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Zoom

Cloud Video | Simple i Mobile
Conferencing Online Meetings Collaboration

Onemli, Dikkatle Okuyunuz Liitfen

Kongremizde Yazim Kurallarina uygun gonderilmis ve bilim kurulundan gegen bildiriler i¢in online
(video konferans sistemi iizerinden) sunum imkani saglanmustir.

Online sunum yapabilmek i¢in https://zoom.us/joinsitesi {izerinden giris yaparak “Meeting ID
orPersonal Link Name” yerine 1D numarasini girerek oturuma katilabilirsiniz.

Zoom uygulamast ticretsizdir ve hesap olusturmaya gerek yoktur.

Zoom uygulamasi kaydolmadan kullanilabilir.

Uygulama tablet, telefon ve PC’lerde calisiyor.

Her oturumdaki sunucular, sunum saatinden 5 dk 6ncesinde oturuma baglanmis olmalarigerekmektedir.
Tiim kongre katilimcilari canli baglanarak tiim oturumlari dinleyebilir.

Moderat6r — oturumdaki sunum ve bilimsel tartisma (soru-cevap) kismimdan sorumludur.

Dikkat Edilmesi Gerekenler- TEKNIK BILGILER

Bilgisayarimizda mikrofon olduguna ve ¢alistigina emin olun.

Zoom'da ekran paylasma 6zelligine kullanabilmelisiniz.

Katilim belgeleri kongre sonunda tarafiniza pdf olarak gonderilecektir

Kongre programinda yer ve saat degisikligi gibi talepler dikkate alinmayacaktir

IMPORTANT, PLEASE READ CAREFULLY

To be able to attend a meeting online, login via https://zoom.us/joinsite, enter ID “Meeting IDor
Personal Link Name” and solidify the session.

The Zoom application is free and no need to create an account.

The Zoom application can be used without registration.

The application works on tablets, phones and PCs.

The participant must be connected to the session 5 minutes before the presentation time.

All congress participants can connect live and listen to all sessions.

Moderator is responsible for the presentation and scientific discussion (question-answer) section of the
session.

Points to Take into Consideration - TECHNICAL INFORMATION

Make sure your computer has a microphone and is working.

You should be able to use screen sharing feature in Zoom.

Attendance certificates will be sent to you as pdf at the end of the congress.

Requests such as change of place and time will not be taken into consideration in the congressprogram.

ONEMLI NOT: SUNUMLARINIZI HEM TURKCE HEM iNGILiZCE HAZIRLAMANIZI RiCA EDERIZ.

www.isarconference.org 3. INTERNATIONAL SCIENCES AND INNOVATION CONGRESS 21-22/11/2021

—-—jV--


http://www.isarconference.org/

SCE AN
Sy h"f{_
%) .

5,

ONAy

o,
)

kY 9

s ESceirc ©
5
&

K

.]; ol

V-
) P
N A

ONLINE EXHIBITION

09:30-09:45

Sanat¢1 Adi Soyadi: Nur UYANIK CIRKIN

1986 yilinda Corum’da dogdu, 2009 yilinda Gazi Universitesi plastik sanatlar seramik
O0gretmenligi lisans, 2013 yilinda ayni {iniversitenin seramik oOgretmenligi yiiksek lisans
programindan mezun oldu. 2021 yilinda Siileyman Demirel Universitesi sanat ve tasarim sanatta
yeterlik programin1 tamamladi. Bu siliregte sanat egitimi veren kuruluslarda 6gretmenlik yapti.
Yiksekogretim  kurumunda  Ogretim  elemani  olarak  calisti.  Ulusal/uluslararasi
sempozyum/konferanslarda bildiriler sundu ve yerli/yabanci hakemli dergilerde makaleleri
yayimlandi. Bir ¢ok ulusal ve uluslararasi sergi, sempozyum ve workshoplara katilan sanatc1 sanat
caligmalarina kisisel atolyesinde devam etmektedir.

Artist Name Surname: Nur UYANIK CIRKIN

She was born in Corum in 1986. She graduated from Gazi University plastic arts ceramics teaching
undergraduate program in 2009 and from the same university's ceramics teaching graduate
program in 2013. In 2021, she completed the Siilleyman Demirel University art and design
proficiency program. During this period, she worked as a teacher in institutions providing art
education. She worked as a lecturer in a higher education institution. She has presented papers at
national/international symposiums/conferences and his articles have been published in
domestic/foreign peer-reviewed journals. The artist, who has participated in many national and
international exhibitions, symposiums and workshops, continues her art works in his personal
workshop.
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21.11.2021
SUNDAY/10:00-12:00 MANAGEMENT

SESSION-1 HALL -1

MODERATOR: Dr. Bahar ALTUNOK

Algeria: 08:00-10:00 /India: 12:30-14:30/ lran: 10:30-12:30 /italy: 08:00-10:00 /
Moldova: 09:00-11:00 / Morocco: 08:00-10:00 /Nigeria:08:00-10:00/ Pakistan: 12:00-14:00
/Portekiz: 07:00-09:00 / Tunusie: 08:00-10:00

AUTHORS AFFILIATION TOPIC TITLE

Dr. Musa DOGRUER Bolu Abant Izzet Baysal [ROLE OF DIAVALENT Mn 2+ -SITES ON Cd

Assoc. Prof. Dr. Giircan YILDIRIM University 2+ -SITES ON FUNDAMENTAL

Prof. Dr. Cabir TERZIOGLU ELECTRICAL QUANTITIES OF BULK
[Bi-2212 SYSTEMS

. e Bolu A Izzet Baysal
Dr. Musa DOGRUER ou Bi?&ef;it A58l lEFFECT of Sm/Sr PARTIAL
y REPLACEMENT ADDITION ON

FUNDAMENTAL ELECTRICAL
QUANTITIES OF Bi-2212 CRYSTAL
STRUCTURE

Lect. Ahmet UNLU Antalya Bilim University |[DETECTION OF ELEMENTAL DIVERSITY
IN TEETH IN THE BY IPAA METHOD

Lect. Ahmet UNLU Antalya Bilim University |[DETECTION OF IZOTOPES IN TOOTH

SAMPLES USING THE IPAA METHOD

Saba SOHAIL Quaid-i-Azam University, [NEUROPROTECTIVE EFFECTS OF

Pakistan MELATONIN SLNs IN CEREBRAL
Fakhar ud DIN ISCHEMIC INJURY MODEL
Zakir ALI
Siimeyye AKBULUT Atatiirk University ANTIMICROBIAL ACTIVITY OF FOOD-
Elanur TUYSUZ BORNE Lactobacillus paracasei subsp. paracasei
[Ahmet ADIGUZEL
Hakan OZKAN
Mesut TASKIN
Asisst. Prof. Dr. Hamid CEYLAN Atatiirk University DETECTION of SHARED CRITICAL

SIGNATURES and PATHWAYS BETWEEN
[TYPE 2 DIABETES and HEART FAILURE
Veronica POZNEACOVA Moldova State University, [THE PROTECTION AND GUARANTEEING
Faculty of Law, Moldova |OF THE RIGHTS TO HEALTH
PROTECTION IN THE CONDITIONS OF
[THE COVID-19 EPIDEMIC

Asisst. Prof. Dr. ibrahim KONUK Artvin Coruh University |RISKS IDENTIFICATION FOR
MINERARAL PROCESSING PLANTS

Emine TORAMAN Atatiirk University EFFECT of CHRONIC FLUORIDE

Melike KARAMAN ADMINISTRATION on  ANTIOXIDANT,

Ekrem SULUKAN ENZYMES in ZEBRAFISH LIVER

Saltuk Bugrahan CEYHUN
Harun BUDAK
Assoc. Prof. Dr. Aysel GUVEN Baskent Universitesi THE IMPORTANCE OF BIOCHEMICAL]

Ertugrul ALLAHVERDI R TESTS IN COVID-19 PATIENTS
Tiilay Diken ALLAHVERDI Kafkas University
www.isarconference.org 3. INTERNATIONAL SCIENCES AND INNOVATION CONGRESS 21-22/11/2021
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21.11.2021

SUNDAY/10:00-12:00 MANAGEMENT

SESSION-1 HALL -2

MODERATOR: Prof. Dr. Aysegiil GUMUS

Algeria: 08:00-10:00 /India: 12:30-14:30/ lran: 10:30-12:30 /italy: 08:00-10:00 /
Moldova: 09:00-11:00 / Morocco: 08:00-10:00 /Nigeria:08:00-10:00/ Pakistan: 12:00-14:00
/Portekiz: 07:00-09:00 / Tunusie: 08:00-10:00

AUTHORS

AFFILIATION

TOPIC TITLE

Lect. Siilleyman SUKUROGLU
Prof. Dr. Yasar TOTIK

IAssoc. Prof. Dr. Ebru Emine
SUKUROGLU

Giimiishane University
Atatiirk University

INVESTIGATION OF ELECTROLYTICAL
SOLUTION OF THE SURFACE
MORPHOLOGY AND COMPOSITION OF
MgO, MgO:TiO2, and MgO:Ti02:C
NANOCOMPOSITE COATINGS GROWED
ON AZ91 MAGNESIUM ALLOY BY

MAO METHOD

Lect. Siileyman SUKUROGLU
Prof. Dr. Yasar TOTIiK

)Assoc. Prof. Dr. Ebru Emine
SUKUROGLU

Giimiishane University
Atatiirk University

MICROSTRUCTURAL
CHARACTERIZATION OF MgO:TiO 2
COATINGS GROWN BY MAO METHOD ON
AZ91 Mg ALLOY

PProf. Dr. Aysegiil (iﬂl\’!i]S
Prof. Dr. Selcuk GUMUS

Van Yiiziincii Y1l University

SYNTHESIS AND COMPUTATIONAL
STUDIES OF NOVEL QUINOLINE-
SUBSTITUTED SCHIFF-BASE
DERIVATIVES

Prof. Dr. Aysegiil GUMUS
Prof. Dr. Selcuk GUMUS

Van Yiiziincii Y1l University

SYNTHESIS OF A FLUORESCENT
TRIAZOLE DERIVATIVE AND
THEORETICAL INVESTIGATION OF ITS
METAL SENSOR PROPERTY

IResc. Assist. Dr. Nursah KUTUK

Sivas Cumhuriyet University

ANTIBACTERIAL ACTIVITY OF RGO/CLAY

Sevgi DURNA DASTAN COMPOSITE AGAINST VARIOUS

Sevil CETINKAYA GURER BACTERIA AND YEASTS

Resc. Assist. Dr. Nursah KUTUK Sivas Cumhuriyet University[EFFECT OF OXIDATION ON METHYLENE
Sevil CETINKAYA GURER BLUE PHOTOLYSIS

