts and Sciences
Inéndi University, TURKIYE Inénti University, TURKIYE
Gizem Katicelik Stkri Durmus
Faculty of Arts and Sciences Faculty of Arts and Sciences
Inénd University, TURKIYE Inénd University, TURKIYE

It is highly desirable to combine the solubility of the Pl precursor in a non-polluting solvent
with the high-performance behavior of Pls without sacrificing processability, thermal
properties and mechanical properties. In this study, we explored a new strategy based
on polycondensation reactions to prepare poly-(amic acid) ammonium salt (PAAS) in
aqueous solution. PAAS was synthesized using a mixture of 3,3,4,4-biphenyltetracarboxylic
dianhydride and 4,4’- oxydiphthalic anhydride and a mixture of 4,4’-diaminodiphenyl! ether
and p-phenylenediamine. The molecular weight of PAAS, the inherent viscosity of the PAAS
solution, and the thermal and mechanical properties of the obtained Pl films were investigated
by focusing on the polymer structures and comparing with those of the polymerization in
N,Ndimethylacetamide. The PI films produced via the different polymerization methods had
almost the same thermal properties. Adhesion properties of flexible copper-clad laminates
(FCCLs) which were influenced by the plastic deformation and the interface condition that was
investigated using Fourier-transform infrared microspectroscopy, were investigated using the
peel strength test. The peel strength of the FCCLs changed little between room temperature
and 200 °C, and this indicates that the obtained film that prepolymerized in aqueous solution
can potentially be used for FCCLs at high temperature in the microelectronics industry.

Keywords: Polyimides, FCCL
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The Antimicrobial Effect of Small Molecule Compounds and
their influence on the Properties of Starch Films

Melvin A. Pascall * Gireesh Rajashekara
Food Science and Technology 20ARDC Food Animal Health Research Program,
Ohio State University, USA Department of Veterinary Preventive Medicine

Ohio State University, USA

Zilu Wang James Fuchs
Food Science and Technology College of Pharmacy
Ohio State University, USA Ohio State University, USA

Esperanza Carcache de Blanco
College of Pharmacy
Ohio State University, USA

This study investigated the antibacterial activities of three small molecules (JA-144, TH-4 and
TH-8), incorporated them into starch based films, and studied how they influenced the barrier,
physical, thermal and mechanical properties of the material. The antimicrobial properties of the
small molecules were evaluated against E.coli K12, Listeria innocua, Campylobacter jejuni and
Campylobacter coli, and the Minimum Inhibitory Concentration (MIC) of each compound was
determined. The results showed that JA-144 blended best into the starch and had the lowest
MIC. All compounds incorporated into the starch films, and exposed to the bacterial species in
growth media, produced >3 log reduction in the organisms. When compared with the control
material, JA-144, TH-4 and TH-8 had a greater influence on increasing the thickness, moisture
uptake and gas permeation of the films. Results from x-ray diffraction, dynamic mechanical
analysis and differential scanning calorimetry provided an explanation for the results obtained.
This helps the process of when deciding on the best choice of applications for the materials.

Keywords: Small molecules, starch films, antimicrobials, material properties
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Effect of The Magnetic Field on Thermoelectric Properties of
Poly (Sulfonic Acid Diphenyl Aniline)

Keziban Hiiner Ferdane Karaman *
Department of Chemistry Department of Chemistry
Yildiz Technical University, TURKIYE Yildiz Technical University, TURKIYE

Thermoelectricity offers a promising technology to convert heat coming from the sun or
waste heat into usable electricity, directly [1]. Up to now, extensive efforts have been done
on improving the thermoelectric efficiency using different techniques such as dopping,
nanostructuring, composite formation, etc. The use of commercial metal-alloy thermoelectric
materials is limited because of their toxicity, scarcity and high production costs. Numerous
researches have been conducted to replace the alloy based thermoelectric materials with
organic and polymeric materials. There are numerous polymer based promising candidates for
thermoelectric applications. However, the thermoelectric efficiencies of the studied polymeric
materials are not high enough. There is a need to develop new polymers and composites,
synthesized or processed by different techniques for high efficient polymeric materials. In this
study, we aimed to reveal the thermoelectric properties of poly (sulfonic acid diphenyl aniline)
(PSDA) which is synthesized by chemical oxidation of sodium diphenylamine 4-sulfonate using
different oxidant systems under magnetic field or without using the magnetic field. No study
is encountered in the literature related to the thermoelectric properties of PDSA. Seebeck
coefficients and electrical conductivities were measured on the thin films drop-coated on glass
substrates. It was found that the diameter of the PSDA particles decreased in the aqueous
dispersions synthesized under magnetic field whereas Seebeck coefficients and power factors
of the samples synthesized under magnetic field increased considerably. [1] Champier D. (2017)
“Thermoelectric Generators: A Review of Applications”. Energy Conversion and Management
140:167-181. Acknowledgement: This study was financially supported by the Scientific
Research Project Coordination Unit of Yildiz Technical University (2016-01-02-DOP02).

Keywords: Poly (sulfonic acid diphenyl aniline), thermoelectric, magnetic field, conducting
polymer
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CORRELATION BETWEEN PHASE COMPOSITION,
MORPHOLOGY AND PHOTOACTIVITY OF TIO2 THIN FILMS

Adhurim Hoxha * Altin Gjevori
Physics Engineering Department Physics Engineering Department
Polytechnic University of Tirana, Polytechnic University of Tirana,

ALBANIA ALBANIA

TiO, is widely used, either as a powder or as thin films, with different preparation methods
reported in the literature, including magnetron sputter deposition and metal arc deposition.
In this report, TiO, thin films are formed by cathodic-arc metal plasma based ion implantation
and deposition (MePBIID) with additional substrate heating. For lower ion bombardment,
the photoactivity disappears. Heating of the substrate to 200 or 300 °C leads to a crystalline,
columnar structure consisting of an anatase/rutile mixture. However, at 300 °C, again the
photoactivity disappears for constant ion bombardment. A correlation between phase
composition, morphology and photoactivity is established.

Keywords: TiO,, MePBIID, Photoactivity, Structure, Morphology
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Multiscale nano-structuring of Si surfaces combining
top-down and bottom-up techniques

Bashkim Ziberi *

Faculty of Math and Natural Sciences
University of Tetova, MACEDONIA

Surface patterning is of tremendous importance in many technological fields with features
ranging from nanometers to millimeters. There are different patterning techniques that
generally can be assigned to the top-down and bottom-up approaches. One bottom-up
method for the generation of self-organized nanostructures is low-energy ion beam erosion.
It is an easy one step process for the generation of large scale nanostructures of different
materials, usually with a mean size below 100 nm. However due to the stochasticity of the
process there is a lack of large scale ordering of nanostructures and of positional control. In
this contribution results on self-organized nanostructuring of pre-patterned Si surfaces will be
presented. This method known as guided self organization has its inspiration in nature and is
already successfully applied in heteroepitaxy and in diblock-copolymers. The idea is to combine
the top-down technique for pre-patterning of surfaces followed by the ion beam induced self-
organization process (bottom-up). Due to the periodicity, shape and lateral ordering of pre-
patterns an improved ordering, and an exact positional control of nanostructures is achieved.
The method allows also for the formation of new structures not possible on planar surfaces.
The pre-patterned substrates are fabricated by various lithographic techniques in combination
with etching techniques for structure transfer. Depending on the shape of the pre-patterned
structure (binary gratings with different periods, square arrays of cylinders, gratings with
V-grooves) different results are obtained. Some experimental observations are: i) formation
of curved ripples on the surface, where the curvature is caused by a continuous change in
the local topography within pre-patterned regions; ii) perfectly square ordered dots on exact
positions on the surface; iii) enhanced ordering of ripples and the formation of ripples with
different orientation due to the local surface orientation; (iv) formation of patterns on curved
surfaces.

Keywords: Nanostructures, Silicon, lon beam, Multiscale
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The Removal of Cu, Fe, and Zn from Aqueous Solutions by
Using lon-Exchange and Adsorption Processes

Kutalmis Gokkus *
Faculty of Engineering and
Architecture, Department of
Environmental Engineering
Kastamonu University, TURKEY

Aynur Akdeniz
Faculty of Engineering and
Architecture, Department of
Environmental Engineering
Kastamonu University, TURKEY

Ismail Turkmen
Faculty of Engineering and
Architecture, Department of
Environmental Engineering
Kastamonu University, TURKEY

Zeynep Gokkus

Inebolu Vocational School of High
Education, Department of Computer

Programming
Kastamonu University, TURKEY

Hayati Karaca
Faculty of Engineering and
Architecture, Department of
Environmental Engineering
Kastamonu University, TURKEY

Ebru Baskal
Faculty of Engineering and
Architecture, Department of
Environmental Engineering
Kastamonu University, TURKEY

In this study, removal of Cu, Fe, and Zn form aqueous solutions was determined by using ion-
exchange and adsorption processes. To reach this purpose, we used Purolite C100E cation
ion-exchange resins for ion-exchange process and chitosan (high molecular weight, 300.000-
800.000 MA) from Sigma Aldrich Company for adsorption process. After preliminary studies,
optimum pH, stirring/shaking time and speed, the amounts of resin and adsorbent, and
temperature for both ion-exchange and adsorption processes were found 3, 120 min, 250 rpm,
3 g, 25°C for ion-exchange and 5, 45 min, 200 rpm, 0.2 g, 55°C for adsorption, respectively. The
removal rates of Cu, Fe, and Zn were measured 88.57%, 86.85%, 88.26% for ion-exchange
and 100%, 99.77%, 97.72% for adsorption, respectively. According to the results, the highest
removal rates of Cu, Fe, and Zn were obtained at adsorption process.

Keywords: lon-exchange, adsorption, chitosan, Purolite C100E, heavy metals
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Preperation and characterization of enzyme-based
cholesterol amperometric biosensors

Zikriye Ozbek * Yavuz Emre Arslan
Faculty of Engineering, Department of Faculty of Engineering, Department of
Bioengineering Bioengineering
Canakkale Onsekiz Mart University, Canakkale Onsekiz Mart University,
TURKEY TURKEY

In this study, for the determination of cholesterol amperometric Prussian blue (PB)-based
amperometric biosensors were prepared. For this purpose, the cross-linking techniques using
glutaraldehyde medium containing gelatin and PB and cholesterol oxidase (COX) enzyme were
immobilized on the surface of the screen-printed electrode. SPE / PB / COX was observed that
the electrodes are suitable for the determination of cholesterol and optimization study was
performed using the enzyme electrodes. SPE / PB / COX enzyme optimum amount of gelatin
to the electrodes, glutaraldehyde ratio of concentration, buffer type, buffer concentration,
respectively, in phosphate buffer; 0.003 g, 0.5%, 0.02 M, 0.05 M; pH was set at 7.5. The enzyme
electrode linear operating range for cholesterol, 2 x 10 - 2 x 102 mM, observed ability to limit
2 x 10® mM, response time of 150 h and shelf-life was found to be about a week. Cholesterol
oxidase enzyme on the electrode found in real samples was analyzed to find out possible
disruptive effects of some kind.

Keywords: Amperometric biosensor, Prussian blue, cholesterol

Acknowledgment: This work was supported by Canakkale Onsekiz Mart University The
Scientific Research Coordination Unit, Project number: FBA-2014-253
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Thermokinetic Analysis of the Novel Biodegradable
a-Chloralose Based Styrene co-Polymer

Fatma Telli * Yesim Salman
Chemistry Chemistry
Ege University, IZMIR Ege University, IZMIR

Yeliz Yildirim
Chemistry
Ege Unversity, IZMIR

A novel monomer carrying carbohydrate moiety was prepared by simple reaction of terminal
diol 1,2-O-(R)-trichloroethylidene-a-D-glucofuranose (a-chloralose) with 4 mol equivalent
of TPP-imidazole-12 in toluene at reflux temperature, the starting terminal diol afforded
the corresponding alkene 1, respectively. The 5,6-dideoxy-1,2-O-(R)-trichloroethylidene-
o-D-xylo-hekso-5-enofuranose (1) was copolymerized with styrene via conventional free
radical polymerization with AIBN in toluene at 70 °C. The synthesized glycomonomer (1) was
characterized by nuclear magnetic resonance (1H and 13C NMR), Fourier transform infrared
spectroscopy (FTIR), elemental analysis and optical rotation. The styrene co-polymer (2) was
characterized by Gel Permeation chromatography (GPC), FTIR, 1H and 13C NMR. Thermal
properties of copolymer were investigated by TG and DTG. The apparent activation energies
for the main degradation stage of the copolymer were calculated from the TG data by using
Flynn-Wall-Ozawa (FWO) and Coats-Redfern methods. Thermodynamic parameters such as
Gibbs energy, enthalpy and entropy ( AH# , AG# and AS# ) were also calculated by Coats-
Redfern method. The activation energies calculated by FWO and Coats-Redfern methods were
found to be 159 kj/mol and 159kj/mol. The most likely mechanism of the main degradation
stage was determined as F3 model (Random nucleation with two nuclei on the individual
particle). The calculated thermodynamic parameters such as [AG)*# and [[AS)*# show that
the main degradation stage is composed of non-spontaneous processes. Acknowledgment:
We would like to thank the Faculty of Science, Ege University (17 FEN 077) for financial support
of this work.
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Bupivacaine HCI (1-butyl-2’,6’-pipecoloxylididehydrochloride) is a long acting amide local
anesthetic[1]. Bupivacaineis utilized forintraoperative local anesthesia, postoperative analgesia
and in the treatment of chronic pain [1-2]. Therefore, effective dose should be determined
quickly and sensitively. There are many chromatographic and spectroscopic methods for the
determination of bupivacaine. These methods suffer from complicated sample pretreatment
and unsuitable on-site monitoring. In order to overcome these problems, voltammetric
sensors have been proven to be promising. In this study, for the detection of bupivacaine the
polyimide membrane-based sensors were prepared. Prepared polyimides were characterized
by FTIR, SEM and thermal analysis techniques. Furthermore, polyimide films were formed by
dripping polyimide solution on bare Pt electrode to prepare bupivacaine selective electrode.
Bupivacaine selectivity properties of polyimide membranes-based electrodes were examined
by differential pulse voltammetry (DPV). The voltammetric results indicated that the polyimide-
based electrodes can be used as a sensor for rapid determination of bupivacaine with good
sensitivity and selectivity.

Keywords: Bupivacaine, amperometric sensor, polyimide
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PANI/CNSs Nanocomposits Aimed for Sensors
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Polymer nanocomposites based on conductive polymer matrix and carbon nanostructures
present an imperative domain in nanoscience and nanotechnology providing a significant
breakthrough in the development of advanced materials for various application areas like
electronic devices, functional electrodes, batteries, and sensors. This study is concerned with
electrochemical synthesis of polyaniline (PANI)-based nanocomposites reinforced with carbon
nanostructures (CNSs) such as graphene (G) and multiwalled carbon nanotubes (MWCNTs). To
determine optimal conditions for electro-polymerization of the aniline to PANI, electrochemical
characterization was performed by means of cyclic voltammetry, steady state polarization and
galvanostatic measurements. Electro polymerization rate was observed in two ways of involving
of carbon nanostructures in the polymer matrix: dispersion in the electrolyte and previous
deposition at the working electrode. The produced nanocomposites were characterized by
Scanning Electron Microscopy (SEM) and Raman Spectroscopy. A strong interaction between
quinoidal structure of PANI and carbon nanostructures was detected. Electrical properties of
the nanocomposite tablets were tested. These measurements revealed the great potential of
the studied materials for sensors.