IAssoc. Prof. Dr. Serkan OZTURK
Ayhan YILDIRIM

Gokhan GECE

Hiisnii GERENGI

Bursa Uludag University/
Diizce University/University
of Bergamo, Italya

SYNTHESIS OF NEW TRI-CATIONIC
SURFACTANTS AND ACTING AS
CORROSION INHIBITOR IN ACIDIC
ENVIRONMENT

|Asisst. Prof. Dr. Giilsen TASKIN
CAKICI

Sivas Cumhuriyet University

ADSORPTION OF RB FROM AQUEOUS
SOLUTION WITH SODIUM ALGINATE/
HYDROXYPROPYMETHYLCELLULOSE
COMPOSITE BEADS

Najet SRAIRI-ABID
Mohamed Faouzi ZID

Imen JENDOUBI University of Tunis EI  |INVESTIGATION OF THE OPTICAL
Mayssa ZOUAOUI Manar, Tunisia PROPERTIES OF Na2 Ni 2 (MoO 4)3
Chokri ISSAOUI NANOPARTICULES FOR

Mohamed Faouzi ZiD PHOTOCATALYTIC APPLICATION
Noura Fakhar BOURGUIBA POSTER PRESENTION

Imen JENDOUBI University of Tunis El ~ PHYSICOCHEMICAL AND BIOLOGICAL
Zaineb ABDELKAFI-KOUBAA Manar, Tunisia ACTIVITY OF A NEW VANADIUM
Hammouda CHABBI COMPLEX

Melek YILGIN Firat University COMBUSTION BEHAVIOR OF BIOMASS IN
Neslihan DURANAY FIXED BED
Dursun PEHLiVAN

www.isarconference.org
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SUNDAY/10:00-12:00

21.11.2021

MANAGEMENT

SESSION-1 HALL -3

MODERATOR: Assist. Prof. Dr. Melih GUZEL

Algeria: 08:00-10:00 /India: 12:30-14:30/ lran: 10:30-12:30 /italy: 08:00-10:00 /
Moldova: 09:00-11:00 / Morocco: 08:00-10:00 /Nigeria: 08:00-10:00/ Pakistan: 12:00-14:00
/Portekiz: 07:00-09:00 / Tunusie: 08:00-10:00

IAUTHORS

AFFILIATION

[TOPIC TITLE

Dr. Olubunmi T. OLORUNPOMI
Dr. Rabi S. DUWA

Nigeria Police Academy

[VARIATION OF MOSQUITOES’ GENERA
AROUND POLAC ENVIRONMENT

ESWARI CHANDRA
AKANKSHA.CH

Dr. M. MEENA

Ms. P. MALINI ANANDRAJ

RMK Engineering College,
India

SMART FARMING - THE BACKBONE OF
INDIAN ECONOMY

EWETOLAE. A.
ISOLA J.O.
BABATUNDE I . E.

Ladoke Akintola University/
Forest Research Institute of
Nigeria

INFLUENCE OF GREEN MANURE FROM
SPEAR GRASS ON SELECTED SOIL
PHYSICAL PROPERTIES AND MAIZE
GROWTH IN SOUTHERN GUINEA
SAVANNA OF NIGERIA

Assist. Prof. Dr. R. ARUNKUMAR,
M.Sc.(Ag.)

Senior Research Fellow, V.
BALAMURUGAN

SRS Institute of Agriculture

and
Technology, /Tamil Nadu
Agricultural University, India

CLIMATE CHANGE AND ITS IMPACTS IN
INDIAN HORTICULTURE

Resc. Assist. Ayse Nur TANIS
Assist. Prof. Dr. Fatma iILHAN
Prof. Dr. ismail KESKIN

Sel¢uk University

CANDIDATE GENES ASSOCIATED WITH
YIELD TRAITS IN SHEEP

S. Devisri MAHALAKSHMI
Dr. G. Nixon Samuel VIJAYAKUMAR
Ms. M G. Meedphin RASI

Kavaraipettai,India

Havva Aybiike GUVEN Nevsehir Haci1 Bektas Veli |[DETERMINATION OF QUALITY

Assist. Prof. Dr. Feyza KIROGLU University CHARACTERISTICS OF SOME COLOR

ZORLUGENC POTATO CLONES WHICH WERE
BREEDING IN NIGDE PROVINCE

K. GOMATHY RMK Engineering College, [SATELLITE CROP MONITORING

Assist. Prof. Dr. Melih GUZEL

Giimiishane University
Gaziosmanpasa University

ISOLATION AND IDENTIFICATION OF
BACTERIA CAPABLE OF PRODUCING

Dr. G. Nixon Samuel VIJAYKUMAR
Dr. A. JAGADESAN
Ms. V. NIRMALA

Kavaraipettai,India

Ozlem AKPINAR BACTERIAL CELLULOSE FROM VINEGARS
PRODUCED FROM DIFFERENT FRUITS
G. RITHANYA RMK Engineering College, |ROLE OF ARTIFICIAL INTELLIGENCE IN

SMART AGRICULTURE

A. ASWINI

S. AISHWARYA

Dr. A. VIJAYALAKSHMI

Dr. G. Nixon Samuel VIJAYAKUMAR

RMK Engineering College,
Kavaraipettai,India

NANOTECHNOLOGY IN FOOD SAFETY

www.isarconference.org
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SUNDAY/ 12:00-14:00

21.11.2021

MANAGEMENT

SESSION-2 HALL -1

MODERATOR: Dr. A. VIJAYALAKSHMI

Algeria: 08:00-10:00 /India: 12:30-14:30/ lran: 10:30-12:30 /italy: 08:00-10:00 /
Moldova: 09:00-11:00 / Morocco: 08:00-10:00 /Nigeria: 08:00-10:00/ Pakistan: 12:00-14:00
/Portekiz: 07:00-09:00 / Tunusie: 08:00-10:00

AUTHORS

AFFILIATION

TOPIC TITLE

Assist. Prof. A. SANJAIKANNAN
IAssist. Prof. R. LEENASREE

SRS Institute of
Agriculture and
Technology, INDIA

BAMBOO SHOOTS AND ITS BENEFITS

Chenna Kesavan K.

Dr. M. MEENA

Dr. A. VIJAYALAKSHMI
Dr. S.D. Uma MAGESWARI

RMK Engineering
College, India

SMART AGRICULTURE TECHNOLOGY USING
loT & RFID

Irene Adaeze KENNETH
Luke Chinaru NWOSU

University of Port
Harcourt, Nigeria

INVESTIGATIONS ON SOME IMPORTANT
FACTORS THAT CAN INFLUENCE MAIZE
GRAIN RESISTANCE TO MAIZE WEEVIL PEST
IN STORAGE

R. Amara DEEPIKA
Dr. A. VIJAYALAKSHMI
Dr. G. Nixon Samuel VIJAYAKUMAR

RMK Engineering
College, India

RESCUE FROM FOOD ADULTERATION BY
SENSORS AND NANOTECHNOLOGY

Assist. Prof. Suyog A. BAGADE
M.Sc. (Forestry) Scholar, Aditi A.
BAGADE

Tamil Nadu Agricultural
University/ College of
Forestry,India

OVERVIEW OF BAMBOO DIVERSITY OF
INDIA

T. Mohamed NADHIM
Dr. M. MEENA

Dr. Santhi M. GEORGE
Dr. A. VIJAYALAKSHMI

RMK Engineering
College,
Kavaraipettai,India

IAUTOMATED CULTIVATING AND HABITAT
STABILIZER

AL. SAKTHI
Dr. A. VIJAYALAKSHMI
Dr. G. Nixon Samuel VIJAYAKUMAR

RMK Engineering
College,
Kavaraipettai,India

NANOTECHNOLOGY IN AGRICULTURE

B. KIRTHIKA
Dr. A. ViJAYALAKSHMi
Dr. G. Nixon Samuel VIJAYAKUMAR

RMK Engineering
College,
Kavaraipettai,India

NANO MATERIALS IN ANCIENT AND
CURRENT SCENARIO - AN OVERVIEW

www.isarconference.org
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SUNDAY/ 12:00-14:00

21.11.2021

MANAGEMENT
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FILMS PRODUCED BY MAGNETRON
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OPTICAL PROPERTIES of RF
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FILMS
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[THE STATISTICAL INVESTIGATION OF
THE RELATIONSHIP BETWEEN SCHMIDT
HARDNESS VALUES, POROSITY AND
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[THE STATISTICAL RELATIONSHIP OF
CURE TIME AND COMPRESSIVE
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Sm/Sr KISMi DEGISTIRME ILAVELERININ Bi-2212 KRiSTAL YAPISININ TEMEL
ELEKTRIK MiKTARLARINA ETKIiSI
Musa DOGRUER

ORCID ID: 0000-0002-4214-9159
Department of Medical Services and Techniques, Bolu Abant Izzet Baysal University

OZET

Bu calisma, oda sicakliginda 6zdireng (p3ook), artik 6zdireng (pres), artik 6zdireng oranlart (RRR), prorm, pook V€ Ap
ile ilgili temel elektriksel 6zdireng ozellikleri lizerinde Sm/Sr degisiminin roliinii ele almaktadir. Bu ¢aligmada
incelenen numunelerin stiperiletkenlik 6zellikleri iizerinde Sm safsizliginin etkisini arastirmak igin, sicakligin bir
fonksiyonu olarak dc elektrik 6zdirenci 50 ila 110 K sicaklik araliginda 6lgiiliir. Mevcut ¢alismada numuneler, 840
C tavlama sicakliginda 48 saat siireyle geleneksel kat1 hal reaksiyon yontemiyle hazirlanmistir. Ayrica, bulk
seramik bilesikler i¢in dc elektrik 6zdirencinin sicakliga gore degisimine ait Sl¢limler, bir kriyojenik sogutma
sisteminde geleneksel dort nokta yontemi kullanilarak deneysel olarak gerceklestirilmigtir. Ayrica, yigin
stiperiletken numunelerin 6zdireng egrilerinde dramatik degisiklikler goriiliir. Deneysel sonuglar, aliovalent Sm/Sr
kismi ikame mekanizmasinin, safsizlik kalintilarina dayanan yerel yapisal problemlerdeki aritma/bozunma,
gozeneklilik, bozulmalar, taneciklik derecesi, kismi eriyen pargalar (tavlama sicakliginin arttirilmasi/azaltilmasi
nedeniyle), tane hizalama dagilimlari, mikroskobik c¢atlaklar, yiizey ¢atlagi baslatan her yerde mevcut kusurlar,
tane birlestirme ve etkilesim problemlerinden dolayr Bi-2212 kristal yapisinda yukarida bahsedilen genel
elektriksel nicelikleri ciddi sekilde etkiledigini gostermektedir.

Anahtar Kelimeler: Biy7Pbo.35Sr1.9.ySmyCa1 1Cu20x, Sm/Sr ikamesi, Elektrik direnci.

EFFECT of Sm/Sr PARTIAL REPLACEMENT ADDITION ON FUNDAMENTAL ELECTRICAL
QUANTITIES OF Bi-2212 CRYSTAL STRUCTURE

ABSTRACT

This study deals with the role of Sm/Sr replacement on the fundamental electrical resistivity properties as regards
room temperature resistivity (psook), residual resistivity (pres), residual resistivity ratios (RRR), pnorm, psok and Ap.
In order to investigate the effect of Sm impurity on superconducting properties of the samples studied in this work,
dc electrical resistivity as a function of temperature is measured in the temperature range from 50 to 110 K. In the
current study, the samples are prepared by conventional solid-state reaction method at the annealing temperature
of 840 °C for 48 h. Moreover, the measurements belonging to the change of dc electrical resistivity over
temperature for the bulk ceramic compounds are experimentally performed by using the conventional four-point
method in a cryogenic refrigeration system. Furthermore, there appears the dramatic changes in the resistivity
curves of the bulk superconducting samples. The experimental results show that the aliovalent Sm/Sr partial

www.isarconference.org 3. INTERNATIONAL SCIENCES AND INNOVATION CONGRESS 21-22/11/2021
--30--



http://www.isarconference.org/
https://www.isarconference.org/
https://orcid.org/0000-0002-4214-9159

S
" ",
N

STIONA;
™
W
I\
3
f
v

<3

&5 <l
N AT

substitution mechanism affects seriously the general electrical quantities mentioned above due to the
refinement/degradation in the local structural problems grounded on the impurity residues, porosity, distortions,
degree of granularity, partial melting parts (because of the enhancement/reduction of annealing temperature), grain
alignment distributions, microscopic cracks, surface crack-initiating omnipresent defects, grain coupling and
interaction problems in the Bi-2212 crystal structure.

Key Words: Bi1.7Pbo.35Sr1.9-ySmyCa1.1Cu20x, Sm/Sr substitution, Electrical resistivity.
1. INTRODUCTION

With the increment in the world population and especially development in the technological and industrial goods
day by day, the humanbeings need much more energy. Thus, the contents related to the global energy problems
including the energy efficient use, energy protection/production/saving and electricity demand based on the gradual
enhancement in the energy consumption are required to be under control. Accordingly, the crucial reasons in the
problems are arranged to be the energy efficiency, cost savings, resource conservation and climate protection. Of
the main factors, the energy efficient use appears to be the first order. In this respect, the superconducting material
which was initially discovered for the mercury heavy metal by Kamerlingh Onnes in 1911 [1] is one of the most
preferred compounds for the potential application fields as regards the sensitive process control, advanced energy
infrastructure, network systems, heavy-industrial technology, innovative engineering and large-scale application
fields to overcome the global energy problems all over the world [2], [3], [4], [5], [6], [7], [8]. In the present work,
we research the appropriate degree of aliovalent Sm/Sr partial substitute for the potential application fields of
polycrystalline Bi-2212 superconducting ceramic structures with the aid of dc electrical resistivity measurements
performed at 50 K-110 K. The dc electrical curves for the bulk Bi1.7Pbo35Sr1.9.ySmyCa1.1Cu20x superconducting
compounds enable us to find the change in the resistivity features; namely, resistivity at 300 K temperature
(abbreviated as psook), residual resistivity (pres), ratio of residual resistivity (RRR), pnorm, pssk, and Ap. The
experimental results belonging to the electrical resistivity tests show that the aliovalent Sm/Sr replacement in the

Bi-2212 ceramic matrix affects seriously the fundamental electrical features.
2. MATERIALS AND METHOD

In the current study, the pure and partial substitution of different Sm-sites at Sr-sites in the Bi17Pbo.3sSr1.o-
ySmyCa1.1Cu20x superconducting materials (0 < x < 0.1) are carried out in air by way of the solid-state reaction
using high purity chemicals Bi2O3, PbO, SrCOs, CaCOs, CuO and Sm20z (Alfa Aesar Co., Ltd. 99.9% purity).
These oxides and carbonates are weighed in stoichiometric proportion and further mixed in a grinding machine for
8 h. Then, the powder is calcined at 800 °C for 24 h in air with a heating/cooling rate of 5 °C/min. After the
calcination, the powder is pressed into the rectangular bars with dimensions of 10x4x2 mm? at the applied load of
200 MPa. The sintering is performed in two stages at 840 °C for 48 h. In the current study, the change in the dc
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electrical features including the resistivity at 300 K temperature (abbreviated as psook), residual resistivity (pres),
ratio of residual resistivity (RRR), pnorm, pesk, and Ap of Bi17Pbo.35Sr1.9.ySmyCasz 1Cu.Ox superconducting materials
(where x is varied from 0, until 0.10) with the different aliovalent Sm/Sr partial replacement levels is examined. All
the Bi1.7Pbo.35Sr1.9.ySmyCa1.1Cu20x ceramic compounds will henceforth be shown as the Sm0, Sm1, Sm2, Sm3,
Sm4 and Sm5 material. Differentiation of electrical resistivity against the environmental temperature changing in
50 K-110 K is determined with the aid of four-probe technique. Along with the experimental processes, 5 mA
current is applied throughout the sample surface for Bi17Pbo3sSr1.0.ySmyCa1.1Cu20x superconducting materials.
The experimental dc electrical resistivity findings are gathered by the programmable nano-voltmeter and current

sources.

3. RESULTS AND DISCUSSION

3.1. Electrical resistivity findings founded on dc resistivity measurements

We examine the significant effect of Sm/Sr replacement in the polycrystalline Bi17Pbo.35Sr1.9.ySmyCaz.1Cu20x
crystal system on the electrical resistivity quantities (psook, RRR, pres, pnorm, pook and Ap) by electrical measurements
executed at the temperature range of 50 K-110 K. One can see the electrical resistivity evidence of bulk
Bi1.7Pbo.35Sr1.9ySmyCa1 1Cu20x superconducting materials in Fig. 1. As seen from the figure, the Sm/Sr
replacement in the bulk superconducting materials affects totally the electrical properties of superconducting
materials. Moreover, Figure 1 reveals that each prepared compound displays standard metallic-like properties
within the different dc electrical resistivity parameters. This is because, the Sm/Sr replacement level affects
seriously the formation of super-electrons grounded on the coupling of electron-phonon interaction of adjacent
multilayers in the Bi-2212 superconducting materials. Furthermore, Fig. 1 reveals that the existence of Sm
impurity in the Bi-2212 compounds changes randomly the basic metallic properties because of the change in the
permanent crystal structure problems related to the defects, lattice strains, microvoids/grain coalescences,

omnipresent flaws, microscopic cracks, distortions, porosity and grain boundary coupling problems.
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Fig. 1. Change of dc electrical curves of Sm/Sr substitution in bulk Bi-2212 materials
3.2. Resistivity at 300 K temperature

Like the metallic characteristics, when the Sm ions enhance in the superconducting matrix, the resistivity value at
300 K is measured to change randomly and the maximum value is obtained for the Sm1 sample. The psook
parameters extracted from Fig. 1 for the polycrystalline Bi1.7Pbo.35Sr1.0.ySmyCa1.1Cu20« superconducting materials
can be seen from Table 1. Table 1 illustrates that the Sm4 compound possesses the smallest paook value of 22.23
mQcm while the Sm1 material produced shows the highest psook of 23.3 mQcm. The other Sm/Sr partially
substituted materials have the moderate values. This means that the increase in the Sm impurity level in the bulk
Bi-2212 superconducting material causes to deteriorate the itinerant charge carriers and is the formation of

permanent crystal structure problems.

Table 1. Dc electrical resistivity results of Sm/Sr replaced Bi-2212 superconductors

Samples P3ook (m2cm) (mgi’sm ) (psoFss//Ffse;K) A p (p30ok - pssk) (mLcm) Prorm (PsslA p) b5k (mQ2cm)
Smo0 19.6 5.710 2.4623 11.64 0.683 7.96
Sml 23.3 4.120 2.7476 14.82 0.572 8.48
Sm2 23.0 3.933 3.1165 15.62 0.472 7.38
Sm3 22,5 7.009 2.3437 12.90 0.744 9.60
Sm4 15.6 4.239 3.7956 11.49 0.357 411
Smb5 21.3 7.435 3.2819 14.81 0.438 6.49
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3.3. Residual resistivity findings

The role of Sm additives on the pres parameters of Bi-2212 materials is examined by Matthiessen’s rule.

p(T) = pi(T) + pres
In the equation, the p.(T) resistance value is the temperature-varying parameter when at any temperature the total

resistivity is identified as the p(T) for a sample. Additionally, the value of p. is temperature-independent

parameter; in other words, the parameter is directly related to the dependence of crystallinity problems. One can

see the p,,. parameters for every material in Table 1. Form the table, the Sm2 sample shows the smallest p,.
value of 3.933 mQcm whereas the greatest p,., value of 7.435 mQcm is obtained for the Sm5 compound. The

other compounds possess the moderate constants varying from 5.710 mQcm (for Sm0 material) until 4.239 mQcm

(for Sm4 material).
3.4. pssk parameter findings

The parameter pgsk results found are obviously illustrated in Table 1. According to the values in Table 1, the
existence of Sm purity in the crystal structure leads to change randomly the value of pssk parameter. On this basis,
the Sm4 material shows the lowest pgsk parameter of 4.11 mQcm; on the other hand, the pgsk parameter has
maximum point of 9.60 mQcm for the Sm3 compound. It is obvious from the experimental findings that the

increment in the aliovalent Sm/Sr partial substitution affects significantly the impurity scattering and lattice strain.
3.5. RRR parameter findings

One can encounter the computed RRR parameters in Table 1. Based on the experimental findings, the material
quality changes randomly with ascending the Sm/Sr replacement in the matrix. Thus, the parameter of RRR is
observed to be 2.4623 for the pure sample when the value of 3.2819 is obtained for the Sm5 superconducting
system. Therefore, the presence of excess manganese ions considerably deteriorates the superconducting crystal

quality.
3.6. Experimental findings of Ap and pnorm parameter

Differentiation of Ap parameters of all the Sm/Sr partially substituted Bi-2212 superconducting materials is listed
in Table 1. From the table, the substitution mechanism affects crucially the Ap value as the Sm impurity level
ascends in the crystal structure. On this basis, the Sm2 possesses the highest Ap value of 15.62 mQcm; conversely,
the Sm4 material has the smallest Ap value (11.49 mQcm). The other compounds display the moderate parameters
varying from 11.64 mQcm (SmO0 material) until 14.81 mQcm (for the Sm5 material). The experimental findings
reveal that the increase of Sm additivities in the polycrystalline Bi-2212 compounds leads to form permanent

crystallinity problems. Moreover, the values of the pnorm parameter can be seen in Table 1. According to Table 1,
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depending on the Sm purity level in the polycrystalline Bi17Pbo35Sr19.4SmyCa1.1Cu2Ox materials the pnorm
parameter tends to change from 0.357 (for the Sm4) to 0.744 (for the Sm3).