Keywords: nanocomposites, PANI, graphene, multiwalled carbon nanotubes (MWCNTs),
sensors
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Polymer matrix-ionicliquid (IL) complexes are of growing interest due to viable transport properties
and potential applications in fuel cells and such other ionic devices as polymer electrolytes.
Polymer electrolytes contain local free volumes which are formed by irregular molecular packing
and affect thermal, mechanical, and transport properties of polymers. Their conductivity is
related to the hole fraction as a measure of free volume, calculated from the Simha-Somcynsky
theory. [1] In this work, we purpose to establish a correlation between the hole fraction and ionic
conductivity of polymer-based IL electrolytes. For this aim, polymer electrolytes containing 1,
3, 10, 30% of (weight) amounts of IL (1-etil 3-metil imidazolyum tetrafloroborat) were prepared
by solution casting method. All these electrolytes were based on PVdF-co-HFP. The conductivity
measurements of the samples were run by ACimpedance analyzer from 273 Kto 373 Ktemperature
intervals. The hole fraction of the samples was measured by ortho-positronium (o-Ps) lifetime and
intensity using Positron Annihilation Lifetime Spectroscopy (PALS). [2] The changes of nanoscopic
hole free volume and hole fraction were investigated with respect to temperature which had
an increasing effect on them. However the hole fraction increased sharply to about 1% of IL
fraction. It is the fact that the formation of polymer and salt complications which occur between
the fluorine groups in the polymer backbone and Li+ ion in salt retards the ordering of polymer
crystalline and causes the formation of amorphous phases. As the weight ratio was greater than

1%, the hole fraction decreased because of the IL occupation in the holes and then saturated.

Keywords: Positron Annihilation Lifetime Spectroscopy; Free Volume; PVdF-co-HFP/ lonic Liquids;
lonic Conductors; Simha-Somcynsky Theory
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Targeted nanoparticles for cancer therapy
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The development of novel methods to overcome the fundamental problems of hunting
chemotherapy is critical, since drugs used in chemotherapy greatly decrease a patient’s quality
of life due to their serious side effects. Nanoscale drug delivery systems, in which various
types of therapeutic agents (e.g. hydrophilic and/or hydrophobic small molecules, peptides,
protein-based drugs, and nucleic acids) can be encapsulated, have been shown to improve
pharmacokinetics and have been reported as they can reduce side effects of drugs. This
enhances delivery efficiency and minimizes side effects by targeting tumor cells. Active targeting
is applied by incorporating ligands onto the nanoparticles, which can recognize corresponding
receptors expressing on cancer cells. Then, nanoparticles penetrate into cancer cells that are
extremely beneficial for chemotherapeutic drug-loaded nanoparticles, because most of the
traditional anticancer drugs function either in cytoplasm or in the nuclei. Moreover, the main
challenge for chemotherapy of brain tumors is the insufficient penetration of drugs across the
blood brain barrier (BBB). This means that the therapeutic drug could pass through necrotic
tumor areas, while the drug levels remain markedly lower or nondetectable in peritumoral
regions. Salinomycin has been introduced as a novel alternative to traditional anti-cancer
drugs. Thus, strategies were designed to deliver salinomycin to glioblastoma cells for brain
tumor targeting. It has been reported that polysorbate 80 (P80)-coated PLA nanoparticles play
a promising role for brain cancer therapy. Salinomycin, which was successfully transported to
T98G glioblastoma cells via P80-coated nanoparticles (14% within 60 min), greatly decreased
(p<0.01) the cellular viability of T98G cells. Although these results represent in vitro targeting
ability of nanoparticles, further research is required to fully understand the impact of in vivo
targeting ability as well as nanoparticle stability and biosafety.
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Turkey is the sixth largest producer of lemons, and citrus fruit are usually distributed in non-
cooled trucks with minimal packing for domestic market during winter season. In Turkey, lemon
harvest starts in September and continues through February. However, consumers demand
continuous year-round supply for fresh lemons. In this study, effects of BreatheWay membran
technology on postharvestlife oflemonswere studied. Lemons were packagedin bags containing
BreatheWay patches which had diameters of 0,5” and 0,875”. Non-packaged lemons were
selected as control group. Gas composition inside packages, pH, weight loss and SEM analyses
were performed during storage. Lemons were stored at room temperature. Results showed
that BreatheWay membrane technology helped obtain the desired gas concentration inside
the package and slowed down the respiration rates of lemons. The packaged fruit maintained
their pH value better than control group. Higher weight loss was observed in the control group
compared with packaged samples. As a result, BreatheWay membran technology can be used
to achieve optimal O, and CO, concentrations inside packages and to maintain the quality of
lemons. Acknowledgement: This work was supported by Canakkale Onsekiz Mart University,
The Scientific Research Coordination Unit, Project number FYL-2017-1313.
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Milk and dairy products play a key role in nutrition and carry vast health benefits for humans.
The number and importance of bioactive compounds in milk and colostrum are probably
greater than previously thought. Bacterial biofilms pose health risks in clinical environments
and food industry. The anti-biofilm effects of milk samples were studied against Pseudomonas
aeruginosa using the crystal violet (CV) assay. And colostrum samples showed significant anti-
biofilm activity.

Keywords: biofilm, milk, colostrum
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Synthesis, characterization and photophysical properties of
iridium complexes with 2-phenylimidazo[4,5-f][1,10]-
phenanthroline derivatives as auxiliary ligands

Cigdem Sahin * Murat Sahin
Department of Chemistry Department of Chemistry
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Iridium complexes containing 2-phenylimidazo[4,5-f][1,10]-phenanthroline derivatives were
synthesized and characterized by UV/Vis, photoluminescence, MS, NMR spectroscopies and
cyclic voltammetry. Thermal stability of the complexes were determined using TGA technique.
The effects of different solvents and substituents on the photophysical properties of the
complexes were investigated. The formation of excimer was observed in the presence of phenyl
substituent in toluene with increasing solution concentrations. The redox potentials of the
complexes were correlated with Hammett Substituent Constants. The linear correlation was
observed for redox potentials which can allow for the prediction of the effects of substituent
on electrochemical properties.

Keywords: Phenanthroline, 2-phenylpyridine, iridium complexes, photoluminescence
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The increasing attraction of single-layer graphene (SLG) has been increasing in interdisciplinary
researchareasduetoits physicaland chemical properties. The studies focused onimmobilization
of biological material which is photosystem | (PSI) onto the SLG-based electrode surface to
build hybrid devices for solar energy conversion. SLG can be produced on copper (Cu) foil
by using chemical vapor deposition (CVD) [1]. The presence of SLG on copper grains was
detected by using Raman spectroscopy. SLG on the Cu foil can be transferred onto different
substrates. For this study, SLG was transferred onto fluorine-doped tin oxide (FTO) surface.
The transfer method was as follows: direction polymethyl methacrylate (PMMA) solution was
homogeneously coated on the SLG/Cu surface by spin coating method. PMMA-coated SLG/
Cu foil was left in iron (Il1) nitrate nonahydrate solution overnight. The PMMA-graphene layer
was taken out of the solution and then placed in hydrochloric acid (HCI) solution for same
min. to remove metal residues. Then, the PMMA-graphene layer was put into deionized water
again. The graphene-PMMA layer is transferred onto FTO surfaces. After this process, PMMA-
graphene/FTO substrate was left in pure acetone in order to remove the PMMA layer [2-3].
Another characterization technique was used to investigate SLG/FTO surface, i.e. Scanning
Electron Microscope (SEM), which was used to determine the width of graphene layer on the
FTO surface. Atomic force microscope (AFM) was used to investigate the surface topography
and also surface roughness of SLG/FTO electrodes. The electrode modified by PSI can also be
used for solar fuel production such as molecular hydrogen, small alcohols, and other solar
cell applications. *Acknowledgement: This research has been financially supported by The
Scientific and Technological Research Council of Turkey, TUBITAK (Grant: 215M389).

Keywords: Graphene, biohybrid electrode, solar fuel production, artificial photosynthesis.
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Hydrogels exhibit various important properties, such as high water absorption, biodegradability
andexcellentbiocompatibility. Thus, hydrogelsare widely usedinthe field of biosensor, scaffolds,
wound dressings and drug delivery systems. Biodegradability of hydrogels is essential for
biomedical uses. However, hydrogels generally have high degradation rate and poor mechanical
and thermal stability. Making hydrogels from multifunctional cyclodextrin groups as cross-
linker unit helps overcome these problems [3]. For biomedical hydrogels, another important
molecule is poly(ethylene glycol)(PEG) structures. PEG is one of the most widely studied
structural component used in hydrogel networks due to its hydrophilicity and biocompatibility.
For the degradation profile of cyclodextrin-based medical hydrogels, different amounts of
PEG groups provide suitable degradation rate. Therefore, in this study, the biodegradation
kinetic and mechanism of a-, B- or y-cyclodextrin-based hydrogels were determined. For the
purpose of the present research, a series of hydrogels containing PEG, polyphenols and a-,
B- or y- cyclodextrins with different ratios, were synthesized and characterized by FT-IR, TGA,
DSC and SEM techniques. Quantitative consideration on hydrolytic degradation of hydrogels
was performed as a function of weight loss during incubation in phosphate-buffered saline
solution (PBS) at 37°C. Degradation kinetic and mechanism of the prepared hydrogels with
different PEG-polyphenol-cyclodextrin ratios were found. The presence of PEG units made
the prepared hydrogels less stable and the degradation occurred faster. At day 9, the mass
degradation of PEG and cyclodextrin-based hydrogels was approximately 87%. These results
indicated that the prepared hydrogels could be used for invasive medical applications and
intra-vaginal hormone delivery systems. We would like to thank TUBITAK for financial support
within the project numbered 2157322.

Keywords: Hydrogels - Hydrolytic degradation - Degradation kinetic - Biomaterial -Cyclodextrin
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In recent years, semiconducting metal oxide (MOS) gas sensors have attracted considerable
attention because of their many advantages over traditional chemical analysis methods. These
advantages include fast response, high sensitivity, small dimensions, ease of use, portability,
simple design, simplicity of fabrication, real-time detection, low detection limits, low cost, and
low power consumption. ZnO is a technologically important semiconducting material used
as a sensing material due to its low cost, long-life, thermal and chemical stability and simple
fabrication process . Up to now, several methods to improve the sensitivity of gas sensor have
been proposed. In this study, decoration of multi-walled carbon nanotubes (MWCNTSs) onto
flower-like patterned ZnO seed layers was realized by spin coating technique on the corning glass
substrates. Acid oxidation treatment was applied to remove metallic clusters on the MWCNT
surface and obtaining much purer MWCNTs, and HCl was chosen as the most suitable acid.
The role of etching MWCNTSs on the structural and elemental properties, surface morphologies
and their CO gas sensing properties (5 ppm-50 ppm) were systematically investigated. It was
clearly seen from the investigations that MWCNTs/ZnO thin film could be used as a suitable
gas sensor material at low concentration levels. Acknowledgement: This work is supported
by TUBITAK Project No. 115M658 and Gazi University Scientific Research Fund Project No.
05/2016-21.
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Tissue engineering, using cells, soluble matrix-bound factors and supporting scaffolds, is a
promising approach to regeneration, repairing and replacement of malfunctioning tissues and
organs. Three-dimensional scaffolds are essential as an adhesive substrate for the transplanted
cells and a physical support to guide the formation of new tissues and organs. Particularly,
the use of extracellular matrices prepared by decellularized whole tissue and organ as three-
dimensional constructs has drawn increasing attention as a tissue engineering strategy. In this
study, bovine tibia tissue was isolated (1), the isolated tissue was decellularized with physical,
chemical and/or enzymatic methods (2), DNA content of the decellularized extracellular matrix
was evaluated (3), the decellularized extracellular matrix was milled (4), the decellularized
extracellular matrix with a certain particle size was lyophilized (5), the lyophilized structure was
solubilized using a variety of enzymatic agents (6), the soluble matrix was poured into molds
(7), and they were lyophilized again (8), the obtained 3-D Bone Tissue Engineering Scaffolds
(spongy or film form) were analyzed with scanning microscopy and atomic force microscopy
(9) and the cross-sectioned 3D structure was investigated with histochemical method.
Acknowledgement: This research was financially supported by Ministry of Science, Industry
and Technology, Republic of Turkey (Project ID. 0089.TGSD.2013) and Canakkale Onsekiz Mart
University, Scientific Research Projects Coordination Unit (Project ID. FBA-2014-200).

Keywords: Regenerative Medicine, Bone Tissue Engineering, Decellularization, Extracellular
Matrix, Biomaterials, Bioactive Molecules
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Thanks to its outstanding optical, electrical and chemical properties, titanium dioxide is
versatile and widely used. As the high temperature rutile phase is preferred for biomedical
applications due to its higher biocompatibility and hemocompatibility, the anatase polymorph
is commonly preferred for its photocatalytic activity. By inserting an auxiliary rf plasma source
in an experimental setup for depositing TiO, thin films with a cathodic vacuum arc and high
voltage pulses, i.e. metal plasma immersion ion implantation and deposition (MePIIID), it was
shown that this auxiliary plasma source could influence the photoactivity of the thin films
compared with a previous experimental setup without an auxiliary plasma source.

Keywords: TiO,, Plll, Oxygen plasma, XRD, CAM
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New Trends in Functionalization of Polysulfones
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This presentation summarizes the studies related to chemical functionalization of polysulfones
used in many different applications such as membranes with special functions, nanocomposites,
biofilm formation, and fuel cells reported since 2000. Various strategies have been applied
for the functionalization of polysulfones. One strategy is to add desired functionality to
starting monomers into the solution containing the main components of the commercial
polysulfones, the aromatic dihalide sulfone and bisphenol monomers, or to functionalize the
related monomers before condensation. Another approach is to form difunctional polysulfone
oligomers. Then, functional groups can be utilized to react with monomers or other polymers
to obtain functional polymers or block copolymers. The mostly applied method is the post-
modification of the commercially available polysulfones by incorporation of functional groups
to their aromatic groups and their use in the formation of graft polymers or polysulfone-based
networks.

Keywords: Polymer functionalization, Polysulfones
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Tungsten trioxide (WO,) is one of the most extensively investigated cathodically colored
inorganic-colored materials due to effective cyclic stability, high contrast, non-toxic nature.
However, this material is less appealing in the consideration of applications because it has
slow switching time. Hence, conducting polymers were used as an alternative EC with a rapid
switching time. It is known though that in hybrids, the interfacial interactions between organic
and inorganic phases exert considerable effects on the hybrid features. Similarly, for hybrid-
based electrochromics, better dispersion and stronger interfacial interactions between the
organic and inorganic phases may also lead to improved electrochromic characteristics. In this
study, a rotating capacitively coupled radio frequency (rf) plasma method was employed to
prepare WO, hybrids with conducting polymers such as polyaniline because this method is
a dry, non-toxic, single-step process. Both WO, and hybrid films were prepared on flexible
conductive PET films using electron beam evaporation method. All the prepared electrochromic
characteristics were comprehensively compared with. As a result, WO,/ poly(n-methylaniline)
(PMANI)-based flexible electrochromic device showed the best electrochromic performance.
Acknowledgements: Authors gratefully acknowledge the TUBITAK /COST (Project No: 114M877)
and Suleyman Demirel University (Project No: 4764-YL2-16) for their financial support to this
study.
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Diatomaceous earth (DE) is one of the most intensively examined raw materials in the materials
science, with a broad use in various industries due to its application in ceramic, chemical,
pharmaceutical, food industries, in drinking and waste water treatments, as well as in the
development of new technologies, i.e fabrication of semiconductors, optical fibers, solar cells.
The DE subjected in this work was collected from Vitacevo region in the vicinity of Kavadarci.
For the characterization of the DE the following examinations were performed: physical-
mechanical, chemical, XRPD, SEM and IR examinations. From the physical-mechanical point
of view, the subjected DE represents a white to gray rock with homogenous texture and shell-
like fragility. The DE is light, soft, weakly bound, and in dry state exhibits compressive strength
from 3.25 to 4.25 MPa. The total porosity ranged between 70% and 72%, whereas the density
was 2.03-2.06 g/cm?. The chemical analysis of DE revealed a SiO2 content exceeding 90%. The
results from the X-ray powder diffraction indicate amorphous SiO2 phase with the established
presence of muscovite, quartz, cristobalite and feldspars peaks. The IR spectrum of the DE
depicted absorption bands at 800 cm™ and 1103 cm™1 due to the presence of the amorphous
Si0,, whereas the weak absorption band in the region 3200-3700 cm™ accompanied by the low
intensity band at 1636 cm™ appeared from the stretching and bending vibrations arising from
the adsorbed water. The results of the SEM analysis of the DE provided valuable information
on the morphology, surface characteristics as well as the nanometric pores in the raw material.