CONCLUSION

In the present study, a relation between dc electrical resistivity features and permanent crystallinity problems is
developed for Bi1.7Pbo.35Sr1.9.ySmyCas 1Cu2Ox crystal structure Sm/Sr replacement by dc electrical resistivity over
environmental temperature measurements executed in range of 50 K-110 K. The pure and Sm/Sr partially replaced
Bi-2212 materials are produced by the solid-state reaction method at the annealing temperature of 840 °C for
duration of 48 h. According to the experimental results observed, we determine the psook, pres, RRR, pnorm, pssk and
Ap values for all the samples studied. It is obtained that the fundamental electrical properties seriously depend on
the Sm impurity level. When the level of Sm nanoparticles enhances in the bulk Biz.7Pbo.35Sr1.9.ySmyCar.1Cu20x
materials, the electrical resistivity characteristics are found to randomly change because of the permanent

crystallinity problems in the crystal system.
REFERENCES

[1] H.K. Onnes, (1911). “Further experiments with Liquid Helium. D. On the change of Electrical Resistance of Pure Metals at very
low Temperatures, etc. V. The Disappearance of the resistance of mercury”, Koninklijke Nederlandsche Akademie van Wetenschappen
Proc., 14, 113-115.

[2] K.Y. Choi, LS. Jo, S.C. Han, Y.H. Han, T.H. Sung, M.H. Jung, G.S. Park, S.I. Lee, (2011). “High and uniform critical current
density for large-size YBa2Cu307-y single crystals,” Curr. Appl. Phys., 11, 1020-1023.

[3] B. Batlogg, (1998). “Cuprate superconductors: Science beyond high T(c),” Solid State Commun., 107, 639-647.

[4] F.N.Werfel, U. Floegel-Delor, R. Rothfeld, T. Riedel, B. Goebel, D. Wippich, P. Schirrmeister, (2012). “Superconductor bearings,
flywheels and transportation,” Supercond. Sci. Technol., 25, 014007.

[5] H.H. Xu, L. Cheng, S.B. Yan, D.J. Yu, L.S. Guo, X. Yao, (2012). “Recycling failed bulk YBCO superconductors using the
NdBCO/YBCO/MgO film-seeded top-seeded melt growth method,” J. Appl. Phys., 111, 103910.

[6] A.T. Ulgen, U. Erdem, Y. Zalaoglu, T. Turgay, G. Yildirim, (2020). “Effect of vanadium addition on fundamental electrical
quantities of Bi-2223 crystal structure and semi-empirical model on structural disorders-defects,” J. Mater. Sci: Mater. El., 31, 13765-
13777.

[7] G. Yildirim, (2017). “Determination of optimum diffusion annealing temperature for Au surface-layered Bi-2212 ceramics and
dependence of transition temperatures on disorders,” J. Alloy. Compd., 699, 247-255.

[8] S. Nagaya, N. Hirano, M. Naruse, T. Watanabe, T. Tamada, (2013). “Development of a high-efficiency conduction cooling
technology for SMES coils,” IEEE T. Appl. Supercond., 23, 5602804-5602807.

www.isarconference.org 3. INTERNATIONAL SCIENCES AND INNOVATION CONGRESS 21-22/11/2021
--35--



http://www.isarconference.org/
https://www.isarconference.org/
https://apps.webofknowledge.com/full_record.do?product=UA&search_mode=GeneralSearch&qid=24&SID=P2dMeGnvMeeO6kILwDL&page=1&doc=2
https://apps.webofknowledge.com/full_record.do?product=UA&search_mode=GeneralSearch&qid=24&SID=P2dMeGnvMeeO6kILwDL&page=1&doc=2
https://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=19&SID=N25ooc9gVUGxICkQPeC&page=1&doc=5
https://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=19&SID=N25ooc9gVUGxICkQPeC&page=1&doc=5

WCE AN,
\?k O /{_

5,
" ('/
Y

SONAy
™
A
3
\
yagad

St

&

@)

> y
TN
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OZET

Mevcut ¢aligmada, polikristalin Bi1gSr,Cai.1-yMnyCu2Ox cok katmanli siiperiletken yapidaki Ca-tabakalar1 (Ca?"

{izerindeki farkl1 diavalent Mn-tabakalarmin (Mn?") etkisi belirlenmektedir. Oda sicaklig1 6zdirenci, artik 6zdireng,
artik 6zdireng oranlari, pnorm, pssk Ve Ap dahil olmak iizere bulk Bi-2212 siiper iletken seramik sistemlerinin dc
elektriksel direng 6zelliklerinden saptariz. Her malzeme, farkli mol oranlar1 y = 0, 0.01, 0.03, 0.05, 0.07 ve 0.1 ile
tipik kati hal reaksiyon teknigi ile hazirlanir. Dc elektrik 6zdirencinin sicaklik dl¢timlerine karst degisimi, 50 K ile
110 K sicaklik araliginda deneysel olarak incelenmigstir. G6zlemlenen deneysel 6l¢lim sonuglarina gore, temel
elektriksel biiyiikliiklerin ikame seviyesi ile rastgele bir sekilde degistigi gézlemlenmistir. Bu ¢alismada, taneler
arasi tane sinir1 birlestirme baglanti problemleri, homojen olmama, polarize edilebilir kafeslerdeki bipolaronlar,
etkin ve dinamik elektron-fonon eslesme olasiliklarinin olusumu, asirt katkilidan az katkili duruma, yapisal
bozukluklar-kusurlar, delik kapani enerjileri, uzun menzilli tutarli durumda o6zdireng/iletkenlik konumu ve
ozellikle termal dalgalanma enerjileri, yollardaki kiiciik homojen kiimelerde siiperiletkenligin korunmasi,

Josephson, enerji ve s1izma esigi parametreleri olmak tizere dc elektriksel biiytikliiklerin temel yonlerindeki 6nemli

degisiklikleri sistematik olarak inceliyoruz.

Anahtar Kelimeler: Elektriksel direng, Bi-2212; Mn/Ca degisimi.

ROLE OF DIAVALENT Mn?*-SITES ON Ca?*-SITES ON FUNDAMENTAL ELECTRICAL
QUANTITIES OF BULK Bi-2212 SYSTEMS

ABSTRACTS

In the current work, we determine the effect of different diavalent Mn-sites on the Ca-sites in the polycrystalline
Bi1sSr2Caz.1.yMnyCu20x multi-layered superconducting structure are investigated. we determine from the dc
electrical resistivity features of bulk Bi-2212 superconducting ceramic systems including the room temperature
resistivity, residual resistivity, residual resistivity ratios, pnorm, pssk, and Ap. Every material is prepared by the
typical solid-state reaction technique with the different mole-to-mole ratios of y = 0, 0.01, 0.03, 0.05, 0.07 and 0.1.
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The change of dc electrical resistivity versus temperature measurements is experimentally investigated in the
temperature range from 50 K t0110 K. According to the experimental measurement results observed, it is found
that the fundamental electrical quantities are observed to change randomly with the substitution level. In the present
work, we systematically examine on the important changes in the fundamental aspects of dc electrical quantities
including the intergranular grain boundary coupling link problems, inhomogeneity, bipolarons in the polarizable
lattices, formation of effective and dynamics electron—phonon coupling probabilities, transition from inherit over-
doped to under-doped state, structural disorders-defects, hole trap energies, location of resistivity/conduction in
the long-range coherent state and especially energies of thermal fluctuation, maintenance of superconductivity in
the small homogeneous clusters in the paths, Josephson coupled energy and percolation threshold parameters.

Key Words: Electrical resistivity, Bi-2212; Mn/Ca replacement.
1. INTRODUCTION

This Electrical resistivity is a significant problem for the application fields of superconducting material in the
medical diagnosis, energy related sectors, industrial technology and application science. All issues completely are
related to energy production, energy management policy and energy consumption. The advance in technology
causes the acceleration with the exceeding of the resistivity in materials. The best way to reduce the resistance
without any dissipation, power losses, energy consumption and ohmic losses is the phenomenon of
superconductivity [1], [2], [3]. There are three different phases in the system which are called Bi-2201, Bi-2212
and Bi-2223 according to their chemical compositions (Bi2Sr.Can-1CunOx) and they have critical temperatures in
the regions of ~20K, ~85K and ~110K, respectively. These phases are called very low T phase, low T phase and
high T¢ phase ([4]). In order to overcome or damage the problems encountered, we study the effect of various
Mn/Ca substitution levels on the basic electrical properties of bulk Bi-2212 superconducting materials by
temperature-dependent electrical resistivities obtained on the structural defects. It has been obtained that the purity
of Mn in the superconducting system randomly changes the basic electrical properties.

2. MATERIALS AND METHOD

In the current study, the partial replacement of various Mn*2 sites at Ca-sites in the Bi1gSr.Caz 1-yMnyxCu,0y
materials are executed in air atmosphere by the solid-state reaction method using high purity chemicals Bi2Os,
SrC0O3, CaCOs3, CuO and MnO (Alfa Aesar Co., Ltd. 99.9% purity). These carbonates and oxides are weighed in
stoichiometric percentage and then mixed in a grinding machine for 8 h. Then, the powder is calcined at 800 °C
for 24 h in air with a heating/cooling rate of 5 °C/min. The powder is pressed into rectangular bars with dimensions
of 10x4x2 mm? at 200 MPa applied load after the calcination. The sintering is exerted at 840 °C for 48 h. Both
voltage and current contacts are coated with silver paint to eliminate contact resistance. The variation of the

resistivity is measured by passing 5 mA dc current through the superconducting material in the cryostat system
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using a Keithley 220 current source and a Keithley 2182A nanovoltmeter. Using Labview software, the
experimental indications are gathered with a correctness of about + 0.1 K with a programmable nano voltmeter
and current source. The superconductor materials created with various Mn stoichiometry such as; 0.00, 0.01, 0.03,
0.05, 0.07 and 0.1 will hereafter be indicated as Mn0O, Mn1, Mn2, Mn3, Mn4, and Mn5, respectively.

3. RESULTS AND DISCUSSION
3.1. Results obtained on dc resistivity

In this current work, the basic metallic properties are obtained to change randomly with the enhancement in the
Mn/Ca substitution up to a maximum concentration level of x = 0.10. In more detail, we examine the changes of
300K, Qres, RRR, pnorm, pesk and 4p parameters by means of temperature-dependent resistivity measurements carried
out temperature from 50 K to 110 K. Figure 1 shows that the dc electrical curves of Mn/Ca replacement in Bi-2212
superconducting material. From the curve, it is noticeable that the Mn/Ca partial replacement influences the basic
electrical characteristic of Bi1gSr.Cai.1.yMnxCu20y materials. After the onset critical transition temperature, all
samples demonstrate the standard metallic-like behavior as depicted in Fig. 1. In this respect, it is detected that the
dc electrical resistivity results changed absolutely depending on the annealing temperature, confirming that the
coupling electron-phonon interaction.

—=— Mn0
0,012 —=— Mn1
Mn2

o

o

(=]

w
1

Resistivity (QQcm)

0,003

50 60 70 80 90 100 110
Temperature (K)

Fig. 1. Temperature-dependent dc electrical resistivity experimental findings for pure and Ca-site Mn substituted

Bi-2212 superconducting materials.

3.2. Room temperature resistivity
The paook (room temperature resistivity) value change randomly as the Mn additive level increases in the
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superconducting matrix and is found highest value for the Mn1 sample. In this regard, the psook results obtained
are statistically depicted in Table 1. From the table, the Mn3 sample has the minimum psook value of 19.13 mQcm.
Moreover, the value of Mn5 sample is found to be 21.88 mQcm, while the other samples of the paoox parameters
varied randomly with Mn/Ca replacement impurity level in the Bi1gSroCai1yMnxCu20Oy. This is due to the
increased Mn purity concentration level in the polycrystalline superconducting system damaging the mobile hole
carrier concentrations and the formation of structural problems. Further, it can be seen from the table that the
existence of Mn additives damages tetragonal symmetry, hole trap energy, metastability, hybridization mechanism,

inherently over-doped nature and truly metallic properties between the intergrain regions in the Bi-2212 systems

([5D.

Table 1. Dc electrical resistivity and superconducting parameters (p3oo K, pgs K, Pres, RRR, pnorm and Ap) of pure

and Ca-site Mn substituted Bi-2212 superconducting materials.

Pres RRR (ol
samples P3o0x (MLem) AP (Pypo_Pygy) (mQem) [T P | Pygy (mQem)
(mQcm) (P300k/ Pesic) P
Mno0 24.56 4.888 2.759 15.66 0.568 8.90
Mn1 28.46 5.936 2.559 17.34 0.641 11.12
Mn2 20.14 4.449 2477 12.01 0.676 8.13
Mn3 19.13 5.331 2.547 11.62 0.646 751
Mn4 20.82 6.062 2.443 12.30 0.692 8.52
Mn5 21.88 6.115 2553 13.31 0.643 8.57

3.3. Residual resistivity findings

According to the literature, the Matthiessen’s rule can be defined by the following equation
p(T) = pi(T) + pres

When the parameter p,(T) gives the resistivity depending on the temperature value, p(T) is associated to the
total resistivity at any temperature. Moreover, the p,, parameter is totally independent of temperature owing to
the dependence of crystallinity difficulties [6]. One can see all the p,,, values determined from the Fig. 1 curves
in Table 1. It can be seen form the table that the Mn2 sample demonstrates the lowest p, .. value of 4.449 mQcm
while the highest p,,, value of 6.115 mQcm is found for the Mn5 sample. The other samples have the intermediate

values ranging from 4.888 mQcm (for the Mn0) 6.062 mQcm (for the Mn4).
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3.4. pssk parameter findings

We also analyze the change of pgsk parameters with the Mn/Ca substitution in the Bi1gSr.Cai.1-yMnxCu20y.
superconducting crystal system. It is evident from the table that the pgsk value is in the range of about 8.13 mQcm
to 11.12 mQcm. In addition, the presence of Mn nanoparticles in the Bi-2212 superconducting samples leads to
the random change in the lattice strain and purity scattering in the crystal structure.

3.5. RRR parameter findings

The residual resistivity ratio (psook/pssk) allows us to evaluate the difference in the sample attributes of the Mn/Ca
replacement in the polycrystalline Bi-2212 materials. According to the table, the RRR values is observed to be
about 2.759 for the Mn0 sample while the least value of 2.443 is found for the Mn4 material. In this regard, the

existence of Mn influence harms the related characteristics and crystallinity quality ([7]).
3.6. pnorm and Ap parameter findings

For the Bi1gSr2Ca1.1yMnxCu20y materials, pnorm and Ap parameters are examined with the assistance of dc
electrical resistivity measurements. The Ap values is related to the variation of resistivity between paook and pssk
values whereas the constant of pnorm 1S Calculated from the ratio pssk/Ap. These parameters give information about
the variation in the defects in the Bi-2212 superconducting structure with the Mn/Ca replacement. According to
the experimental results, every result is noticed to be clearly dependent on the Mn impurity level. Besides, the
minimum Ap are calculated about 11.62 mQcm for the Mn3 sample while the maximum Ap are computed about
17.34 mQcm for the Mn1 compound. Further, the maximum pnorm Value is calculated about the 0.692 for the Mn4
sample. To sum up, the electrical resistivity measurement findings demonstrate that the Mn impurity damages the

electrical properties of materials.
CONCLUSION

In conclusion, we examine the effect of Mn impurities on the basic electrical and superconducting characteristics
with the assistance of temperature dependent electrical resistivity experimental studies. Every material is prepared
with various molar Mn purity content level of x= 0.00, 0.01, 0.03, 0.05, 0.07 and 0.10 by the solid-state reaction
method at 300 K in atmospheric air. The experimental dc electrical resistivity curves enable us to describe the
300K, pres, RRR, pnorm, pook and Ap parameters. It is obtained that the dc electrical properties considerately depend
on the Mn nanoparticles level. As the Mn additives level enhances in the Bi-2212 superconducting materials, the
electrical resistivity features are obtained to randomly change because of the permanent local structural problems

in the crystal matrix.
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DETECTION OF ELEMENTAL DIVERSITY IN TEETH IN THE BY IPAA METHOD
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ABSTRACT

There are many element analysis methods for substances whose element diversity is unknown. One of them is the
photon activation analysis method (IPAA). In this study, photon activation analysis method(IPAA), which is a
technique developed for analytical results, was used. A linear accelerator was used for the detection of the mother
and daughter nuclei in the teeth, and therefore for the determination of the element diversity in the teeth. The tooth
samples used in the study were supplied by Akdeniz University Faculty of Dentistry. The conditions that determine
the diversity of the data to be obtained in this study are due to the age, gender and environmental factors of the
samples. The tooth has gone through various physical stages before being stimulated into the specimens. After
these procedures, cLINAC is ready to be excitement. The 18 MeV tip emitted from cLINAC was exposed to
bremstrahlung photons. y-rays emitted from tooth samples exposed to these bremsstrahlung tip exit photons were
obtained using high resolution y spectrometry. As a result of this y spectrometry, mother and daughter nuclei were
detected in the teeth. Factors that provide this difference, age, gender, nutrition types and external factors that
develop depending on geographical conditions are the most important reasons for this diversity. Elements such as
Sr, Ca, Co, Mg, Na, N were determined from different tooth samples examined in this study. As a result, the
elements identified here help us to have very detailed information about the characteristic features of the tooth

sample.

Keywords:Photo activation analysis,Nuclear Physics, y spectrometry, Element diversity of teeth.
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DETECTION OF IZOTOPES IN TOOTH SAMPLES USING THE IPAA METHOD

Ogr. Gor. Ahmet UNLU

Antalya Bilim Universitesi, Saglik Hizmetleri Meslek Yiiksek Okulu, Tibbi Hizmetler ve
Teknikleri Programi, Tibbi Goériintiileme Teknikleri Boliimii, Antalya, Tiirkiye

ORCID ID: 0000-0001-6246-1046

ABSTRACT

With the IPAA method, which has a very important place among the element analysis methods, many substances
with unknown element concentrations can be shed light on. The particular preference of the IPAA method has an
important and unique place not only in elemental analysis, but also in the detection of isotopes of elements. In this
study, we determined the isotopes of the elements in tooth samples using the IPAA method. Thanks to the reaction
processes it went through, we were able to determine where the detected element actually came from, that is, its
isotopes. Isotopes here actually mean the essence of the detected element, which is possible thanks to the detection
of isotopes in the reactions of the detected element. In addition, the natural abundance ratios of the detected isotopes
were discovered in this way. The isotopes of some of the dental samples examined in this study are included. The
data analyzed here are the characteristic gamma rays emitted after stimulation. Characteristic gamma rays emitted
from matter in the excited state were detected by gamma spectroscopy, which consists of HpGe detectors. The
measured characteristic gamma-ray fingerprint is similar.While determining the isotopes, a nuclear data analysis
program called Gf3 was used. In addition, Nuclear data center (NUDAT) was used for the possible reactions of the
samples. Thanks to the possible reactions of the element whose main nucleus was detected, its isotopes could be
determined. Thanks to the detection of the possible reaction, the daughter nucleus, hence the mother nucleus, could
be detected. As a result, isotope atoms detected in dental samples have an important role in both the reactions and

the determination of the main nucleus.