Keywords: characterization, diatomaceous earth, physical and chemical properties
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EFFECTS OF SOME ESSENTIAL OIL COMPONENTS OF ROSE
AND THYME ON THE GERMINATION OF CORN SEED
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Tulay TUTENOCAKLI
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In recent years, food shortage has become more dramatic due to the increasing food demand
caused by the increasing population and the adverse climatic impacts. In addition, unconscious
and intensive use of chemical inputs in agricultural production have significant negative effects
on soil flora and fauna. Particularly, chemical inputs used before and after sowing/planting
processes, as well as toxic substances that have accumulated in the seed bed before, can cause
problems in germination and emergence of plants. Accordingly, difficulties, inadequacies and
inconveniences arise in agricultural production. In a sustainable agricultural production, the
highest yield and quality are targeted by satisfying all the needs of the plants in the period
from sowing to planting. Increasing and evolving technology is increasing research on the
use of chemical preparations derived from naturally occurring plants instead of the use of
chemicals that are harmful to plants discovered many years ago and which are also toxic to
living organisms. In this study, the allelopathic effects of corn oil on the materials obtained
from rose and thyme essential oils were investigated. For this purpose, geraniol, a-terpinene,
carvacrol, citronellol, thymol, chemicals were added to each petri dish at different rates /
doses (0, 2, 5, 10 and 20 pl/petri dish) in petri dishes. At the end of the study, the effects of
chemical substances on the germination rate of corn plant were investigated. As a result of
the comparison, the effects of carvacrol and geraniol chemical effects on germination of corn
plant were statistically significant at a significance level of .01. Acknowledgement: This work
was supported by Canakkale Onsekiz Mart University Scientific Research Coordination Unit.
Project number: FBA-2017-1155.

Keywords: Corn germination, allelopathy, essential oil components, rose, thyme
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DESIGN AND SYNTHESIS OF SMALL COUMARIN MOLECULES
WITH HIGH ANTICANCER POTENTIAL

Ahmed Jashari *

Faculty of Natural Sciences and Mathematics
University of Tetova, MACEDONIA

Coumarin core is present in hundreds of thousands of natural products showing remarkable
spectrum of various pharmacological activities. Based on those findings chemists around the
world had synthesized a very large number of new coumarin derivatives which also exerts
numerous biological activities. Among these, coumarin and coumarin-related compounds
have been proven to exert antitumor effects and cause significant changes in the regulation of
immune responses, cell growth and differentiation. Their inhibitory effect on cell proliferation
was confirmed in various carcinoma cell lines, including those of melanoma, leukemia, renal
carcinoma, prostate and breast cancer. On the other hand, isoxazole and thiazole substituents
were chosen as important pharmacophores in agents with anti-proliferative and tumor
vascular-disrupting activity. Thus, appropriate aminothiazoles and aminoisoxazoles were
combined with 4-hydroxycoumarin via diazotation of those heterocyclic amines. As result,
novel hydrazinylidene-chroman-2,4-diones were synthesized and structurally characterized by
detailed spectroscopic analysis using IR, H-NMR, C-NMR, 2D-NMR, HR-MS and single crystal
x-ray crystallography. The compounds showed antiproliferative effects and induce apoptosis
in breast cancer cells MCF7 and MDA-MB-231, and bone and lung metastatic cell lines from
breast cancer, SCP1833 and SCP4175, respectively. Those with thiazole moiety, without or
with additional methyl group(s) attached to the carbon(s) at the position(s) 5 and/or 4 in the
thiazole ring showed to be the most potent, requiring further evaluation. It was found that they
can effectively inhibit proliferation of MCF-7 cells, inhibit cell migration and induce chromatin
condensation, DNA damage and caspase-dependent apoptosis, and arrest the cell cycle at the
G2/M stage. With their solubility profile and log D7.4, those compounds follow Lipinski’s rule
of five for good permeability (absorption) potential, log D7.4 less than 5, molecular mass less
than 500 Da, fewer than 5 hydrogen bond donors and fewer than 10 hydrogen bond acceptors.

Keywords: design, synthesis, coumarin derivatives, anticancer drugs
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Radar Absorbing Materials Used in Aviation: Synthesis of
Barium Hexaferrit by Sol-Gel Method
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Department of Materials Science & Engineering
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In this study, barium hexaferrite (well-known hard magnetic materials) powders will produce by
sol-gel method. Graphene Oxide (if we can achieve use Reduced Graphene Oxide) appropriate
stoichiometric ratios to obtain will dope barium hexaferrite powders. After pre-heat treatment
process, the produce xerogels will characterize with FTIR in order to investigate the nature
of chemical bonds formed and DTA-TG analysis for defining the thermal behavior of dry gels.
After finalizing sintering process, XRD and XPS will us for phase identification and elemental
analysis of produced powders. In order to examine the particle morphology of powders, SEM
will use. VSM will use utilize to investigate the magnetic properties of barium hexaferrite
powders. Finally, different thickness of barium hexaferrite dopped with RGO will characterize
to determine their radar absorption properties through VNA in the range of 8-12 GHz because
this rage uses for search, detection, and military surveillance radars.

Keywords: Radar Absorbing Materials, Barium Hexaferrites, EMI shielding
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Morphological Study of Chitosan Nanobeads

Elif KARACAN YELDIR * Ayhan ORAL
Department of Chemistry Science Technology Application and
Canakkale Onsekiz Mart University, Research Center
TURKEY Canakkale Onsekiz Mart University,
TURKEY

Chitosan is derivative of chitin that is one of the most abundant natural polymers in the world.
Chitosan has N-acetyl glucosamine and glucosamine units, and it is soluble in water below pH
6.5.Owingto versatile properties of chitosan, itisa good candidate especially for pharmaceutical
and biomedical applications. In this study, chitosan nanobeads are prepared by electrospinning
technique and morphologies of nanobeads are examined. Polymer solution properties and
electrospinning parameters were investigated. Also, changes of nanobeads morphologies
after essential oil added to the polymer solution will be analyzed. 2%, 2.5%, 3%, 3.5%, 4%, 5%
and %7 of chitosan solutions were prepared in 70% of acetic acid and concentration effects
were observed. A range of 15 — 30 kV voltage were applied to overcome the surface tension
of polymer solutions and accumulated chitosan on collector plate was examined by SEM
technique. Also, the flow rate of polymer solution and distance between needle and collector
plate were investigated besides voltage and concentration. After all, it was found that the
morphology of chitosan nanobeads highly depends on applied voltage. The shape of chitosan
nanobeads turns to fullerene structure when voltage increased. Phenylethyl alcohol (PEA) as
an essential oil will be added to chitosan solutions and effects of the changing morphology
of chitosan nanobeads are examined in the following of the study. Acknowledgement: This
research has been supported by FDK-2015-539 COMU Scientific Research Project (BAP).
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Evaluation of Antimicrobial Activity of Niosome Encapsulated
Olive Leaf Extract against Foodborne Pathogens
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Olivetree (Oleaeuropaeal.)leaves are nutraceutically valuable raw materials that contain a high
amount of phenolic phytochemicals, especially oleuropein. Oleuropein and other phenolics in
the olive leaf extract (OLE) have significant potential as natural antimicrobials in the food sector.
Unfortunately, bitter taste of OLE limits its usage. Niosomal microencapsulation technique has
some advantages such as masking the bitter taste and improving the diffusion of antimicrobial
agent to food or a bacterial cell. OLE encapsulated niosomes as an antimicrobial agent for the
inhibition of foodborne pathogens, including Listeria innocua (ATCC 33090), Escherichia coli
(ATCC 25922), Salmonella typhimurium (ATCC 14028) and Methicillin-resistant Staphylococcus
aureus (MRSA) are investigated. Niosomes are prepared using lipid film hydration method
followed by ultrasound-assisted size reduction technique. The ratios of lipids (Span 60 and
cholesterol) and active (OLE) was 1:1:1 (w/w), respectively. The obtained niosomes are
characterized in terms of morphology (Light Microscopy, SEM and TEM), entrapment efficiency
(41,9240,81 %), average particle size (2,66%1,25 um) and zeta-potential (-34,16+6,48 mV).
The minimum inhibitory concentrations (MIC) of OLE and OLE loaded niosomes for control
strains were investigated using a microdilution method. The results showed that MIC values of
OLE were 150 mg (contains 3.4 mg oleuropein)/ml for E. coli, S. typhimurium and L. innocua.
Unfortunately, OLE loaded niosomes (150 mg (contains 229,6 ug oleuropein)/ml) did not show
any antimicrobial effect on these pathogens. Conversely, MIC values of OLE (2,34 mg (contains
70,6 ug oleuropein)/ml) and OLE loaded niosomes (150 mg (contains 229,6 ug oleuropein)/
ml) for MRSA were much lower than the other three pathogens. In conclusion, OLE loaded
niosomes has promising value as a novel antimicrobial delivery system to control MRSA.
Acknowledgement: The authors would like to thank the Canakkale Onsekiz Mart University for
the financial support (BAP Project no: FLY-2016-958).
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Study of controlled release of (E)-3-[2-(thiazol-2-
il)hidrazinyliden]lkroman-2,4-dion from alginate hydrogels
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State University of Tetovo, State University of Tetovo,
MACEDONIA MACEDONIA
Ahmed Jashari Bashkim Ziberi
Prof. Prof.

State University of Tetovo, State University of Tetovo,
MACEDONIA MACEDONIA

Alginates are naturally occurring anionic biopolymers which are proving to have a wide
applicability in biomedical engineering due to its biocompatibility, low toxicity, relatively
low cost and easy gelation by addition of divalent cations such as Ca?. The divalent cations
are believed to bind solely to guluronate blocks of the alginate chains, as the structure of
the guluronate blocks allows a high degree of coordination of the divalent ions. There are
numerous physical characteristics possessed by alginate that enable it to form matrices to
encapsulate and deliver various proteins and cells in vivo. Specifically, alginate matrices contain
aqueous internal environments ideal for the encapsulation of proteins and small molecules.
The conventional role of alginate in pharmaceutics includes serving as thickening, gel forming,
and stabilizing agents, as alginate can play a significant role in controlled-release drug
products. Oral dosage forms are currently the most frequent use of alginate in pharmaceutical
applications. In the recent years, the use of alginate hydrogels as depots for tissue localized
drug delivery is growing. So, alginate gels have been used in drug delivery, wound healing and
other applications in medicine. In this study calcium cross-linked alginate hydrogels are used
like carriers for promising anticancerogenic substance (E)-3-[2-(thiazol-2-il)hidrazinyliden]
kroman-2,4-dion and were obtained their release. In order to achieve complete encapsulation
of this substance under investigation into alginate gels, the direct method with prolonged
ultrasound treatment is used. It was shown that these delivery systems are ideal for the fast
release of low-solubility drugs. The obtained time-dependent release kinetics were modeled
using Korsmeyer-Peppas relation for fickian diffusion of cylindrical shaped delivery system.

Keywords: biopolymer, hydrogel, wound dressing, drug delivery

Joint Science Congress of Materials and Polymers Abstract Book 43




The International

‘ ISCM PI\/IACEDONIA 2017

Joint Science Congress of Materials and Polymers
25-28 August- Metropol Lake Resort- OHRID

Register No:

EO9DCAD

Characterization to Microporous-Nanofiber Structure of
Chitosan/Fibroin Composite for Wound Dressing Applications

Nilben HARAROGLU * Nuray EMIN
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In the new generation treatment technics, biopolymeric wound-dressings are used for
the effective wound healing in several tissues. In this study, it was aimed to produce and
characterization of 3-dimensional (3D) chitosan/fibroin composite scaffolds that have a
microporous-nanofiber structure for epidermal wound healing. For this purpose, a new
preparation technique was developed to scaffold fabrication for tissue engineering applications.
The composite wound-dressing material was fabricated by a two-step method. At the first step,
the chitosan macro-spheres was crosslinked in the TPP solution and the excess of chitosan was
removed from the construct at different time points prior to completion of crosslinking. At
the second step, the chitosan sponges were covered with 3% (w/v) fibroin solution to form
the composite structure. Prepared constructs were firstly stored at -20°C for 4 hours and then
placed at -86°C overnight. After that frozen composite constructs were dried at -55°C for 24
hours by the lyophilization technic. Composite scaffolds were characterized using SEM and
FTIR analysis. FTIR spectrum showed that chitosan-fibroin composite structure occurred. SEM
analysis demonstrated that microporous and nanofiber structure occurred together at the
chitosan scaffolds. Our results clearly indicated that, at the formation of scaffolds that have
microporous and nanofiber structure, removal of excess chitosan prior the crosslinking has
been completed is very effective.

Keywords: wound-dressings, chitosan, fibroin, Microporous, Nanofiber
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Determining the Coating Performance of UV Curable
Hydrophobic Coating onto PMMA

Mustafa CAKIR * Emre AKIN
Metallurgical and Materials Metallurgical and Materials
Engineering Engineering
Marmara University, TURKEY Marmara University, TURKEY

Hilmi Mert TOPCU Volkan KILIC
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UV curable hydrophobic coatings are one of the most studied and important systems of
coating industry. In this study, isocyanate functional acrylate monomers reacted with hydroxyl
functional perfluoroether monomers to obtain UV curable fluorine-containing coatings. Seven
different coating samples were synthesized with 0 wt. %, 0.5 wt. %, 1 wt. %, 1.5 wt. %, 2 wt.
%, 2.5 wt. % and 3 wt. % fluorine-containing groups. In order to characterize these coatings;
cross-cut test, MEK(methyl-ether ketone)-rub test, gloss test and pencil hardness test were
applied to the samples. Besides, free film tensile test applied for determining the mechanical
properties of coatings and scanning electron microscope (SEM) analysis applied for mapping
the surface morphology.

Keywords: hydrophobe, UV-curable, fluorine, coating
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Preparation of graphene oxide containing isocynate-based
polyimide foam
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Polyimide foams are highly convenient materials for advanced industries such as aerospace
and aviation because of their great thermal and mechanical properties. Isocyanate based
graphene oxide containing polyimide foams was synthesized by a post-grafting method in this
study. In this method, the first solution containing pre-polymer that was synthesized by 3,3’
,4,4" benzophenone tetracarboxylic acid dianhydrate (BTDA), and overdose polymethylene
polyphenylene isocyanate (PAPI) and the second solution containing dianhydride derivatives,
water, catalysts, surfactants, and graphene oxide. Five different foams were synthesized that
contains %0, %0,25, %0,50, %0,75, %1 graphene oxide respectively. Reactions that occurred
both two solutions and final foams were observed via Fourier transform infrared spectra (FT-
IR). Cell morphologies of final foams were determined via scanning electron microscope (SEM)
and open/close cell content was calculated via helium pycnometer. Thermal properties of final
foams were investigated via differential scanning calorimetry and thermogravimetric analysis.
Possible chemical reactions involved in this preparation method of graphene oxide containing
isocyanate-based polyimide foams were also discussed in this study.

Keywords: Polyimide foam, graphene oxide, isocyanate
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The usage of various plant extract as corrosion inhibitor
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Many industrial processes have used inorganic inhibitors for corrosion protection, but as a
result of cost and toxicity, attention is currently shifted towards the use of more eco-friendly
inhibitors. The use of plant parts’ extracts, therefore, becomes an indispensable area that
must be explored. Plants, apart from being environmentally friendly, are readily available, cost-
effective, and renewable. Reports have shown that extracts from plant parts can effectively
retard metals corrosion in various corrosive environments. This article is aimed to present
inhibition effect of mimosa and Diospyros kaki (Persimmon) leaves extract on corrosion of
aluminium-6082 and steel-St37 in an acidic environment. Electrochemical methods and
surface morphological screening techniques were used in the study. Results confirmed that
studied extracts act as an effective corrosion inhibitor in the acidic environment. The inhibition
efficiency increased with increase in concentration of the inhibitor. Scanning Electron
Microscopy images with Energy Dispersive Spectroscopy results indicate that components of
studied extract were adsorbed on aluminium-6082 and steel-St37 surface. Acknowledgment:
The authors gratefully acknowledge the financial support of this work by the Duzce University
Research Fund (Project No: BAP-2016.06.05.515).
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Polymeric(ionic liquid)s (PILs), are macromolecules that consist of repeating ionic liquid (IL)
units, connected by a polymeric backbone to form a polymeric architecture [1]. lonic liquids
(ILs) are mainly organic-inorganic salts with a low melting point which present a good chemical
stability. Most of the research and industrial studies concerned to ILs were relating to their
applications in green chemistry [2]. Application of ILs in polymer science is not limited to
traditional polymerization media. ILs are also investigated as components of the polymeric
matrixes as templates for porous polymers and as novel electrolytes for electrochemical
polymerization [3]. In this work, polymeric ionic liquid (PIL) films with different pore sizes
are synthesized for selectively retain heavy metals from wastewater. Firstly, 1-vinyl-3-
butylimidazolium chloride ionic liquid was synthesized starting from 1-vinylimidazole.
Secondly, the 1-vinyl-3-butylimidazolium chloride and 1-vinylimidazole were copolymerized.
The copolymer was cross-linked with dibromo alkane compounds of different lengths to
synthesize PlLs with specific pore sizes, and characterized by AFM, SEM, NMR, DSC and TGA.

Keywords: IONIC POLYMERS
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Blood veins are parts of the cardiovascular system that performs very serious tasks in the
human body. Some degenerative and traumatic injuries disrupt the vessel wall and lumen. In
such cases, the vascular tissue should be supported with grafts or replaced with the new vessel.
Blood-vein tissue is composed of 3 main layers and 3 membranes. The tunica-Interna, which
contains endothelial cells that synthesize and secrete important substances and contacts the
blood, Tunica-Media which has smooth muscle cells and provides mechanical strength of the
vein is the two most important layers of vascular tissue. Thus, in this study, it was aimed to
obtain tunica-interna and tunica-media layers with a biomimetic approach for vascular tissue
engineering. In the obtained of the layers, the mimetic approach was applied considering the
extracellular matrix (ECM) structure. For this purpose, 2-dimensional films were obtained by
two different techniques; spin coating and membrane-forming at the liquid-liquid interface.
On the films, the patterns that are similar to the natural structure were created by mechanical
effects and final 3D-structure has occurred. PCL that has excellent mechanical properties
and collagen that is the natural content of the ECM was used in the experiments. To form
a membrane at the liquid-liquid interfaces, solvents with different chemical structures were
used and the parameters for excellent membrane elution were optimized for each technique.
PCL and collagen composite/films chemical structure was determined FTIR spectroscopy.
Their physical properties demonstrated with SEM analysis. The mechanical strength of the
polymeric films was determined by UMT analysis. Our results showed that patterns on the
composite films looked like natural ECM of the tunica-interna and tunica-media and had a
suitable structure for the cells to place inside. PCL-collagen biomimetic films are suitable for
tubing shaping and can be used as a vascular graft for tissue engineering approach.

Keywords: PCL, Collagen, Membrane, Graft, Biomimetic, Tubing
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Agaricus bisporus, which is known as white mushroom or button mushroom, has the highest
sales volume among edible types. However, mushrooms have a short life due to their thin
epidermal structure and high respiration rate. In addition, their mechanical damage severity
changes according to transportation packaging materials, transportation frequencies and road
conditions, etc. during distribution. In this study, white mushrooms were packaged with different
films and subjected to different in-transit vibration frequencies by using vibration table. Then
packages were stored at cold conditions. Weight loss, gas composition inside package and color
values were measured in order to assess the mushroom quality during storage. Results showed
that microperforated films prevented the weight loss better than the stretch films. Color and
gas composition inside packages were affected by different transportation frequencies and
packaging films. Relatively, low vibration levels resulted in darker color and high respiration
rate due to the mechanical damage. As a result, transportation damage and quality losses
can be prevented by using suitable packaging materials. Acknowledgement This work was
supported by Canakkale Onsekiz Mart University, The Scientific Research Coordination Unit,
Project number FYL-2016-1066.
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In this study, it was attempted to investigate coating properties of UV cured epoxyacrylate
coatings containing fluorine chains in different ratios. For this purpose, five different coating
samples were synthesized by UV method. Bisphenol A glycerolate diacrylate (epoxyacrylate
resin) and 1,6-Hexanediol diacrylate (HDDA) were used as the main coating solution. The weight
ratio of Bisphenol A glycerolate diacrylate and HDDA was calculated as 7/3. Also, 1H,1H,2H,2H-
Perfluorodecyl acrylate (PFOA) was added into the coating solution in the ratios of 0.25 wt. %,
0.50 wt. %, 0.75 wt. % and 1 wt. % to obtain hydrophobic surfaces. All prepared solutions were
spread on aluminum plates by 75 um wire-wound applicator and then cured by UV method.
Coating properties were measured by MEK rubbing test for solvent resistance, gloss 600 test,
cross-cut adhesion test, pencil hardness test and sheen impact test. As a result of these tests,
favourable coating results were obtained. While the content of PFOA increase, impact test
values increase. Apart from decreasing when the ratio of PFOA exceeded a certain value,cross-
cut adhesion and pencil hardness values increased. Gloss values were slightly decreased and
solvent resistance remained favorable.

Keywords: Coating Properties of Epoxyacrylate, Fluorine chains, UV cured coatings
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This study is about producing aergoels and determining the thermal characteristic properties
of the aerogels via TGA (thermal gravimetric analysis). Aerogels commonly used in aerospace
industry due to their excellent thermal insulation properties with very light weight and
the porous internal structure.In the last decade, aerogels started to use in textile industry
as producing thermally insulated coats and winter wears. The method used in this study is
preparing a mixture (mixture a) into a beaker, which contains TEOS (Tetraethylorthosilicate),
ethanol, HCI (hydrochloric acid) and distilled water. Then the beaker placed on the magnetic
stirring and stirred for one and a half hour, to obtain active bonds on the TEOS molecule by
hydrolization of water. After one and a half hour, the second mixture (mixture b) poured into
the mixture a. Mixture b contains distilled water, ethanol and NH4AOH (Ammonium Hydroxide).
The final mixture stirred for another half hour in the magnetic stirrer. After the stirring is done,
the mixture poured into injection capsules in liquid form and cover the top with parafilm. The
liquid was kept for one week at room temperature to obtain gel formation. After the gelation
time is over, the aerogels injected to an ethanol bath and kept in there for one more day.
After the ethanol bath is done, aerogels put into the oven with the temperature of 650C and
kept there for one day and then put into the ash oven with the temperature of 4500C and
kept in there for one more day. After the burning process is done, the aerogels samples were
thermally characterized via TGA.

Keywords: Aerogel, Thermal Insulation, TEOS, TGA
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Concentration effect on the Nonlinear Optical Absorption of
the Novel 4-(2-(dibenzylamino)ethoxyl) Substituted Nickel
(11) Phthalocyanine Complex

Murat Erdem * Sema Senoglu
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Phthalocyanines exhibit large and fast nonlinearities to incident pulsed laser light, which can be
fine-tuned by rational modification of the molecular structure [1,2]. The optical nonlinearities
of the phthalocyanine compounds are investigated mainly to explore the optical limiters and
optical switches applications. Spectroscopic features of the compounds have been investigated
using IR and UV-Vis absorption spectroscopy. The IR spectrum of the novel NiPc complex was
obtained from Attenuated Total Reflection (ATR). The existence of C=N groups appeared at
2234 cm™ as a single peak in the spectrum of new starting nitrile compound. The template
reaction starting from the di-nitrile derivative and Ni (Il) acetate salt was confirmed by the
disappearance of C=N stretching vibration band at 2234 cm™. The characteristic aromatic and
aliphatic C—H bands of NiPc appeared at 3023 and 2920-2791 cm™. In addition, the Aliph-O-Ar
stretching vibration band of the complex was observed at 1231 cm1. The linear absorption
spectra of the compounds were recorded using UV-vis spectrometer. Two strong bands: the B
band in the near UV (A= 355nm) and the Q band in the red (A = 675 nm) were observed. The
Z scan method carried out to evaluate second and third order nonlinear optical properties of
the three different molar concentration of Ni Pc compounds dissolved in chloroform. All Z-scan
experiments conducted using a frequency doubled Nd: YAG laser operated in a near Gaussian
transverse mode at 532 nm, with a 10ns pulse duration. The results of the open aperture Z-scans
for the NiPc samples in chloroform solution reveal that, the normalized transmittance curve
of open aperture Z-scan exhibit valley characteristics shape. This is an indication of nonlinear
absorption. The nonlinear absorption increased with decreasing molar concentration.

Keywords: Phthalocyanines,absorption
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New Generation Boron-containing Corrosion Inhibitors

Mesut YILDIZ * Mine KURTAY
Faculty of Engineering, Department Faculty of Engineering, Department
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Along with the development of technology and industry, the use of metals is also increasing. In
particular, corrosion that is directly proportional to metal usage is defined as the damage that
occurs in the chemical and electrochemical effect of the environment. The use of inhibitors is
a widely used method to prevent loss of material. It is desirable that inhibitors be economical
to use and effective without harming the environment or human health. Consequently, the
importance of research into the availability of environmentally friendly and economical
inhibitors is evident. lonic liquids remain liquid at room temperature and lower temperatures
and have a cationic component usually consisting of organic-based salts. lonic liquids exhibit
high polarity and low vapor pressure and are resistant to high temperatures. Because of these
properties, ionic liquids can be used repeatedly as catalysts or solvents in many reactors and
can be easily removed from the reaction environment without leaving waste. In this research
four boron-containing ionic liquids namely: Bis dimethylamino borane dimethylamino pyridine
trifluoroacetate (Inh1), bis dimethylamino borane dimethylamino pyridine trifluoromethane
sulfonate (Inh2), dicyclohexyl borane dimethylamino pyridine 2-amino-4-methyl pentanoate
(Inh3) and dicyclohexyl borane 2-amino-3-phenylpropanoate (Inh4) were synthesized and
tested as a corrosion inhibitors for steel-St37 in 0.1 M HCl environment. The corrosion
performance of these ionic liquids was examined by using Dynamic Electrochemical Impedance
Spectroscopy (DEIS) technique. The change in surface morphology of the metal samples after
DEIS measurements was also investigated via scanning electron microscopy (SEM) and energy
diffraction X-Ray spectroscopy (EDS) techniques. The findings showed that all boron cationic
ionic liquids can be used as corrosion inhibitors. The order of the inhibition efficiency is as
follows: Inh1> Inh3> Inh2> Inh4. Acknowledgment; The authors express great thanks to the
Scientific and Technological Research Council of Turkey fund for financial support (TUBITAK-
114M933).

Keywords: Corrosion, DEIS, lonic liquid, Boron
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Assessment of Microbial Chondroitin NMR Results
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In our study, it is aimed to obtain high-purity chondroitin, which is used in many medical
fields, using the microbial sources with use of recombinant bacteria strain obtained with
reliable biotechnological processes. In today&#39;s conditions, due to some serious risks that
animal resources carry and animal rights, chondroitin production from alternative resources
and artificial synthesis instead of animal resources has increased. And this case increases the
importance of microbial production methods. In our study, chondroitin synthesis process was
proceeded with E.coli strain produced with transformation of both pETM6-PACF ve pUC8:15
plasmids and which is a recombinant system expressed together with kfoA, kfoC, kfoF genes
responsible for chondroitin synthesis and Vitreoscilla hemoglobin gene (vgb). Production of
bacteria was provided at optimum culture conditions before the procedure and optimum
reproduction was assured by taking regular passages. In purification stage of the study, the
cell pellet and the supernatant obtained according to followed method was assessed as the
source of the chondroitin to obtain the released chondroitin from both inside and outside
the cell. After being suspended into water, cell pellets were autoclaved for 15 minutes and
after centrifugation both were precipitated by cold ethanol of 80%. The pellet obtained
by precipitation was suspended again in tamponade, respectively treated with DNAse and
incubated for 1 hour at 37 °C and afterwards incubated adding Protease K at 56°C for 2 hours.
Then by centrifuging again collected dry pelletin was dissolve in water and then was filtered with
spin column with filtering and obtained part was sent to NMR analysis after being lyophilized.
For analysis, specimen was dissolved in 0.5 ml D,0 (Deuterium oxide) and measurements were
done at 600 MHz "H NMR, 12.3 kHz and 25 °C conditions. Chondroitin structure synthesized by
recombinant bacteria was checked with the NMR information from the previous studies and
NMR spectra were compared. The spectrum structures of the chondroitin in the studies that
we have compared in NMR analysis and the chondroitin samples that we prepared were found
identical structures are identical. According to these results we can express that the molecule
that we have produced has been verified as chondroitin with NMR results. Acknowledgement:
We would like to thank TUBITAK for financial support within the project numbered 2155861.

Keywords: Microbial chondroitin, Microbial Production, Vitreoscilla Haemoglobin,
Biotechnology
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DICARBOXYLIC ACID INTERACTION WITH P(NIPAM)-PEOX
COPOLYMERS

Fatma Bilge EMRE * Perihan YILMAZ
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In this study, we investigate the effect of di-carboxylic acid on copolymers thermally responsive
polymers ((poly (N-isopropylacrylamide) (PNIPAM), poly (2-ethyl-2-oxazoline) (PEOX)).
Functional groups at both ends of thermally responsive polymers of small molecules within
carboxylic acid are water soluble and capable of hydrogen bonding (H- (Di-carboxylic acids,
DCA). Therefore, with these H-bonds, these structures can be identified. Spontaneously ordered
nano-structured polymers are acquired and then these polymers are used as a template for
the synthesis of hollow silica polymers. Investigation of interactions between DCA’s at low
polymer concentrations and for each polymer (PNIPAM and PEOX) is investigated. Indeed, this
interaction happens self-assembly via H-bonds. Practically, these copolymers can be used for
some applications such as biomedical, drug release, etc. The nano-structured polymers were
characterized by AFM, SEM, FT-IR, DSC and TGA methods. (a) (b) Figure 1. Chemical structure
of thermo-responsive polymers a) PNIPAM b) PEOX.

Keywords: (poly (N-isopropylacrylamide),poly (2-ethyl-2-oxazoline), DCA
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LCST BEHAVIOR OF POLY(NIPAM)-IL-PEOX COPOLYMERS
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The aim of this study is to synthesize copolymers containing thermally responsive polymers
((poly (N-isopropylacrylamide) (PNIPAM), two different molecular weight (50000 and 500000)
of poly (2-ethyl-2-oxazoline) (PEOX)) and ionic liquids. The ultimate goal is to obtain heat-
responsive PNIPAM and PEOX polymers with IL (ionic liquid) controlled structuring of the
resulting thermo-sensitive nano-structured polymers. By this way, thermo-responsive
copolymers with LCST were prepared. LCST value is important for polymers especially thermo-
responsive and thermo-sensitive polymers. The lower critical solution temperature (LCST) of
the aqueous solution PNIPAM is ~ 32 ° C, and that of PEOX is ~ 61 ° C. lonic liquids (ILs) are
mainly organic-inorganic salts with a low melting point which present a good chemical stability.
Thermally responsive polymers ((poly (N-isopropylacrylamide) (PNIPAM) and poly (2-ethyl-2-
oxazoline) (PEOX)) which are water-soluble and capable of hydrogen. The nano-structured
polymers obtained were characterized by AFM, NMR, FT-IR, DSC and TGA methods. As a result
of this study, the copolymers obtained showed LCST values close to the body temperature.

Keywords: poly (N-isopropylacrylamide), poly (2-ethyl-2-oxazoline), ionic liquid
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AN EXPERIMENTAL AND THEORETICAL APPROACH TOWARDS
THE EVALUATION OF SOME THERMODYNAMICAL VALUES FOR
NEW GENERATION GREEN ENERGETIC MATERIAL
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Research on energetic materials was limited to increasing the number of imbalance groups,
such as nitro groups, in the molecule until 1980’s. With the synthesis of octanitrocubane, a
peak was reached for nitro-containing energetic materials research [1]. After the 1980’s, the
direction of research shifted towards nitrogen-rich energetic substance production for the
purpose of producing safer and more environmentally friendly substances [2].The electron-
attracting nature of nitro groups cause molecular tension resulting in an increase in molecular
imbalance. On the other hand, heterocyclic nitrogen-containing molecules and amino groups
do not cause instability in the molecule. With the help of these molecules, the target has been
to prepare nitrogen-rich molecules. In this study, four energetic materials were prepared using
picryl chloride and 3,5-dinitro-4-chlorobenzonitrile according to this thought. The theoretical
enthalpies of formation of energetic materials were calculated using Gaussian 09 package
program and later using these formation enthalpy values were calculated the theoretical
enthalpy values of explosion reaction according to the Hess Law. These substances were
evaluated using DSC and the experimental explosive enthalpy data was determined and the
results were compared. The experimental and theoretical calculations were consistent with
one another.