Keywords: IPAA, Nuclear Physics, Determine Isotope, ¥ spectrometry
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NEUROPROTECTIVE EFFECTS OF MELATONIN SLNS IN CEREBRAL ISCHEMIC
INJURY MODEL

Saba SOHAIL
Department of Pharmacy, Quaid-i-Azam University, Islamabad, Pakistan

Fakhar ud DiN
Department of Pharmacy, Quaid-i-Azam University, Islamabad, Pakistan

Zakir ALI
Department of Pharmacy, Quaid-i-Azam University, Islamabad, Pakistan
ABSTRACT

The objective of this research was to formulate and characterize lipid nanoparticles (NPs) loaded with a
lipophilic drug melatonin (MLT) in order to resolve its poor solubility. The method of nanotemplate engineering
was used to prepare (MLT- SLNSs). The prepared formulation was characterized for particle size through zeta
sizer and morphology by scanning electron microscopy (SEM) and transmission electron microscopy (TEM),
thermal behaviour with differential scanning calorimetry (DSC) and polymorphic changes by using powder X-
ray diffraction (PXRD). In vitro

release study was conducted using dialysis bag diffusion technique while in vivo pharmacologic studies were
conducted on rats. In vivo neuroprotective effects of MLT-SLNs were evaluated in cerebral ischemia induced
by permanent middle cerebral artery occlusion (p-MCAO) in rats. The infarct volume in brain was measured
by staining with 2,3,5-triphenyltetrazolium chloride after 48 h of cerebral ischemia. The results showed that
MLT-SLNs were spherical and uniform with size ranging in nanometers. Comparative assessment of MLT
dispersion by DSC and PXRD against MLT-SLNs showed significant changes in thermal behaviour as it
changed from crystalline to amorphous form. In addition, the release of MLT from MLT-SLNs over 24 h was
found to occur in a sustained fashion. Also, in the case of MLT-SLNSs, in vivo tests for neuroprotective effects
showed improved effects in infarct percentage, neurobehavioural studies, biochemical test, oxidative enzyme
analysis, ELISA, immunohistochemistry and H &amp; E staining as compared to MLT dispersion, thus
enhancing the suitability of NPs to carry poorly soluble lipophilic drugs such as MLT. Further to determine the
critical role of Nrf2 involved in melatonin mediated neuroprotection, we antagonized Nrf2 by All-trans retinoic
acid (ATRA), and such treatment abrogated the protective effects of melatonin accompanied with exaggerated
neuronal toxicity as demonstrated by increased infarction and hyper expressed inflammatory biomarkers. These
findings clearly indicate that MLT-SLNs may be a promising neuroprotective pharmaceutical formulation for
the treatment of cerebral ischemia, mainly by activating the Nrf2/HO-1 pathway. However, extensive
exploration is still required in order to delineate the underlying protective mechanisms of MLT-SLNs. To sum
up in a nutshell the findings of this study in relation to MLT-

SLNs, provided a compelling argument for use of this approach in the treatment of ischemic stroke.

Key Words: Melatonin; Solid Lipid Nanoparticles; Neuroprotective; ischemic stroke
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ANTIMICROBIAL ACTIVITY OF FOOD-BORNE
Lactobacillus paracasei subsp. paracasei
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ABSTRACT

It is known that the microflora of LAB generally consists of milk and dairy products, plants, plant wastes, human
and animal intestinal mucous membranes. Lactic acid bacteria found especially in dairy products (cheese,
yoghurt, butter, kefir, kumiss, etc.); Since they produce antimicrobial substances such as lactic acid, diacetyl,
hydrogen peroxide and bacteriocin, they have been used as a preservative culture (GRAS) in food production
for many years. Therefore, these bacteria are of great importance for the food industry. The most powerful way
to obtain beneficial strains for the food industry and to produce medically important products is the isolation
and screening of LAB from these foods. In our present study; 26 isolates were obtained from 8 feta cheese
samples obtained from Erzurum province and its districts and these isolates were phenotypically characterized
at the first stage. Isolates, whose morphological and physiological analyzes were made, were then distinguished
from each other on the basis of species by genomic fingerprint analysis [rep-PCR (GTGsand BOX PCR)]. As
a result of the analysis; antimicrobial properties of 6 isolates, which are thought to be different, were tested
against Salmonella typhi, Staphylococcus aureus, Listeria monocytogenes, Bacillus cereus, Escherichia coli,
Yersinia enterocolitica and Candida albicans. The isolate showing strong antimicrobial effect was first analyzed
biochemically with API 50 CHL System (bioM¢érieux, France) and then genomically identified by 16S rRNA

sequence analysis.

Keywords: Feta cheese, lactic acid bacteria, antimicrobial effect, molecular identification
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1. INTRODUCTION

The general definition of lactic acid bacteria, which constitutes a group of Gram-positive bacteria combined
with their morphological, metabolic and physiological characters, is as follows: Lactic acid bacteria; They are
Gram-positive, non-spore forming, catalase-negative, cytochrome-free, non-aerobic, aerotolerant, acid-tolerant,
strongly fermentative, cocci or rod-shaped bacteria that produce lactic acid as the main end product during sugar
fermentation. These bacteria, which are almost never encountered in water and soil; It is possible to encounter
in milk and dairy products, fermented foods, some plants, intestinal systems of humans and some living things.
(Jabbari et al. 2017, Mirzaei et al. 2018). They cause pH decrease by producing organic acids such as lactic acid
from carbohydrate sources in their environment. lactic acid bacteria; they produce acid at these low pHs. Lactic
acid bacteria have been used for many years in the production of various fermented foods. It is known that some
foods subjected to lactic acid fermentation in this way have a longer shelf life due to the organic acids produced.
(Nebbiaetal. 2021). However, it has been determined that lactic acid bacteria also produce inhibitory substances
such as hydrogen peroxide, free fatty acids, ammonia, diacetyl and bacteriocin, which have antagonistic effects
against other microorganisms, apart from organic acids. Lactic acid bacteria are of great industrial importance
as they are used as starters in the production of various foods, produce antimicrobial substances such as
bacteriocin, and are included in the composition of probiotic products. Fermented products produced naturally
by traditional methods or used as starter cultures and offered to consumers in the markets are a good source for
lactic acid bacteria strains. Isolated strains of lactic acid bacteria; They have great potential in different
fermented product production stages in terms of taste, smell, bacteriocin production. (Cholakov,et al. 2021). To
this end; Isolation and identification of lactic acid bacteria is of great importance. Among the foods produced
as a result of fermentation, the most important foods that have an important history and importance are
fermented milk products. Among the fermented milk products, which have great microbiological importance,
products such as cheese, yogurt, butter, kefir and kumiss are very important. Cheese is the most consumed

fermented milk product, which contains the richest group in terms of microflora.

The factor that gives the cheese its unique taste and aroma is the addition of lactic acid bacteria, which is lost
by pasteurization, as pure culture. The most important genera of lactic acid bacteria are; Lactobacillus,
Lactococcus, Enterococcus, Streptococcus, Pediococcus, Leuconostoc, Weissella, Carnobacterium,
Tetragenococcus and Bifidobacterium. In particular, it has been proven by studies that Lactobacillus bacteria
are quite dominant in cheese microflora (Zaidi et al. 2017).

In our current study; Lactic acid bacteria were isolated from white cheese samples collected from Erzurum
province and its districts. Obtained isolates were characterized and identified with all their phenotypic and
genotypic characteristics. Among these isolates, it was aimed to detect bacteria belonging to the genus
Lactobacillus, which is responsible for a very dominant flora in cheese. As a result of the phenotypic and

genotypic characterizations, the antimicrobial activity of food-borne Lactobacillus paracasei subsp paracaseli,
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which was determined as suitable for the purpose, was tested as a result of the studies carried out.
2. RESEARCH AND FINDINGS

2.1. Experimental Studies

1. Sample Collection

A total of 8 white cheese samples taken from Erzurum province and its districts were brought to the laboratory

environment under aseptic conditions and stored at +4°C until they were studied (Adigiizel et al. 2008).
2. Isolation of Lactic Acid Bacteria

25 g of test sample was taken under aseptic conditions and homogenized in stomacher by adding 225 ml of
sterile physiological water (0.85% NaCl (Merck 1.06404.1000)). Sharpe) and M17 Agar media were spread-
cultivated from the appropriate dilutions and incubated for 48 hours at 35 °C. Typical-looking colonies that
developed as a result of incubation were selected and placed in the prepared stock cultures for long-term
preservation. They were coded (- 86°C) stored (Adigiizel et al. 2008, Bin Masalam et al. 2018).

3.Determination of Gene Profiles of Bacteria by Rep-PCR Method

GTGs and BOX-PCR methods were applied for genomic fingerprint analysis of test isolates. GTGs and BOX
universal primers were used in these methods, which were performed using specific PCR analysis. (Saez et al.
2017) .

4. Phenotypic Characterization

For phenotypic characterization of test isolates; The isolates transferred to MRS and M17 agar medium were
incubated at 35 °C for 24-48 hours. For phenotypic characterization, isolates were subjected to morphological
(cocci, bacillus etc.) and physiological (Gram staining, catalase production test, oxidase production test, gas
production test from glucose, determination of growth at different pH, temperature and salt concentrations)
tests. (Saez et al. 2017, Baker et al. 2019).

5. Determination of Antimicrobial Activity of Lactic Acid Bacteria Isolates

The antimicrobial activities of the isolates, which were differentiated on the basis of species by rep-PCR
analysis, were tested against various food pathogens such as Salmonella typhi, Staphylococcus aureus, Listeria
monocytogenes, Bacillus cereus, Escherichia coli, Yersinia enterocolitica and Candida albicans using disc
diffusion method (Sanpa et al.2019).

6. Biochemical Characterization

The isolate, which gave positive results from the isolates analyzed for antimicrobials, was then biochemically
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characterized. The API 50 CHL System (bioM¢érieux, France) was used for the determination and identification

of the carbon sources used by the isolate and the results obtained were APILAB Plus Ver. 3.3 (BioMérieux
Diagnostic A, Istanbul).