Keywords: Energetic material, Thermodynamic, Theoretical calculation
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USING ACTIVE PACKAGING TO PRESERVE QUALITY OF
SWEET CHERRY
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Active packaging has been attracting widespread interest due to its positive impact on the
quality of fruits. Active packaging applications consist of oxygen absorbers, moisture regulators,
and carbon dioxide emitters/absorbers etc. Therefore the aim of our work was to determine
the effect of oxygen absorbers on the shelf life of sweet cherries. In this study, oxygen absorber
sachets with different oxygen absorbing capacities were placed in the packages of ‘0900 Ziraat’
sweet cherries and changes in the some of the parameters (gas composition inside packages,
sensorial analyses, pH) were monitored during storage at 4 C. The packages without lid films
and oxygen scavenger sachets were used as control group. As expected, the presence of oxygen
absorbers reduced the oxygen concentration inside the packages depending on the absorbing
capacity. Results of the study indicated that oxygen scavengers retarded oxygen consumption
and carbon dioxide production inside packages and also changes in pH values of sweet cherries.
Control group had the lowest mean of sensorial scores compared to treatments. In conclusion,
active packaging technology was effective to prolong the shelf life of the sweet cherries.
However, the capacity of the oxygen scavengers should be selected carefully in accordance
with the barrier properties of the packaging film.

Keywords: Sweet cherry, oxygen absorbers, quality, active packaging.
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Fabrication of human hair keratin/jellyfish collagen/eggshell-
derived hydroxyapatite osteoinductive biocomposite
scaffolds for bone tissue engineering: From waste to

regenerative medicine products
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In the present study, we aimed at fabricating an osteoinductive biocomposite scaffold using
keratin obtained from human hair, jellyfish collagen and eggshell-derived nano-sized spherical
hydroxyapatite (nHA) for bone tissue engineering applications. Keratin, collagen, and nHA were
characterized by the modified Lowry method, free-sulfhydryl groups and hydroxyproline content
analysis, sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE), attenuated
total reflectance-Fourier transform infrared spectroscopy (ATR-FTIR) and thermal gravimetric
analysis (TGA) which confirmed the success of the extraction and/orisolation processes. Human
adipose mesenchymal stem cells (hAMSCs) were isolated and the cell surface markers were
characterized via flow cytometry analysis in addition to multilineage differentiation capacity.
The undifferentiated hAMSCs were highly positive for CD29, CD44, CD73, CD90, and CD105,
but were not seen to express hematopoietic cell surface markers such as CD14, CD34 and
CD45. The cells were successfully directed towards osteogenic, chondrogenic and adipogenic
lineages in vitro. The microarchitecture of the scaffolds and cell attachment were evaluated
using scanning electron microscopy (SEM). The cell viability on the scaffolds was assessed by
the MTT assay which revealed no evidence of cytotoxicity. The osteogenic differentiation of
hAMSCs on the scaffolds was determined histologically using alizarin red S, osteopontin and
osteonectin stainings. Early osteogenic differentiation markers of hAMSCs were significantly
expressed on the collagen-keratin-nHA scaffolds. In conclusion, it is believed that collagen-
keratin-nHA osteoinductive biocomposite scaffolds have the potential of being used in bone
tissue engineering. Acknowledgement: This research was financially supported by Ministry
of Science, Industry, and Technology, Republic of Turkey (Project ID. 0111.TGSD.2013) and
Canakkale Onsekiz Mart University, Scientific Research Projects Coordination Unit (Project ID.
FYL-2016-632).

Keywords: Human hair keratin, Jellyfish collagen, Eggshell hydroxyapatite, Biocomposite,
Human adipose mesenchymal stem cells, Osteogenic differentiation
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Preparation of POSS-Based Hybrid Networks via Thiol-Epoxy
Click Chemistry
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A series of hybrid networks by varying the concentration of glycidyl POSS (G-POSS) are prepared
by thiol-epoxy click reaction using commercially available G-POSS, trimethylolpropane triglycidyl
ether and trimethylolpropane tris(3-mercaptopropionate) as monomers. The click reaction
can be simply catalyzed by lithium hydroxide and proceed readily at ambient conditions in
very good yields. The incorporation of G-POSS in the network was clearly determined by both
FT-IR, 1H-NMR and TEM analyses. The homogenous distribution of G-POSS up to 5% in the
hybrid network was confirmed by morphological investigations. By increasing G-POSS content
higher than 5%, the tensile strength was significantly decreased due to the agglomeration
and heterogeneous dispersion of G-POSS. On the other hand, thermal properties of hybrid
networks are clearly improved at higher G-POSS concentrations.

Keywords: click chemistry; hybrid networks; polyhedral oligomericsilsesquioxanes; thermosets;
thiol-epoxy reaction
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Polysulfones (polysulfones, poly(ether sulfone)s or poly(phenyl sulfone)s) are high-performance
polymers with excellent chemical and thermal stability, excellent strength and flexibility,
transparency, as well as high glass transition temperature and good film-forming properties.
Due to these properties, polysulfones are used in the field of material science, biology and
polymer science and have been the basis of numerous applications. In spite of tremendous
progress in their synthesis and applications, these materials have some limitations related to
stress cracking with certain solvents, poor tracking resistance and weathering properties. The
introduction of functional groups into the polysulfones not only overcomes these limitations but
also extends the range of potential applications of these high-performance materials through
specific properties gained and thus provides a wider scope. Introduction of functionality to
polysulfones has been accomplished by either (i) functional monomer approach allowing
modification at the polymerization stage or (ii) the post-functionalization of commercially
available polymers. The various functionalities readily attached to the polysulfone backbones
include halides, acids, alcohols, alkyls, amines, phenyls and polymerizable groups. In this study,
the polysulfone bearing primary amines at side chain has been prepared via two steps: The first
step was nitration of polysulfone by using sulfuric and nitric acid. The second step was amine
reduction of nitro groups by using tin(ll) chloride and hydrochloric acid. The functionalization
steps were followed by FT-IR and *H-NMR analyses. The results showed that the degree of
functionalization was determined as 18 % by 1H-NMR spectroscopy. Consequently, the
selection of a mild and efficient synthetic route is an important issue for the preparation of
primary amine functionalized polysulfones.

Keywords: polysulfone, primary amine, polymer modification
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Organic light-emitting diodes (OLEDs) are considered to be some of the most promising
candidates for display and light applications because of their high efficiency, flexibility,
high brightness, and full-color emission. They have come to the forefront of electronic
applications due to their superior light output, color purity, and low toxicity. In the past
decade, phosphorescent OLEDs are always in the spotlight for their full exciton utilization.
Thermally activated delayed fluorescence (TADF) is the most promising exciton harvesting
mechanism used in OLED devices. One important advantage of TADF emitters is that they
can be purely organic, thus avoiding the problems associated with the use of heavy-metal-
based organometallic complexes [1, 2]. Thioxanthone (TX) and its derivatives have been
used as triplet sensitizers and photoinitiators of polymerization due to their high rate of
intersystem crossing (KISC ) and then the high quantum yield of triplet formation [3]. In
literature, Thioxanthone-based TADFs have designed and synthesized with a donor-acceptor
(D-A) structure as fluorescent emitters to fabricate efficient OLEDs. They show excellent
thermal stability and effective energy transfer. When they are promising for the application
in future organic flat panel display and lighting, there are still some key points that need to
be clarified. Therefore, a platform must be created to understand molecular structures and
their relationships with photophysical properties and device performance [4]. In this work, we
report a novel thioxanthone derivatives, thiochromeno[2,3-b]carbazol-13(7H)-one 5,5-dioxide
(SOX0O-Cz) as the TADF emitter. The oxidation of the S atom in TX moiety can enhance the
electron accepting ability. In this aim, SOXO-Cz was synthesized and characterized by *H NMR
spectroscopy and QTOF/LC-MS and then, the photophysical and photochemical properties of
this compound were investigated.

Keywords: Polymer Chemistry, OLEDs, TADFs, Thioxanthone, Carbazole
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POSS-containing polycaprolactone-graphene (PCL-G-bisPOSS) composites were prepared by
using ring opening polymerization. For this purpose, POSS-bis-PDMP was synthesized with
aminopropyllsobutyl POSS (POSS-NH,) and protected 2,2-Bis (hydroxymethyl) propionic
acid(bis-MPA). After removal of the acetonide group, POSS-bis-PDMP, graphene oxide, and
e-caprolactone were reacted to give PCL-G-bisPOSS. Tin (IlI) octanoate was used as an initiator.
The same reaction was repeated without POSS to compare the activation energies and
thermal properties between each other. The composites were irradiated by gamma radiation
at low absorbed doses of 10 and 20 kGy. The thermal properties and molecular weight of
the unirradiated and irradiated PCL-G and PCL-G-bisPOSS composites were characterized by
Thermogravimetry and Gel Permeation Chromatography, respectively. The activation energies,
Ea, of the PCL-G and PCL-G-bisPOSS composites were calculated by means of the Flynn-Wall-
Ozawa (FWO). The Ea and molecular weight results showed that the addition of POSS to the
polymer PCL-G diminishes the radiation resistance of the polymer.

Keywords: Thermal degradation, gamma radiation, polycaprolactone, graphene, POSS
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Fiber reinforced polymeric matrix composite materials provide many advantages for physical
and chemical properties. These are high mechanical strength, dimensional and thermal
stability, hardness, wear resistance and low-density properties. However, when considering
the electrical properties, the resin material in the polymeric composite has only 1%
conductivity value of that of metals. Carbon fibers have high transmission characteristics. The
reinforcement shape and direction of fiber with the electric current direction is important.
Dendrimers increase the fiber-matrix adsorption performance thanks to innovative macro-
molecular structures. Thus, they can react as a bridge to connect the matrix and carbon fibers
together. In this study, in order to improve the electrical properties, PAMAM functionalized
graphene oxide nanoparticles with the weight ratio %0.5, %1, %2, %4, %7, %10, and %15 were
added into the thermoset epoxy resin. Graphene oxide synthesized with two methods. These
are Chemical oxidation and Hummers method. Thus, seven different composite materials have
been manufactured. The change in electrical conductivity of these manufactured PAMAM-
functionalized nanoparticles reinforced carbon/epoxy laminated composite was examined
in the direction of the fiber, in the other direction and thickness direction. On the other
hand, electrical conductivity, interlaminar shear strength of the produced composite were
investigated. Besides, graphene oxides have been characterized by FTIR, XPS, DSC- TGA, SEM
measurements.

Keywords: graphene, dendrimer, PAMAM, carbon fiber, polymer, epoxy
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Coumarins are part of a large group of natural products, distributed in a huge number of
plants, and they have shown a wide spectrum of physiological and pharmacological activity.
Many papers declare that 4-hydroxycoumarin and its derivatives have shown strong anti-HIV
and anticancer effect. Triggered by this, the aim was to synthesize novel derivatives which will
serve as building blocks for more complicated structures showing similar attributes especially
anticancer effects. It was found that the electrophilic attacks are investigated in details and
very well defined, but as for the nucleophilic substitutions on 4-hydroxycoumarin there very
few published papers and the synthesis came across some difficulties. Hence, in order to
investigate the nucleophilic substitution on coumarins, several syntheses were conducted by
using 4 different precursors such as 4-hydroxycoumarin, 4-(p-toluenesulfonyl)-oxycoumarin,
4-chlorocoumarin, and 4-chloro-3-nitrocoumarin. Those substrates were attacked on the
position 4 by different primary aromatic amines such as aniline, p-anisidine, 2-aminothiazole
and its methylated derivatives; and 3-aminoisoxazole and its methylated derivatives. The
results of those investigations have shown that the success of substitution is decreasing in
this order: 4-Cl-3-NO2-coumarin > 4-Cl-coumarin > 4-OTs-coumarin > 4-OH-coumarin; in the
other hand as the best nucleophile for these kinds of reactions were characterized the primary
aromatic carbocyclic amines vs. the heterocyclic amines. All products which were obtained
were isolated in relatively high yields - in the case when 4-CI-3-NO2-coumarin was used as a
precursor, and they were characterized by spectral analysis such as MS, H-NMR, C-NMR, and
IR.

Keywords: Nucleophilic attacks, coumarin substrates, 4-hydroxycoumarin,
4-(p-toluensulphonyl)-oxycoumarin
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Physical and mineralogical characterization of thermally
treated trepel (from Brod, Gneotino) at 900 °C

Egzon Ademi * Blagoj Pavlovski
Faculty of Natural Sciences and Faculty of Technology and Metallurgy
Mathematics University St. Cyril and Methodius,
Tetova University, MACEDONIA MACEDONIA
Ahmed Jashari Ramadan Aliti
Faculty of Natural Sciences and Faculty of Natural Sciences and
Mathematics Mathematics
Tetova University, MACEDONIA Tetova University, MACEDONIA

Arianit A. Reka
Faculty of Natural Sciences and Mathematics

Tetova University, MACEDONIA

Trepel (i.e. trioplite) represents soft, very light, weakly cemented, finely opal sedimentary rock.
It’s physical and chemical properties are similar to diatomaceous earth (DE). It differs from DE
in its composition (besides DE) it contains organic matter also. The phase transformations
of silica during the thermal treatment play a very important role in the application of trepel
for various uses such as the cement industry, construction industry, filter material, etc. For
the characterization of trepel thermally treated at 900°C, the following examinations were
performed: physical-mechanical, chemical, XRPD, SEM and IR examinations. From the physical-
mechanical point of view, trepel represents a light gray rock with homogenous texture. The
samples were heated at 900°C for a period of 2 hours. The X-ray powder diffraction of the
thermally treated samples indicates the presence of amorphous SiO2 and presence of peaks
from cristobalite, quartz, and feldspars, observed with an increase of the cristobalite content
compared with quartz. The IR spectrum of the thermally treated trepel depicts absorption
bands at 801 cm™ and the wide intensive band at 1105 cm™, which are due to the presence of
the amorphous SiO,, and the crystalline modifications of SiO,. The SEM results show that the
probes undergo sintering followed by reduced porosity, as the nanometric pores are clearly
closed.

Keywords: characterization, diatomaceous earth, physical and chemical properties, trepel,
tripolite
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The effects of two different additives on physical properties
of ordinary Portland cement paste and their comparison with
CSA cement paste

Ramadan Aliti * Bashkim Ziberi
Department of Physics, Faculty of Department of Physics, Faculty of
math and Natural Sciences math and Natural Sciences
University of Tetova, MACEDONIA University of Tetova, MACEDONIA

Arianit Reka
Department of Chemistry, Faculty of math and Natural Sciences
University of Tetova, MACEDONIA

The effects of two different additives on the hydration of ordinary Portland cement - OPC
physical properties were investigated. The pastes with curing time of 2, 7 and 28 days were
studied with x-ray diffraction (XRD), mercury intrusion porosimetry (MIP), scanning electron
microscopy (SEM), calorimetric and expansion/shrinkage tests. Pastes obtained by mixing
cement expanding additive - CEA (wt. 10%) and amorphous calcium aluminate - ACA (wt. 20%)
with OPC, respectively are compared to the calcium sulphoaluminate - CSA paste, which is
known for its low porosity and high values of early strength. The results show close values in all
methods between OPC+CEA and CSA. Mixing OPC with CEA can be used as a good substitute
for CSA cement.

Keywords: OPC, XRD, MIP, SEM, strength, shrinkage
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The Effects of PLA-based Biodegradable Plastics Introduced
into Soil on Earthworm Behaviors

Mert Akgun * Cafer Tirkmen
Department of Bioengineering and Department of Soil Science and
Materials Engineering Plant Nutrition
Canakkale Onsekiz Mart University, Canakkale Onsekiz Mart
TURKEY University, TURKEY
Ayhan Oral

Department of Chemistry
Canakkale Onsekiz Mart University, TURKEY

Rapidly increasing population, industrialization and social welfare brought along a growing
amount of solid, liquid and gaseous waste. “Biodegradable plastics”, defined as plastics
produced from renewable carbon resources, are ecological and sustainable materials
derived from living organisms, such as plants, animals, fungi and bacteria, and recently they
have been increasingly used. This has led to a growing number of research studies on the
biodegradability and environmental effects of bioplastic materials. In the present study carried
out since no similar research was observed in the related literature, polylactic acid (PLA)-based
biodegradable plastic was ground and homogenized, and then homogeneously introduced
into the soil with the same properties at concentrations of 0%, 1% and 3% under controlled
conditions. Equal amounts of these mixtures, which were placed in a 2-dimension (2D) setting,
were moisturized to achieve the field capacity and then offered to the earthworms. In the in
vitro experiment conducted in quadruplicate with each concentration, after three worms were
released in each 2D setting and the settings were sealed not to allow the worms out, they were
kept in a cooled incubator in dark for three days. The obtained data revealed that three-day
earthworm galleries (mm2) numerically changed according to the concentrations at stake, and
these changes were found statistically insignificant (p<.5284) at all the concentrations including
the control concentration. Similarly, no statistically significant difference was observed in all
the PLA-Administered setting and the control group in terms of Microorganism Numbers
(MON) (p<.1081). The finding that the worms opened up fewer galleries in the biodegradable
plastic-introduced sides of the 2D settings may suggest that worms do not prefer this material;
however, this was not found statistically significant.

Keywords: Biodegradable plastics, Soil, Earthworm, Worm gallery
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The Effect of Cinnamaldehyde on the Crystallinity and
Morphology of Poly(Lactic)Acid

Mert AKGUN Ihsan BASARAN
Science Technology Application and Science Technology Application and
Research Center Research Center
Canakkale Onsekiz Mart University, Canakkale Onsekiz Mart University,
TURKEY TURKEY

Ayhan ORAL*
Faculty of Literature and Sciences, Department of Chemistry
Canakkale Onsekiz Mart University, TURKEY

Poly(lactic acid) is a polyester produced and recycled from renewable sources. Due to the
biodegradability and having good mechanical properties PLA has become an important polymer
in many industrial fields. PLA chains have a semi-rigid structure and low chain mobility due to
the short formation of the repeating unit. This results in a low crystallization rate and a fragile
structure. The rate of crystallization is related to nucleation and crystal growth. A variety of
nucleating inorganic or organic materials are generally used to accelerate and control the
formation and growth of the crystals. Cinnamaldehyde is a natural volatile oil, which is an
antibacterial agent against bacteria such as S. aureus, E. coli. Our previous work has shown
that it forms an antibacterial polymeric material with cinnamaldehyde PLA. In this study,
we investigated the antibacterial properties of cinnamaldehyde on PLA and the morphology
of PLA crystals. For this purpose, firstly polymer films were prepared by solution casting
method. PLA and cinnamaldehyde containing PLA films were then subjected to crystal and
morphological changes after incorporating different amounts of cinnamaldehyde depending
on the temperature and duration. Scanning Electron Microscopy (SEM), Polarized Optical
Microscope and X-ray diffraction (XRD) were used to investigate these changes.

Keywords: Cinnamaldehyde, Crystallinity, Poly(Lactic)Acid
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Thermoelectric Properties of The Poly(3,4-ethylene
dioxythiophene)-Zinc Sulfide Composites

Naseer Subhi AHMED Ferdane KARAMAN *
Department of Chemistry Department of Chemistry
Yildiz Technical University, TURKIYE Yildiz Technical University, TURKIYE

Thermoelectric (TE) materials can generate electricity if there is a temperature difference
between their two ends. Currently, the commercial TE materials are non-flexible, toxic and
considerably expensive inorganic semi-conductive metal alloys. In order to overcome inorganic
TE materials’ disadvantages s researchers exert great efforts to produce polymeric TE materials
with enough efficiency. Polymeric TE materials have low density, low thermal conductivity, low
cost, and easy synthesis. Compounding of conducting polymers with nano-fillers has recently
become a prominent and effective way to raise the TE parameters and yield enhancement in
power factor and efficiency. As a result, polymer thermoelectric composites have been the
research hot-spot in the field of thermoelectrics. Due to its high conductivity, stability, and
flexibility, the poly (3,4-ethylene dioxythiophene) dispersions in aqueous poly (styrene sulfonic
acid) (PEDQT: PSS) stands out as the most extensively studied polymer among the conductive
polymers related to thermoelectricity. Preparing PEDOT’s inorganic hybrid nanocomposites
seems to be a promising method to improve TE properties. In recent years, metal sulfides began
to be investigated as TE materials because of their low costs, low toxicity, and optimizable
TE properties. In this study, we produced PEDOT: PSS composites at different monomer/PSS/
oxidant mol ratios catalyzed with Cu(NO3)2. Simultaneously, we synthesized ZnS by reacting
at different Zn(CH3C00)2.2H20/thiourea mol ratios in the presence of different capping
agents. Next, the PEDOT-PSS samples were mixed with ZnS samples at different ratios. The
films of PEDQT: PSS, ZnS, and their composites were prepared by drop-casting of their aqueous
solutions on glass substrates. Power factors of samples were calculated by measuring the
Seebeck coefficients and electrical conductivities of the samples around room temperature.
The results suggest that PEDOT: PSS/ZnS composites can be a promising candidate as a
thermoelectric material. Acknowledgement: One of the authors would like to thank the Iraqi
Government for the scholarship (469 in 10/01/2013).

Keywords: Thermoelectric, PEDOT: PSS, ZnS, hybrid
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Electropolymerization of Aromatic Sulphonic Acid Dyes on
Pencil Graphite Electrode for Electrochemical Sensor in Flow
Injection Analysis

Gamze EMIR * Selen PARALI
Faculty of Science and Art, Chemistry Faculty of Science and Art, Chemistry
Department Department
Canakkale Onsekiz Mart University, Canakkale Onsekiz Mart University,
TURKEY TURKEY
Yusuf DILGIN

Faculty of Science and Art, Chemistry Department
Canakkale Onsekiz Mart University, TURKEY

Electropolymerized thin film modified electrodes have found great attention in electroanalysis
and are still a very active research area. Especially the monomeric form of various organic
redox mediators have been electropolymerized onto various electrodes for the development of
electrochemical sensors and biosensors [1, 2]. In this work, two aromatic sulphonic acid dyes,
calmagite and pyrocatechol violet, were electropolymerized onto pencil graphite electrode
(PGE) surface. For this aim, a few successive cyclic voltammograms of PGE were recorded
in the presence of monomers. The oxidation and reduction peaks related to the monomeric
form of dyes appeared at the first cycle and these peaks gradually decreased with increase
scan cycle during multi-cycle scanning. This proves that the Polymeric films were successfully
formed on the PGE. The electropolymerization mechanism can be attributed that a phenoxy
radical is formed and the dimerization and electropolymerization are formed by C—O—C or C-
C. The obtained polymer modified PGEs were used for electrocatalytic oxidation of hydrazine
and sulfide. Cyclic voltammograms show that Poly aromatic sulphonic acid dyes modified PGE
exhibit a good electrocatalytic activity towards oxidation of sulfide and hydrazine. Then Flow
Injection Analysis (FIA) of these compounds was performed under optimized conditions using
a new homemade electrochemical flow cell which was constructed for PGE. Thus a rapid,
simple, low-cost, disposable, convenient and sensitive electrochemical method was developed
to detect hydrazine and sulfide by a combination of three useful component, PGE, aromatic
sulphonic acid dyes and FIA system. Acknowledgements: This study was financially supported
by TUBITAK (Project No: 1152235).

Keywords: Sulfide, hydrazine, calmagite, pyrocatechol violet, electropolymerization, Flow
Injection Analysis
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Glucose Biosensing in Flow Injection Analysis System using
Poly- Pyrocatechol violet modified Pencil Graphite Electrode

Mehmet Gunes * Yusuf Dilgin
Chemistry Chemistry
Canakkale Onsekiz mart University, Canakkale Onsekiz Mart University,
TURKEY TUTKEY

Electrochemical biosensors based on biospecific enzyme reaction have found great attention
for last three decades and are still a very active research area. For this purpose, amperometric
biosensors based on the NAD+/NADH redox couple and dehydrogenase enzyme have been
developed and applied for the determination of various biologically important molecules
[1-2]. In this work, Pyrocatechol violet (Pcv) was electropolymerized onto pencil graphite
electrode (PGE) surface for the electrocatalytic oxidation of NADH. Cyclic voltammograms
show that oxidation potential of NADH at Poly-Pcv/PGE shifted to the negative direction about
200 mV compared with bare PGE. These results indicate that Poly-Pcv/PGE exhibits a good
electrocatalytic activity toward NADH oxidation. Then, a glucose biosensor study was performed
based on the determination of enzymatically generated NADH by glucose dehydrogenase
(GDH) which immobilized onto Poly-Pcv/PGE using glutaraldehyde crosslinking procedure. The
biosensing of glucose in Flow Injection Analysis (FIA) system was performed at GDH/Poly-Pcv/
PGE for the first time. The electrocatalytic oxidation currents of enzymatically produced NADH
obtained from Fl amperometric current-time curves recorded at +250 mV and in phosphate
buffer solution at pH 7.0 containing 1.0 M KCI were linearly related to the concentration of
glucose. Linear calibration plots are obtained in the concentration range from 5 to 500 uM.
A fast, sensitive, low-cost and disposable glucose biosensor was constructed in FIA system
using GDH/Poly-Pcv/PGE, therefore, it might provide a new perspective for the fabrication of
biosensor of other compounds such as glutamate, lactate, alcohol etc. Acknowledgements:
This study was financially supported by TUBITAK (Project No: 115Z235).

Keywords: Flow Injection Analysis, Biosensors, Pyrocatechol violet, Pencil Graphite Electrode
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DETERMINATION OF OPTICAL AND ELECTROCHROMIC
PROPERTIES OF PLASMA PREPARED V205/POLYFURAN
HYBRIDS IN PRESENCE OF NaClO4 ELECTROLYTE

Abdulkerim YILDIZ * Esin EREN
Department of Material Technology Department of Chemistry
Engineering Suleyman Demirel University, TURKEY
Mehmet Akif Ersoy University, TURKEY
Gamze CELIK COGAL Songtul SEN GURSOY
Department of Chemistry Department of Chemistry
Suleyman Demirel University, TURKEY Mehmet Akif Ersoy University, TURKEY

Aysegiil UYGUN OKSUZ
Department of Chemistry
Suleyman Demirel University, TURKEY

Electrochromic materials show a reversible optical change in transmittance or absorption
depending on cathodic and anionic states [1]. There are various transition metal oxides
exhibiting electrochromism, such as oxides of tungsten, vanadium, molybdenum, titanium,
nickel, cobalt and palladium [2]. Among these used metal oxides, vanadium pentoxide (V,0,)
is a promising candidate as electrochromic material changing its color between bleaching and
coloring states upon supplying a suitable charge [3]. In this study, V,0./polyfuran hybrid was
prepared via rf rotating plasma modification technique for use in its electrochromic material.
V,0, and V,0./polyfuran hybrid films were deposited on ITO-coated PET films using electron
beam evaporation technique. The prepared V,O, and V,0./polyfuran coated conductive
flexible films were immersed into a NaClO4 electrolyte solution. The electrochromic features
(such as optical contrast, switching time, coloration efficiency) were analyzed to compare with
the performance of the flexible electrochromic films in the medium presence of a NaClO4
electrolyte. References: [1]. L. Wang, Z. Yang, X. Ni, J Mater Sci: Mater Electron Journal
of Materials Science: Materials in Electronics. 2015, 27, 3549-3556. [2]. P.R. Somani, S.
Radhakrishnan, Materials Chemistry, and Physics. 2003, 77, 117-133. [3] G. Yurdabak Karaca,
E. Eren, C. Alver, U. Koc, E. Uygun, L. Oksuz,A. Uygun Oksuz, Electroanalysis 2017, 29, 1324 —
1331 Acknowledgements: Authors gratefully acknowledge the TUBITAK /COST (Project No:
114M877) and Mehmet Akif Ersoy University (Project No: 413-YL-17) for financial support to
this study.
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Study of ancient iron working tool founded in Shkoder,
with XRF, SEM-EDX and OM

Edlira Duka *
Department of Physical Engineering
Polytechnic University of Tirana, TIRANE

A large number of iron working tools are available in the Museum of Shkoder, but the one
in this study according to archeologists is considered the most interesting because of form,
and material. The main purposes of this study are the determination of the composition,
and the process used for the object’s production. The object is analyzed with p-FRX, OM,
SEM-EDX and Vickers microhardness tester in order to define the elemental composition, and
the production process. The carbon content of sample taken from artifact is measured using
carbon & sulfur system. The working tool resulted to be steel with low carbon content. Ferrite-
pearlite microstructure was observed, low-presence of pores or oriented inclusions, and low
microhardness. This object could be produced by beating. Forging technique was that used to
give desired shape by the blacksmith.

Keywords: iron working tool, SEM-EDS, OM, XRF, Vickers microhardness, archaeometallurgy.

76 Joint Science Congress of Materials and Polymers Abstract Book




The International

H L]
U ISCM PI\/IACEDONIA 2017 RegISter No'
o Joint Science Congress of Materials and Polymers
j 25-28 August- Metropol Lake Resort- OHRID 3 74F 73

CRYSTALLIZATION KINETICS FACTORS AFFECTING THE
SPHERULITIC MICROSTRUCTURES OF PURE ISOTACTIC
POLYPROPYLENE

Blerina Papajani *
Department of Physics
University “Aleksander Xhuvani”, ALBANIA

The physical properties of different polymeric materials are closely related with crystallinity
and morphology. Because of properties such as of high tensile strength, hardness, and
chemical resistance, isotactic polypropylene (iPP) is a useful thermoplastic with wide range
of applications. Polypropylene is a thermoplastic material, with long molecular chain widely
used in daily life. The thermal characterization of pure IPP it was done with TMDSC apparatus.
The crystallization kinetics and morphology development of pure isotactic polypropylene at
different crystallization temperature Tc it was analyzed by optical microscope with polarized
light in transmission mode (MOP) equipped with hot stage. It was determined nucleation
and growth rates of spherulites. It was analyzed the nucleation rate and growth rate of
spherulites by comparing the results with the relevant theoretical conclusions. The number
of nuclei increased and the radial growth rates of spherulites decreased with increasing the
rate of super cooling AT. The nucleation rate was constant at a predetermined temperature
in isothermal crystallization conditions and the results were comparable with the literature.
The radial growth rates of spherulites depended from the crystallization temperature. It was
analyzed the different morphological structures of pure IPP cooled in different ways: in the
water at T=100°C, in the water T=0°C and at T = - 10° C (created by mixing water with NaCl).

Keywords: Polypropylene, polarized light microscope, thermal characterization, spherulite,
nucleation and growth.
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COMPARISON OF THE PROPERTIES OF CHEMICALLY AND
PLASMA POLYMERIZED POLYPYRROLE/SiO2 (PPy/SiO2)

NANOCOMPOSITES
Abdulkerim YILDIZ * Songiil SEN GURSOY
Department of Material Technology Department of Material Technology
Engineering Engineering
Mehmet Akif Ersoy University, TURKEY Mehmet Akif Ersoy University, TURKEY

Conductive polymers have attracted considerable attention in several areas due to their unique
physicochemical properties. Among these polymers, polypyrrole (PPy) is a promising material
for commercial applications because of its good environmental stability, easy synthesis and
higher conductivity than many other conducting polymers. PPy can be used in biosensors,
gas sensors, anti-electrostatic coatings, solid electrolytic capacitors, electrochromic windows
and displays, packaging, polymeric batteries, fuel cells and functional membranes, etc. PPy
can be easily prepared by both oxidative chemical and electrochemical polymerization of
pyrrole. Recently, plasma polymerization was recognized as another important method to
obtain thin films of conductive polymers. The advantages of plasma polymerization include
the environmental friendliness of the solvent-free process; the deposition of ultra-thin films
with thickness directly proportional to deposition time; the deposition of pinhole-free films
without dimensional changes associated with solvent evaporation. In this study, PPy/SiO,
nanocomposites were prepared by chemical and plasma polymerization techniques to compare
the properties of polymers. The effect of surfactant on the properties of composites was also
examined. The characteristics of composites were determined using Fourier transform infrared
spectroscopy (FTIR), four-probe conductivity measurements, thermogravimetric analysis (TGA)
and scanning electron microscopy (SEM). The morphology, conductivity and thermal stabilities
of PPys changed according to the presence of surfactants and polymerization techniques.
Conductivity values decreased in plasma polymerized polymers. The surface morphologies
of the polymers were affected both by the synthesis method and by the presence of the
surfactant. Thermal stability of SiO,/PPy synthesized by plasma polymerization increased.