7. Genotypic Characterization

For genotypic characterization; DNA of the isolate, which gave a positive result as a result of antimicrobial
activity analysis, was isolated by applying the Promega WizardR Genomic DNA Purification kit (A2360)
protocol. Then, 16S rRNA sequence analysis was performed using 27F,1492R universal primers and pGEM-T-
Easy vector system (Promega, UK). The 16S rRNA gene sequences of the isolate sequence analyzed,;
Determined using Applied Biosystems Model 373A DNA Sequencer and ABI PRISM Cycle Sequencing Kit
(Macrogen, The Netherlands). GenBank and EzTaxon (http://blast.ncbi.nim.nih.gov/blast.cgi and
http://www.eztaxon.org) servers were used to evaluate the sequence analysis results. (Ashrethalatha et al. 2016).
2.2. Experimental Results

In the study, 8 white cheese samples were collected from Erzurum province and its districts, and lactic acid
bacteria were isolated from these samples. A total of 26 isolates were handled. Phenotypic and genotypic
characterization of the isolates (Figure 1 and Figure 2), which were distinguished from each other on the basis
of species by genomic fingerprint analysis, was then performed. rep-PCR (GTGs and BOX) method was used

for genomic fingerprint analysis. According to the results of the analysis, it was determined that there were 6
different species.
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Figure 1. GTGs-PCR band profiles of some isolates
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Figure 2. BOX-PCR band profiles of some isolates

According to conventional analyzes on different species; ES2, ES17 and ES24 coded isolates were
morphologically bacillus; ES8, ES12 and ES20 coded isolates were determined to be cocci morphologically. In
addition, it was determined that all isolates were Gram (+), oxidase (-), catalase (-) and endospore (-). In
addition, as a result of the motility test, it was concluded that all isolates were immobile except for the ES2
coded isolate. When the gas production potentials of the test isolates were investigated, both homofermentative

and heterofermentative isolates were found.

As a result of the tests performed to analyze which pH, temperature and salt concentrations the isolates show
the best development; ES2, ES12, ES20 and ES24 coded isolates at 15-45 °C; It was determined that ES8 and
ES17 coded isolates showed growth at 30-37 °C. Again, as a result of the pH analysis; ES2, ES8, ES12 and
ES24 coded isolates showed the best growth at pH 4-6, ES17 and ES20 coded isolates showed the best growth
at pH 5-6. As a result of salt analysis; It was determined that ES17 coded isolate 2-5%, ES2 coded isolate 2-
9%, ES20 coded isolate 2-10%, ES8 and ES12 coded isolates 2-11%, ES24 coded isolate 2-12% salt
concentration showed the best growth. Ni et al. (2015) when lactic acid bacteria were analyzed conventionally;
They determined that these bacteria generally grow in an acidic environment such as pH=3 at 35-45 °C and at
a salt concentration of 6.5%. Considering such literature data, it was seen that the conventional analysis results
we obtained in our study were compatible with the literature data. The antimicrobial properties of 6 different
isolates were tested against Salmonella typhi, Staphylococcus aureus, Listeria monocytogenes, Bacillus cereus,
Escherichia coli, Yersinia enterocolitica and Candida albicans by disk diffusion method. As a result of the disc
diffusion method, it was observed that the ES24 isolate had a strong antimicrobial effect against Staphylococcus
aureus, Escherichia coli, Candida albicans (Table 1). Overall, the isolate with an average inhibition power of
8.01 mm was found to have a good capacity to inhibit pathogenic bacteria. Islam et al. (2012) investigated the
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antimicrobial effect of Lactobacillus paracasei strain isolated from local yoghurts against pathogenic
microorganisms and found that this strain had the best antimicrobial activity among the isolates and other strains.
Again, Verdenelli et al. (2009) investigated the probiotic properties of Lactobacillus rhamnosus and
Lactobacillus paracasei, which they isolated from human feces in their study; reported that these two strains
have antimicrobial and antioxidant effects and can be used as probiotic organisms. In our study, it was
determined that the strain with the best antimicrobial effect belonged to Lactobacillus paracasei subsp

paracasei species, and it is aimed to investigate the probiotic potential of this species in future studies.

Table 1. Antimicrobial activity

Isolate Staphylococcus aureus Escherichia coli Candida albicans

ES24 +++ ++ ++

zone of inhibition (mm) > 10 mm = +++, >5 mm =++, <5mm =+

The isolate, coded ES24, with strong antimicrobial activity was analyzed biochemically by AP1 50 CHL System
(bioM¢érieux, France) (Table 2).

Table 2. APl 50 CHL Results

ES24 API 50 CHL RESULTS

L-Arabinose +
Ribose +
Xylose +
Adonitol -
Galactose +
D-Glucose +
D-Fructose +
D-Mannose -
Rhamnose -
Dulcitol -
Mannitol -
Sorbitol -
Met-D-Gluc. +
NAG +
Amygdaline -
Arbutine -
Esculine -
Salicine -
Cellobiose -
Maltose +
Lactose +
Melibiose +
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Saccharose -
Trehalose
Melezitose -
D-Raffinose
Gentiobiose -
D-Turanose
D-Tagatose -
D-Arabitol
L-Arabitol -

As a result of this analysis, considering that the API test kit alone was not sufficient for diagnosis, it was decided
that the results should be supported by 16S rRNA sequence analysis, and then it was identified genomically by
16S rRNA sequence analysis. As a result of 16S rRNA sequence analysis, it was determined that the ES24
coded isolate was 99% similar to Lactobacillus paracasei subsp paracasei.

3. CONCLUSION

1. In our study; A total of 26 isolates were obtained from 8 white cheese samples obtained from Erzurum

province and its districts.

2. The isolates, whose morphological and physiological analyzes were performed, were distinguished from each
other by genomic fingerprint analysis [rep-PCR (GTG5 and BOX PCR)]. As a result of the analysis; It was

concluded that 6 isolates were different from each other.

3. Antimicrobial properties of 6 isolates thought to be different; Tested against Salmonella typhi,
Staphylococcus aureus, Listeria monocytogenes, Bacillus cereus, Escherichia coli, Yersinia enterocolitica and
Candida albicans. ES24 coded isolate; It has been found to have a strong antimicrobial effect against Escherichia
coli, Staphylococcus aureus, Candida albicans.

4. The ES24-encoded isolate was first biochemically analyzed with the APl 50 CHL System (bioMérieux,
France), and then genomically identified by 16S rRNA sequence analysis. As a result of 16S rRNA sequence

analysis; Lactobacillus paracasei subsp. It was determined that it was similar to paracasei.
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DIABETES and HEART FAILURE
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ABSTRACT

Diabetes mellitus (DM) has become one of the important health problems and it has been rising more rapidly. On
the other hand, heart failure (HF), which is known to be associated with DM, is highly prevalent in patients with
diabetes. Although they are known to be related, the common underlying critical drivers for these two diseases
remain blurry. This study aims to investigate mMRNA regulation in the hearts of non-diabetic HF (hnD-HF) and
diabetic HF (D-HF) patients. Differently expressed genes (DEGs) were identified using a transcriptome profile
(GSE26887) retrieved from the Gene Expression Omnibus (GEO) database. Furthermore, gene ontology
annotation, pathway enrichment analysis, protein-protein interaction (PPI) network analysis of the coexpression
genes, and the module analysis of the PPl network were performed using DAVID online tool and Cytoscape
software plugins (NetworkAnalyzer, MCODE, and Cytohubba) respectively. A total of 149 (88 upregulated and
61 downregulated) intersection genes were identified, whose expression is similarly altered in both non-diabetic
and diabetic heart failure patients. Finally, by the PPl network analysis results, five genes (SOCS3, IL6, MYC,
CD274, and TNFSF10) were determined as hub genes. In summary, through integrative analysis of gene
expression, molecular drivers, pathways and potential therapeutic targets shared in both nD-HF and D-HF patients

were identified.
Keywords: Bioinformatics, Diabetes, Heart failure, Hub genes
1. INTRODUCTION

The incidence of diabetes mellitus (DM), which has become one of the most important health problems of today,
is increasing day by day. According to the World Health Organization (WHO) and International Diabetes
Federation (IDF) reports, almost half a billion people worldwide have diabetes, and 1.5 million deaths each year
are directly related to this health problem (van Herpt et al. 2020).

Cardiovascular diseases (CVDs) are another public health problem that has an increasing prevalence and causes
an average of 18 million deaths each year (Gerc et al. 2020). Heart failure (HF), which is known to be associated
with DM, is highly prevalent in patients with diabetes mellitus (Kenny and Abel 2019). It is known that the heart
failure developing risk is more than 2 times higher in patients with diabetes (Dunlay et al. 2019). Although they

are known to be related, the common underlying drivers critical for these two diseases remain blurry.
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Increased morbidity and mortality associated with heart failure (HF) in diabetic patients underscore the need for a
better understanding of the underlying molecular events (Greco et al. 2012; Rorth et al. 2018). Indeed, effective
HF therapy in diabetic patients requires a complex strategy encompassing the development of improved diagnostic

and prognostic markers and innovative pharmacological approaches (Inamdar and Inamdar 2016).

Given the complexity observed in polygenic or multifactorial diseases pathophysiology including DM and HF,
alterations in the whole genome should be taken into account for effective treatment. Therefore, transcriptome
analysis and the identification of core genes through a bioinformatics-based approach provide a molecular basis
for relevant biological questions. The goal of this study was to investigate shared regulation in the hearts of diabetic
HF (D-HF) and nondiabetic HF (ND-HF) patients.

2. MATERIAL AND METHODS
2.1. Data Retrieval and Differential Gene Expression Analysis

Gene expression profile (GSE26887) which includes 6 D-HF, 11 nD-HF, and 2 control individuals retrieved from
Gene Expression Omnibus (GEO) database. Only male samples were analyzed. Then, differentially expressed
genes were identified using the GEO2R web tool (Barrett et al. 2013). |logFC| (log-fold change) >1.0 and p-value
<0.05 was regarded as the cut-off criteria to screen for significant DEGs. Then, the Venn diagram was drawn using
the Multiple List Comparator online tool (https://www.molbiotools.com/listcompare.php) for screening
overlapping genes between the samples. A schematic representation of the methodology used in the present study

is shown in Fig. 1.