Keywords: polypyrrole, plasma, silicium oxide, chemical
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Extraction and determination of secoiridoid structured
polyphenols from Olea europaea L. Leaves

Nilifer Vural M. Abdulkadir AKAY *
Engineering of Chemistry Faculty of Science
Ankara University, ANKARA Ankara University, ANKARA

Olive (Olea europaea) trees produce significant quantities of products, usually known as “olive
byproducts” in annuals, harvesting and olive oil extraction stages. The leaves were obtained
in large quantities (about 25 kg per tree per year from fine branches and side leaves) during
the pruning of olive trees and olive oil processing during processing (about 10% of the weight
after the fruit is removed)[1] Leaf, can be considered as a potential source of both primary
and secondary metabolites and biologically active compounds found in the basic structure of
plant metabolism. Many studies have focused on phenolic compounds in the composition of
olive leaves, taking into account the richness of beneficial compounds. There are five major
groups of phenolic compounds in the Olea europaea leaf; The subgroup of secoiridoid is the
oleuropeocyte (oleuropein and verbascoside), flavones (luteolin-7-glucoside, apigenin-7-
glucoside, diosmetin-7-glucoside, luteolin and diosmetin), flavonols, flavan-3-ols (catechins)
substituted phenols (tyrosol, hydroxytyrosol, vanillin, vanillic acid and caffeic acid).[2] Solvent
extraction, ultrasonic bath and probe extraction methods have been studied and MeOH
/ H,0 solvent system has been used in the new method of developing the extraction of
secoiridoid structures in olive leaf. In the experimental design for solvent extraction, solvent
ratio, temperature, time, solvent/solid ratio, amplitude, irridation time, probe position and
duty cycle were determined as independent variables. As a dependent variable; total phenol
content (GAE), total phenol content (OLEE) and oleuropein content (in mg/g leaf) were used as
well as total antioxidant activity determination. At the design points of the solvent extraction,
the effect of ultrasonic bath and irridation time were investigated. For the experimental design,
central composite design (CCD) and D-optimal design were used as response surface methods.
In the presence of flavanoid and simple phenolic compounds in the olive leaf, secoiridoid
structures were separated by gradient elution.

Keywords: Olea europaea L, leave, secoiridoid structure, polyphenols, extraction
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Taguchi Methods and One Application in Engineering

Zeynep GOKKUS * Kutalmis GOKKUS
Inebolu Vocational School of High Faculty of Engineering and
Education Architecture
Kastamonu University, TURKIYE Kastamonu University, TURKIYE

Statistical experimental designs are extremely important in terms of both to take advantage
of the minimum amount of time, materials, and instruments and to make maximum reliability
analysis in production, process development, and improvement. One of the most commonly
used experimental designs in engineering is factorial designs. When the number of factor
combinations to be compared is very high, fractional factorial designs are used to decrease
these combinations by half and three quarters. Genichi Taguchi aiming to further reduce
sample size was developed two, three and mixed-level fractional factorial designs known
Taguchi methods. The number of the samples used in studies can be reduced considerably
with these methods which are very popular and applied in the world. In the light of the above
information, Taguchi methods were applied successfully to the study of the removal of Cu, Fe,
and Zn from aqueous solutions by using ion-exchange and adsorption processes having five
factors, four levels, three replicates, and 45 x 3 = 3072 combinations. As a result, the expected
results were achieved with 48 experiments.

Keywords: Taguchi Designs, fractional factorial trials
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Investigation of ON and ONNO Type Schiff Base Complexes
Using Electron lonization in Mass Spectrometry
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Ankara University, TURKEY

Mass spectrometers have been one of the most important auxiliary methods in materials
science for almost 100 years. With the development of soft ionization method today, it has
become an indispensable method in the field of materials science, especially for surface
and biopolymer studies. Electron impact (El) is the first ionization method used in mass
spectrometers. Although this method was acknowledged for a long time, it was not applied
to coordination compounds until the 1990’s the reason being the structure of the detectors
used. After 1990’s the use of quadrupole and ion trap detectors enabled mass spectrometers
to be applied to the characterization of coordination compounds. In addition, although Schiff
bases are frequently used ligands in the field of coordination chemistry studies in this area are
limited. In this study, complexes with the 1st order transition metal complexes of some di- and
tetra-nuclear ON and ONNO type Schiff base compounds have been prepared. The resulting
compounds were analyzed by ionization with 40-110 eV electrons via El in mass spectrometry
and the fragmentation was interpreted. The molecular peak clearly for the mononuclear and
neutral complexes in which five and six-membered chelate rings are formed, is the fundamental
peak in the spectrum. In addition, the complex was found to be more stable than the ligand. In
literature, the El method has previously not been recommended for coordination compounds.
However, in this study, it has been found that this proposal is not correct for all coordination
compounds and its application to the characterization of metal complexes is feasible.

Keywords: Mass Spectrometry, Electron Impact, Materials Science, Schiff Bases, Coordination
Compounds,
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ANTIBACTERIAL ACTIVITY OF MISWAK EXTRACTS
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Suleyman Demirel University, TURKEY Suleyman Demirel University, TURKEY

Miswak, also known as the toothbrush tree Salvadora persica L., has been used since ancient
times as a chewing stick for oral hygiene (1-3). The antibacterial effects of extracts of S. persica
were studied against different bacteria including Escherichia coli, Staphylococcus aureus,
Bacillus cereus, Enterococcus faecalis and Pseudomonas aeruginosa by the well diffusion
method. Miswak exhibited more potent activity against Gram-positive bacteria than Gram-
negative bacteria. Antibacterial effects of S. persica extracts could be used as a therapeutic
agent.

Keywords: miswak, antibacterial
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Research on energetic materials was limited to increasing the number of imbalance groups,
such as nitro groups, in the molecule until 1980’s. With the synthesis of octanitrocubane,
a peak was reached for nitro-containing energetic materials research. After the 1980’s, the
direction of research shifted towards nitrogen-rich energetic substance production for the
purpose of producing safer and more environmentally friendly substances. The electron-
attracting nature of nitro groups cause molecular tension resulting in an increase in molecular
imbalance. On the other hand, heterocyclic nitrogen-containing molecules and amino groups
do not cause instability in the molecule. With the help of these molecules, the target has been
to prepare nitrogen-rich molecules. In this study, four energetic materials were prepared using
picryl chloride and 3,5-dinitro-4-chlorobenzonitrile according to this thought. The theoretical
enthalpies of formation of energetic materials were calculated using Gaussian 09 package
program and later using these formation enthalpy values were calculated the theoretical
enthalpy values of explosion reaction according to the Hess Law. These substances were
evaluated using DSC and the experimental explosive enthalpy data was determined and the
results were compared. The experimental and theoretical calculations were consistent with
one another.

Keywords: Green Energetic Material, Theoretical calculation, Thermodynamic parameters,
TG-DTA, Nitrogen-rich energetic materials
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The objective of this study is to investigate the free volume properties of neat high-density
polyethylene (HDPE) and HDPE reinforced with a side chain liquid crystalline polymer (LCP),
which is poly(p-benzophenoneoxycarbonylphenyl methacrylate), poly(BPOCPMA). The
lifetimes for neat HDPE, copolymers, and coproducts were measured via positron annihilation
lifetime spectroscopy (PALS) at room temperature and all lifetime spectra were analyzed into
three lifetime components. The shortest-lived component, t1 with an intensity 11, associated
with the annihilation of para-positronium (p-Ps), the intermediate-lived component, t2 with an
intensity 12, attributed to the direct annihilation of positrons, and the longest-lived component
as ortho-positronium (o0-Ps), A3 with an intensity 13, associated with pick-off annihilation,
were obtained from the lifetime spectra. These analyzed parameters were calculated using
t1 fixed at 125 ps, supposed to be independent of free volume. To synthesize BPOCPMA,
p-methacryloyloxybenzoyl chloride (MBC) and 4-hydroxybenzophenone were mixed in xylene
in the presence of pyridine and the yield was 57%. Bulk melt polymerization was performed
to the graft copolymerization of BPOCPMA (5, 10, 15, 20, 30, 40% of the reaction mixture)
onto HDPE. Dependence of percentage poly (BPOCPMA) contents on lifetimes and intensities
of coproducts and copolymers were investigated. o-Ps and p-Ps intensities linearly decreased,
but direct annihilation intensity steadily increased with respect to the percentage contents in
both. The increase in percentage content did not affect the direct annihilation of positron and
it was found as approximately 407 + 2 ps in copolymers and 410 + 1.9 ps in coproducts, yet the
higher percentage content resulted in a lower o-Ps lifetime in both. But, higher o-Ps lifetime,
free volume and free volume fraction were observed in coproducts compared to copolymers
due to the liquid crystalline behavior of grafted units, leading to PE structure in a most ordered
state by decreasing the number of free volume holes.
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Synthetic biodegradable polymers and gelatin have been used together as a biodegradable
polymer-protein hybrid material in various biomedical applications with different forms such
as hydrogel, sponge, nanofiber. Beside the biocompatibility and biodegradability of this hybrid
structure, good mechanical properties from synthetic biocompatible polymer and cell binding
ability from gelatin can be combined in one material. To this date, chemical grafting method
alongside the pre- or post- modifications of gelatin and a biopolymer were used for covalent
attachment of these two macromolecules. Considering the grafting methods that currently
reported, in this study, we presented alternative synthetic processes by using different
biocompatible polymers, modifications and synthetic routes. Chemical structures of produced
hybrid materials were characterized by FTIR analysis.

Keywords: Gelatin, Copolymer, FTIR, Biopolymer

Joint Science Congress of Materials and Polymers Abstract Book 8 5




The International

‘ ISCM PI\/IACEDONIA 2017

Joint Science Congress of Materials and Polymers
25-28 August- Metropol Lake Resort- OHRID

Register No:

05B663

Photopolymerization of Novel Piperazine Derivatives

Elif KARACAN YELDIR * Ayhan ORAL
Department of Chemistry Department of Chemistry
Canakkale Onsekiz Mart University, Canakkale Onsekiz Mart Universit,
TURKEY TURKEY

Mehmet YILMAZ

Department of Chemistry
Kocaeli University, TURKEY

Photopolymerization is a polymerization method which is initiated by light. Ambient
polymerization temperature and high rates of polymerization are most remarkable
advantages of photopolymerization. There are two types of photoinitiators. One of them is
photofragmentation (Type ), the other is hydrogen abstraction chromophores (Type Il). In this
study, a novel piperazine derivative, N-Benzoyl, N-metacryloyl piperazine, was synthesized and
polymerized by photopolymerization by Type | photoinitiator. Benzoin (BN) was used as a Type
| photoinitiator, dry dichloromethane (DCM) was used as a solvent during polymerization. BN
was placed into Schlenk tube and applied vacuum. After that, DCM and monomer were added
into the tube under N, atmosphere. The contains of the tube was dissolved in methanol when
polymerization is over. The polymer solution was precipitated in diethyl ether and washed
three times with ether. NMR and IR spectrums were obtained. Furthermore, time-dependent
kinetic study was completed. Reaction time was changed 6 h to 96 h and the yield was found
17.2%. The low yield could be the result of steric hindrance. This research was supported by the
Scientific and Technological Research Council of Turkey (TUBITAK) project number 116Z455.

Keywords: Photopolymerization, piperazine derivative
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Injectable hydrogels are gaining popularity as biodegradable biomaterials such as drug delivery
system, tissue engineering constructs and mechanical tissue support because of their ease of
handling and minimal invasive delivery. Cyclodextrin-based hydrogels are preferred same in
vivo biomedical applications because they have biocompatibility. Cyclodextrins are typical host
molecules that can form inclusion complexes with various guest molecules. Due to the apolar
cavity of cyclic oligosaccharides, its derivatives can include guest molecules. These structures
can be used to form reversible micelles, smart materials or injectable hydrogels to respond to
stimuli in an aqueous environment [3]. In injectable hydrogels structures, PEG groups are also
used because of their good biocompatibility and biodegradability. Injectable hydrogels can be
easily placed into the defect site with minimum invasiveness and injectability properties of
hydrogels in biomedical applications are important parameters. Therefore, in this study, the
injectability of a-, B- or y-cyclodextrin-based hydrogels was determined using different Gauge
needle tips. Firstly, hydrogels containing PEG, polyphenols and a-, B- or y- cyclodextrins with
different ratios, were synthesized. The structural properties of synthesized hydrogels were
characterized by FTIR analysis. Surface properties were investigated using SEM technique.
Solutions of these hydrogels at different concentrations were prepared and injectability with
18, 22 and 24 gauge needles was determined at 37°C. The optimum concentration and PEG-
cyclodextrin ratio for injectability were found. The prepared gels showed good injectability
properties with increased PEG ratios. These results indicated that this injectable hydrogel can
be used for different biomedical applications such as drug and hormone release materials. The
authors thank The Scientific and Technological Research Council of Turkey (TUBITAK Project
No. 2157322) for financial support
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Polymeric ionic liquids (PILs) are formed by repeating monomers bearing ionic liquid (IL)
properties on a polymer main chain. The unique properties of ionic liquids and the flexibility
of macromolecular construction have allowed PlLs to find a wide range of applications in the
field of polymer chemistry and materials science, including solid ionic conductors, absorbents,
porous polymers and the like [1]. PILs add new superior properties to the nanocomposite
materials they contain and form a new class of polymeric materials [2]. Montmorillonite (MMt)
is one of the natural clay minerals and has high swelling capacity, so it easily exfoliates in
polymeric nanocomposites and has a thickness of nanometer and micrometers in size. These
particles, also referred to as nanofillers, when dispersed in polymeric matrix even at very low
rates, increase the thermal and mechanical properties of the polymer, and improve gas barrier
properties. In this study clay-PlLs nanocomposites were prepared to selective capture of CO2
gas from atmosphere. For this, 2-bromoethyl methacrylate was synthesised from 2-bromo
ethanol and methacryloyl chloride. The 2-bromoethyl methacrylate ionic liquid was prepared
via 1-butil imidazole. The 2-bromoethyl methacrylate 1-butyl imidazolium ionic liquid was
polymerized by radical polymerization technique to prepare PlLs. The PlLs were intercalated
with MMt to prepare clay-PILs nanocomposites. The nanocomposites characterized by FT-IR
and thermal analysis techniques. It was observed that its CO2 gas absorbing properties were
excellent.

Keywords: lonic Liquid Nanocomposite, clay
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Supramolecular network polymers nowadays have a very important place in the development
of multifunctional materials. These polymers are cross-linked macromolecules formed by
interactions such as multiple hydrogen bonding, hydrophobic bonding, m-it stacking, ionic
interaction, or transition metal complex formation. Particularly, they are a fascinating polymer
class, exhibiting properties such as stimuli-responsiveness, self-healing, and shape-memory.
Such polymeric systems can react to external physical stimuli with their directed multiple
hydrogen bonds, metal-ligand interactions or other secondary interactions, and can be used in
the design of intelligent materials [3]. In these supramolecular network polymeric structures,
terpyridine ligand is an important functional group because it provides reversible metal-
ligand interactions. In this study, triazine-based supramolecular polymers containing multiple
terpyridine groups were synthesized and their stimuli-response properties were determined. In
thiswork, firstly, monomeric units bearingterpyridineligand were synthesized by a condensation
reaction starting from triazine and 4&#39;-chloro-2,2&#39;:6&#39;,2&#39;&#39;-terpyridine.
Metallo-supramolecular polymers were prepared from terpyridine ligand based monomeric
units different metal ions (Co, Ni, and Cu). The synthesized supramolecular polymeric structures
were characterized by FTIR and elemental analysis. Thermal properties were also determined
by TGA and DSC techniques. The stimuli-responsive and optic properties of the obtained
supramolecular structures were determined by UV measurements. As a result, prepared
triazine-based Metallo-supramolecular polymers have good thermal stability and fast stimuli-
response properties for smart material applications. We would like to thank TUBITAK for
financial support within the project numbered 115R023.

Keywords: Metallo-Supramolecular Polymers, triazine, terpyridine.
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Recently there has been great interest in the development of electrochemical techniques in
the determination of neurotransmitters. Serotonin (5-hydroxytryptamine) is a monoamine
neurotransmitter synthesized in the central nervous system and plays a crucial role in the
regulation of mood, sleep, and appetite. Thus, determination of serotonin is essential to rapid,
accurate and simple methods. There are various techniques having been reported effectively
for detecting serotonin. Electrochemical voltammetric techniques have always been a
powerful tool for determination of this neurotransmitter at a low level in solution. In this study,
polyimide(PI)-multiwall carbon nanotube (MWCNT) composite membranes were synthesized
with different ratio MWCNT amount. Prepared composite membranes as serotonin selective
film were characterized by FTIR, DSC, DTA, TGA and SEM techniques. Furthermore, composites
based membrane electrodes were formed by dropping the polyimide-MWCNT solution on bare
Carbon Screen-Printed electrode (cspe) to eliminate the interferant species for determination
of serotonin. Serotonin selectivity properties of PI-MWCNT membranes was examined by
differential pulse voltammetry (DPV) technique. The voltammetric results indicate that the
polyimide-MWCNT composite based electrodes can be used as a sensor for determination
of serotonin with the good sensitivity, selectivity, rapidly and very high R-value. We would
like to thank Inonu University BAP for the financial support within the project numbered
i.U.BAPB2016/33.

Keywords: sensor, serotonin, polyimide
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Conductive polymers have attracted much interest due to their combined properties of organic
polymers and electronic properties of semiconductors. They are used to enhance speed,
sensitivity, and versatility of biosensors in diagnostics to measure vital analytes. Dopamine
(DA), which plays an important role in the function of central nervous, renal, hormonal and
cardiovascular systems is the most important neurotransmitter among the catecholamines.
The change of DA has been proved to be a very effective route toward brain tissues, and the loss
of DA-containing neurons may result in serious diseases, such as Parkinson’s. Amperometric
biosensors are seen as a promising method to determine dopamine compared to conventional
methods due to its advantages such as high sensitivity, easy acquisition, fast (real-time)
sensing, and low cost. In this study, we present both the synthesis of carbon nanotube/PTh
(CNT/PTh) composite and the application of this composite as a dopamine biosensor. The
chemical oxidative polymerized composites were prepared with different ratios to find the best
response to dopamine. And the composites were characterized by various analysis such as cyclic
voltammetry, Fourier transform infrared spectroscopy (FTIR) and scanning electron microscopy
(SEM). Amperometric detection of dopamine was carried out by using the immobilized CNT/
PTh composite onto glassy carbon electrode (GCE) as a working electrode. The saturated Ag/
AgCl electrode and Pt wire were used as a reference and counter electrodes, respectively.
After determining some working parameters (pH, temperature, etc.), a sensitive and selective
biosensor for dopamine was developed. *The work has been financially supported by Mehmet
Akif Ersoy University (Project No: 408-YL- 17).
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Chondroitin Sulfate(CS) is an important component of the extracellular matrix. CS is a sulfated
glycosaminoglycan (GAG) composed of alongunbranched polysaccharide chain with arepeating
disaccharide structure of N-acetylgalactosamine and glucuronic acid. Currently, commercial
CS is sourced from animal tissues. In our study, we used E. coli strain, a recombinant system
in which kfoA, kfoC, kfoF genes were coexpressed with Vitreoscilla hemoglobin gene in CS
production. As a result of our studies, Microbial Chondroitin Sulfate obtained in our laboratory
has been used as a model drug. In recent years, drug release systems have been attracting
interest. As an example, we can show hydrogels obtained from natural and synthetic polymers.
Hydrogels are water-insoluble polymers with a three-dimensional structure. Hydrogels are
used in wide areas such as medical field, experimental medicine, regenerative medicine, tissue
engineering, cellular immobilisation and barrier materials to regulate biological adhesiveness.
Polymerization was carried out by radical polymerization using acrylamide as the monomer,
Carboxymethyl Cellulose as the natural polymer and potassium persulfate as the initiator.
Microbial Chondroitin Sulfate solution was added instead of water. Polymerization was carried
out at 60 °C for 1 hour. FTIR analyzes for structural characterization and SEM images for
superficial characterization were taken. The release was carried out at a constant temperature
of 37 °C. Absorbance values were measured at 255 nm using UV-Vis spectrophotometer for
samples taken at specific time intervals. The amount of CS released from the CS calibration graph
was calculated. The use of microbial chondroitin sulfate which can be designed and developed
to carry out drug release to the desired site gives us hope at this area. Acknowledgement: We
would like to thank TUBITAK for financial support within the project numbered 2155861.

Keywords: Condroitin Sulfate, Hydrogel, Carboxymethil cellulose
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Ternary thallium compounds TlGaSe2 and TlInS2 belong to the group of layered AllIBIIIC2VI
type semiconductors which have attracted much attention in recent 30 years. The great
number of investigations of TIGaSe, family semiconductors (TlInS,, TIGaS,) were concentrated
on the structural phase transitions, which were observed in TIGaSe, in low-temperature
region (T) below than 120K. In spite of structural investigations ( X-ray diffraction and neutron
scattering) the exact nature of phase transitions are not established yet and distinct structure
of the low-temperature phase is not known. It is known that ternary thallium chalcogenides
have layered crystalline structure with monoclinic symmetry. It was established also, that
monoclinic structure of TIGaSe, is very close to hexagonal at least in high-temperature region.
Accordingly, the crystals demonstrate isotropic behavior in the layers plane. In the present
work, we suggest the fairly simple optical method for registering the phase transitions in the
case when such transitions destroy the isotropic structure of the layers.

Keywords: TIGaSe,, TlInS,, Phase Trasitions
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Cahn-Hilliard (CH) describes the free energy profile of polymer surfaces or interphases as an
inhomogeneous mixture as to be two folds: the first is the constant free energy density for a
homogeneous region of the system and the second is the density gradient contribution to the
free energy. The latter is associated with temperature dependent parameter gradient energy
coefficient. Surface tension can be established by using this free energy, and the gradient
energy coefficient parameter can be determined from the surface tension data. The Simha
Somcynky (SS) theory describes the thermodynamic properties of bulk polymers in terms of
hole fraction. The surface thermodynamics properties of polymers are strongly correlated
with the bulk properties such as inherently hole fraction. A treatise has been made by Carri
and Simha [3] as a correlation of surface tension with the hole fraction in the bulk by means
of the SS theory. This encouraged us to employ in conjunction with the CH density gradient
theory to inspect how the hole fraction changes on the surface. So we derived the surface
energy and the surface depth profile by means of the SS. We examined the polymers in the
range of 313-473 K up to 150 MPa pressure. Using the hole fraction, we have extracted the
surface tension and the gradient energy coefficient parameters by means of surface tension
data. We correlated the scaled energy gradient parameters with especially hole fraction. In the
end, the occupied site fraction profile from bulk to vacuum for different temperature has been
drawn and compared with Variable Energy Positron Lifetime Spectroscopy.

Keywords: Surface Tension; Cahn Hillard Theory; Simha Somcynsky Theory; Free Volume;
Surface Gradient Profile
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Biodegradable polymers (biopolymers) represent materials of the new generation with
application in different areas of human activity. Their production has recently reached
a commercial level. They can be divided according to the origin (natural and synthetic),
according to the chemical composition, methods of obtaining, application etc. The use of
biopolymers in medicine depends on their biocompatibility, mechanical resistance, and
sorptive characteristics. Today, they are the most commonly used as implants in vascular and
orthopedic surgery, for the production of materials such as catheters, products for gynecology
and hemodialysis, tooth reconstruction, etc. In pharmacy, they are used as a medicine matrix-
carrier to allow for the controlled release of drug within the body. Within this review paper,
the properties and methods of production of certain biopolymers such as polyglycolic acid
(PGA), polylactide acid (PLA), poly-e-coprolactone (PCL) and polybutylene succinate (PBS) are
described in detail, as well as their application in medicine and pharmacy.

Keywords: biopolymer

Joint Science Congress of Materials and Polymers Abstract Book 9 5




The International

‘ ISCM PI\/IACEDONIA 2017

Joint Science Congress of Materials and Polymers
25-28 August- Metropol Lake Resort- OHRID

Register No:

4CAACE

Cytotoxicities of some Difluoro-Dimethoxy Chalcones
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Naturally occurring products from various plants are always important in the discovery of
new therapeutic agents. Some fluorinated or methoxylated chalcones were reported with
5-lipoxygenase inhibitory and antioxidantl, acetylcholinesterase inhibitory and anticancer
activities. There are limited numbers of information about difluorinated and dimethoxylated
chalcones. This work focused on synthesizing difluorinated and dimethoxylated chalcones
“1-(2,4/2,6-difluorophenyl)-3-(2,3/2,4/2,5/3,4-dimethoxyphenyl)-2-propen-1-one” to
investigate their cytotoxic / anticancer properties. Synthesized compounds were evaluated
against human OSCC cell lines and human oral normal cells. We have clearly demonstrated
that compound 7 can induce early apoptosis at a concentration of 10 uM and dose-dependent
late apoptosis starting at 10 uM. Compound 7 induced cleavage of the apoptosis marker PARP
at starting concentration of 10 uM. It seems that 7 is the leader compound of the study for
further studies. CC50 values refer to the concentrations of the compounds in micromoles
which reduce the viable cell number by 50%. Oral squamous cell carcinoma (OSCC) cell lines
used are Ca9-22 (derived from gingiva) and HSC-2 (derived from tongue). Normal oral cells
used are human gingival fibroblasts (HGF) and human periodontal ligament fibroblasts (HPLF).
Tumour-specificity (TS) value is calculated by dividing the mean CC50 value of each compound
against normal cells to mean CC50 value against OSCC (D/B or C/A). Selectivity index (SI)
figures were generated which are quotients of the average CC50 values of non-malignant cells
and CC50 figure of a compound towards a specific cell line. A potency selectivity expression
(PSE) was devised which is recipricol of the average CC50 value (a measure of potency) and
the average S| figure (a determination of tumour selectivity) (Column E/ Column B x 100),
CC50 value was determined from the growth curves plotted at different concentrations of
each compound in triplicate wells. 5-Fluorouracil (5-FU) was used as a reference drug. uM :
micromolar. ACKNOWLEDGEMENTS: Authors thank Ataturk University BAP for their financial
support to the project.

Keywords: Chalcone, cytotoxicity, dimethoxy, difluoro, potency selectivity expression, dental
cells
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Phthalocyanines are planar, macroheterocylic compounds, synthetic analogues of the
porphyrins, having 18 m electron system. Phthalocyanines are promising sensitizer for
molecular photovoltaics because of their intense absorption in the red/near IR regions where
solar photon flux is maximum. They are also chemically and thermally stable compounds which
are a common requirement for many technological applications. Several Pc derivatives have
been used as an electro active components for organic solar cells and significant achievement
have been made in dye sensitized solar cells. Very recently Pc-based sensitizers have reached
the photovoltaic conversion efficiency ca. 6% by using non-aggregating Zinc phthalocyanines
[1]. In this study, a series of Pc derivatives bearing carboxylic anchoring group have been
synthesized and tested their photovoltaic performance in order to investigate the effect of the
peripheral substitution on the performance of dye sensitized solar cells.*Acknowledgement:
This study was supported by the Research Fund of Mersin University in Turkey with Project
Number: 2016-2-TP2-1901.
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EFFECT OF IRRIGATION WATER CONTAINING HIGH SODIUM
CHLORIDE ON INFILTRATION RATE
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Irrigation in agricultural production increases productivity and quality as well as product
diversity to be trained. When consideration of water using sectors, the agriculture sector is the
most water-consuming sector in underdeveloped and developing countries as well as in some
developed countries. Demand for water in all sectors tends to increase constantly. However
water resources are underfeeding because of the climatic fluctuations. For this reason, low-
quality waters with objectionable use have started to be used in the agriculture sector and are
becoming increasingly widespread. Therefore, the using of hazardous and low-grade waters
has begun to be used in the agriculture sector and it is becoming increasingly widespread.
One of the most important parameters to be considered in assessing the quality of water
used in agricultural production is sodium ion. The sodium ion affects many production factors
such as structure of the soil, plants&#39; nutrients intake, infiltration and hydraulic properties.
In this study, the effects of high Sodium Chloride for irrigation water were investigated on
infiltration rate which is an important parameter in design and operation of irrigation systems,
on sustainable agricultural production. In the study, four different electrical conductivities (EC
= 0.6 (control), 5, 10 and 15 dS/m) and NaCl value (2, 40, 90 and 136 mmolec/L) of irrigation
water was tested by double cylinder infilometer test method. The infiltration rate (20-40 mm/h)
and the cumulative infiltration values varied between 350-450 mm. In contrast to increasing of
EC and NaCl values of irrigation water, infiltration rate and cumulative infiltration values were
decreased.
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(CNT/PPY) NANOCOMPOSITES PREPARED BY
ELECTROCHEMICAL AND PLASMA TECHNIQUES
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Carbon nanotubes (CNTs) have excellent mechanical, electrical, thermal and magnetic
properties. The most important properties of carbon nanotubes are that they are very
light, have high modulus of elasticity and are the most durable fiber known. The synthesis
of composite materials shows an efficient way to improve the performances of conducting
polymers and expand their application areas. Carbon nanotube has been mostly studied
as a second phase to produce high performance polymer composites due to the excellent
structural, thermal, mechanical, electrical, optical and catalytic properties. The polymer films
obtained by the plasma polymerization method are adhere well to the substrate and are
pinhole free with a high degree of cross linking and branching. Plasma polymerization is a
solvent-free, room temperature process that can be used to rapidly deposit thin polymer films
onto a wide variety of substrates In this study, CNT/PPy nanocomposites were synthesized by
electrochemical and plasma polymerization methods in presence of surfactants. The effect of
synthesis method and surfactant were investigated with some instrumental techniques such
as fourier transform infrared spectroscopy (FTIR), four-probe conductivity measurements,
thermogravimetric analysis (TGA) and scanning electron microscopy (SEM). The conductivity
values of electrochemically synthesized composites (10-3 Scm-1) were higher than that
of plasma polymerized composites (10-6 Scm-1). However, thermal stabilities of plasma-
polymerized composites were higher than the others.

Keywords: Carbon nanotubes, Polypyrrole, Plazma, Electrochemical

Joint Science Congress of Materials and Polymers Abstract Book 9 9




SPONSORS




o It ro g g e b 4:\ iK MIBI%;’%%'MIMH'” Mamulleri

Kaplama Teknolajileri lhracatgilars Birligi

(;'OBH:FUM
o-2 BRK KIMYA
©— BiYOT;f(NOLo.Ji mono teknik

OJTipras

o It ro g g e E) 4:& IK MI I;:l?/%ﬂv%”ﬂddzlﬂ ve Mamulleri

Kaplama Teknolojileri Ihracatgilart Birligi

COBILTUM

' BRK KIMYA

i + ve
@) BivOTEKNOLOJI mono teknik
v COBILTUM
N\ -
- - {
5 BRK KIMYA
o It ro g g e b <:~ IWI I)l{l;?l%’;?latg‘ellgg_m Mamulleri 1924 ve
Kaplama Teknolojileri racateilari Birligi v" \ BiYOTEKNOLOJi

Oltrogge [@>

Kaplama Teknolojileri

O Tiipras

mono teknik

COB! I:f UM
" 15 BRK KiMYA '

ve

UZAY YUZEY ISLEM l;Di&'ﬂ 4"« / : BiYOTEKNOLOJi mono. teknik

[stanbul
Kimyevi Maddeler ve Mamulleri
Ihracatgilan Birligi

(C) Oltroggel> 7 uppiBisiss e

Kaplama Teknolojileri lracateilars Birligi

coBILTUM
o5 BRK KiMYA -I-
l:uvvl'znmwl:r;m. e BIYOTEKNOLOJI mona teknik O u pra§

G | Kaplama Teknolaileri Thracatgilan Birligi
GOBILTUM

5 BRK KIMYA
O sivorexnoLOi mono teknik

o It ro g g e E) W I.KMI.B}%%%Q’ZWE/”'” Marmulleri

COBI I:T UM
M\ .
- -y .5 BRK KIMYA
o It ro g g e b 4:& IKMIB[ ,:I;?I%I;;Mad’dg;gl.m Mamulleri 4 ve
Kaplama Teknclojileri racatgilan Birligi BIYOTEKNOLOJI

Oltrogge @

Kaplama Teknolojileri

OTiipras

mono teknik

GOBILTUM



COBILTUM
Oltrogge @

Kaplama Teknolojileri

IKkmiB
~ stanbul .
Kimyevi Maddeler ve Mamulleri
Ihracateilart Birligi BiYOTEKNOLOJ

BRK IseiMYA

mono teknik

www.iscmp.org