Expression Profile
D-HF vs control nD-HF vs control
GSE26887 GSE26887

‘ Data processing using the GEO2R ‘ Data processing using the GEO2R
(|LogFC| >+ 1.0 and p<0.05) (|LogFC| >+ 1.0 and p <0.05)
| |
v v ; v v
upregulated DEGs \ downregulated DEGs upregulated DEGs ‘ downregulated DEGs
l [
88 shared up-DEGs [ | 16 shared down-DEGs ‘
I |
| Functional annotation and pathway |
enrichment analysis
PPI network construction

Cluster analysis and hub gene
identification

Figure 1. A schematic representation of the methodology used in the present study
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2.2. Functional annotation and pathway enrichment analysis

To identify DEGs at the biologically functional level, GO (gene ontology) and KEGG (Kyoto Encyclopedia of
Genes and Genomes) pathway analysis was conducted using DAVID (The Database for Annotation, Visualization,

and Integrated Discovery) online tool (Huang da et al. 2009).
2.3. Protein-protein interaction network construction and selecting the hub genes

Protein-protein interaction (PPI) network was firstly mapped by STRING (The Search Tool for the Retrieval of
Interacting Genes) online tool (Szklarczyk et al. 2015), and then visualized and analyzed using Cytoscape software
(Shannon et al. 2003). MCODE (Molecular Complex Detection) plug-in of the Cytoscape was applied to identify
significant clusters in the PPI network. Cytohubba plug-in of Cytoscape was used to screen the hub genes based
on the Maximal Clique Centrality (MCC) calculation algorithm. To narrow down the number of hub gene

candidates in the PPI network, the first 5 genes were ranked.
3. RESULTS
3.1. Identification of DEGs

A total of 149 (88 upregulated and 61 downregulated) intersection genes were identified, whose expression is

similarly altered in both diabetic and non-diabetic heart failure patients (Figure 2a and 2b).

a b

non-diabetic HF (Up) diabetic HF (Up) non-diabetic HF (Down d:abetlc HF (Down)

/\ \\ \\ / / \

\ \ /
70 88 | 57 } 51 23

/ | // / /
> // /// b \// / :

Figure 2: Venn diagram showing the overlapping DEGs between samples. 2a; overlapped upregulated genes, 2b; overlapped

downregulated genes. HF; heart failure.

3.2. GO term and pathway enrichment analyses

GO analysis classified both upregulated and downregulated DEGs into three categories: molecular function (MF),
biological processes (BP), and cellular components (CC). The results showed that the identified genes are involved
in many critical processes and pathways, such as cellular response, regulation of blood pressure, inflammatory

response, cardiac conduction system development, and TNF signaling pathway (Table 1 and 2).
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Table 1. GO and KEGG pathway enrichment analysis results of the upregulated DEGs. GO; Gene Ontology, KEGG; Kyoto

Encyclopedia of Genes and Genomes, BP; Biological Process, MF; Molecular Function, CC; Cellular Component.

ltegory rm Value
' pative regulation of cell differentiation 0E-08
' lular defense response 0E-05
' sitive regulation of cell proliferation I0E-03
' eletal system development 0E-03
' ulation of blood pressure 0E-03
' jative regulation of transcription, DNA-templated 0E-03
' A splicing 0E-03
' RNA processing 0E-03
' yative regulation of apoptotic process 0E-03
' diac conduction system development 0E-02
' | adhesion 0E-02
' racellular fibril organization 0E-02
) racellular region 0E-03

pteinaceous extracellular matrix 0E-03
3 racellular matrix 0OE-03

racellular space 0E-02

egral component of plasma membrane I0E-02
) D junction 0E-02
i IA binding 0E-02
i racellular matrix structural constituent 0E-02
i cleotide binding 0E-02
- rotein coupled purinergic nucleotide receptor activity 0E-02
‘GG_PATHWAY uroactive ligand-receptor interaction 0E-02

Table 2. GO and KEGG pathway enrichment analysis results of the downregulated DEGs. GO; Gene Ontology, KEGG; Kyoto

Encyclopedia of Genes and Genomes, BP; Biological Process, MF; Molecular Function, CC; Cellular Component.

itegory rm Value
' lammatory response 0E-05
' crotubule-based process 0E-04
' telet degranulation 0E-03
' tell cytokine production 0E-03
' ite-phase response 0E-03
' lular iron ion homeostasis 0E-02
' ative regulation of cell proliferation 0E-02
' sitive regulation of fibroblast proliferation 0E-02
' mune response 0E-02
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' sitive regulation of epithelial cell proliferation 0E-02
' sitive regulation of T cell proliferation 0E-02
' oskeleton organization 0E-02
' lular response to drug 0E-02
' lular response to interleukin-1 0E-02
' sitive regulation of inflammatory response 0E-02
' ative regulation of cell adhesion mediated by integrin 0E-02
' und healing 0E-02
' ponse to toxic substance 0E-02
' te inflammatory response 0E-02
' ponse to organonitrogen compound 0E-02

colemma 0E-04
g crotubule 0E-03
: racellular space 0E-03

rinuclear region of cytoplasm 0E-02

ernal side of plasma membrane 0E-02

racellular membrane-bounded organelle I0E-02
b Hosome 0E-02
i btein binding 0E-03
i uctural constituent of cytoskeleton 0E-03
i P binding JOE-03
- AGE receptor binding 0E-02
i [Pase activity 0E-02
- agosome 0E-04
-GG_PATHWAY p junction L0E-03
“GG_PATHWAY F-1 signaling pathway 0E-02
-GG_PATHWAY IF signaling pathway 0E-02
“GG_PATHWAY gionellosis J0E-02

3.3. PPI network and hub gene analysis

The PPI network of DEGs with combined scores greater than 0.4 was constructed by STRING online tool (Fig.
3) and visualized through Cytoscape software. According to acquired information from the STRING database,
a total of 84 nodes and 113 edges were mapped in the PPI network (Fig. 4).
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Figure 3. PPI network connectivity map generated via STRING database.
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Figure 4. The whole PPI network of DEGs visualized via Cytoscape (red nodes represent downregulated DEGs and green nodes

represent upregulated DEGSs). PPI; protein-protein interaction.
Based on the degree of importance, one cluster (score > 5), which was composed of upregulated and downregulated

genes, was then screened from the PPI network using the MCODE plug-in (Fig. 5a). It was observed that the first
5 genes ranked according to the MCC score overlapped with the cluster obtained by MCODE (Fig. 5b). Finally,
by the PPI network analysis results, these five genes (SOCS3, IL6, MYC, CD274, and TNFSF10) were determined
as hub genes.
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Figure 5. a: The functional sub-network analysis of PPI network. a: The sub-module from the PPI network of DEGs. b: The top-
ranked DEGs according to MCC score. PPI; protein-protein interaction, MCC; Maximal Clique Centrality.

4. DISCUSSION

T2D and HF are well correlated polygenic and complex diseases and have many common risk factors. These
multiple drivers, independently or together, may contribute to the pathogenesis of the disease and disrupt related
pathways (Shu et al. 2017). However, an effective treatment strategy for patients suffering from these health
problems has not been fully developed. Therefore, new perspectives are needed to identify molecular targets that
cause disease or aggravate disease pathology. In the present study, bioinformatics analysis was engaged to explore
key biomarkers and the pathological processes in myocardial tissues, acquired from nD-HF and D-HF patients and
control groups. Analyzes showed that there are 5 key genes (SOCS3, IL6, MYC, CD274, and TNFSF10) involved
in both diabetic and non-diabetic heart disease.

SOCS (suppressor of cytokine signaling) family proteins (SOCS1-7 and CIS) are intracellular proteins (Yasukawa
et al. 2012). Among them, SOCS3 directly interacts with gp130, a common [B-receptor component of the IL-6
(another hub gene identified in this study) cytokines, which regulates downstream signaling pathways that play
pathological roles in the development of cardiac hypertrophy and HF, such as JAK/STAT and PI3K/AKT (Fischer
and Hilfiker-Kleiner 2007). Clinical and experimental studies have shown reduced SOCS3 expression in the failing
human myocardium and knockout of SOCS3 results in cardiac hypertrophy, chamber dilatation, and dysfunction
(Mann et al. 2010; Yajima et al. 2011). These findings suggest that SOCS3 and IL6 may be new potential
therapeutic targets for the treatment of cardiac hypertrophy and HF. Consistent with previous studies, our results
confirmed that SOCS3 expression was markedly downregulated in both D-HF and nD-HF patients.

MYC (MYC proto-oncogene, BHLH transcription factor) is a transcription factor that influences and regulates the
expression of thousands of genes (Bywater et al. 2020). Previous studies have shown that MY C directly modulates
mitochondrial biogenesis in cardiac myocytes and responds to pathological stress by regulating energy metabolism
in the heart (Ahuja et al. 2010). In addition, several separate reports have revealed that MYC expression is
significantly reduced in the failing human heart tissue (Wolfram et al. 2011; Wang et al. 2020). These results
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suggest that transcription factor MYC plays critical role in heart failure developmental progress, and is a potential
therapeutic target.

As a type 1 transmembrane protein, CD274 (or programmed death-ligand 1; PD-L1), plays a major role in
suppressing the adaptive arm of immune systems. Although CD274 is mainly expressed on T, B, and antigen-
presenting cells, it is also expressed in some non-hematopoietic tissues, including the heart (Qin et al. 2019).
Expression of PD-L1 in normal tissues suggests that the PD-1/PD-L1 signaling pathway protects against tissue
inflammation and helps homeostasis maintenance (Chinai et al. 2015). A study by Juchem et al. showed that cardiac
pathology characterized by cardiomyocyte necrosis occurs in the absence of PD-L1 (Juchem et al. 2018). Other
studies also suggest that PD-L1 expression is central to autoimmune heart disease, and reported that PDL-1

blockade cause repeated pericardial and pleural effusions that may contribute to pericarditis (Lucas et al. 2008).

The proapoptotic protein encoded by TNFSF10 (Tumor necrosis factor-related apoptosis-inducing ligand; TRAIL),
another gene identified in this study, exhibits broad biological functions (Kakareko et al. 2021). Currently, there is
not enough information about the effect of TRAIL on the heart, although it is released from cardiac myocytes (Eom
et al. 2016). Available evidence suggests that elevated TRAIL is associated with multiple forms of heart failure
and cardiomyocyte apoptosis processes (Liao et al. 2005; Tanner and Grisanti 2021).

In summary, through integrative bioinformatics-based analysis of gene expression, key drivers that can be further
investigated to determine the molecular mechanisms shared in both D-HF and nD-HF patients were identified in

the present study. The limitations of our study need to be noted, such as sample size and in vivo validation of our
findings.
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THE CONDITIONS OF THE COVID-19 EPIDEMIC
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ABSTRACT

Human rights represent the subject of regulation of several international and national acts. The right to health protection is a
fundamental right regulated in the international acts. Constitutional regulations guarantee the observance of this right by enshrining it
at the constitutional level. The importance of the right to health cannot be denied, especially starting from the link between this right
and the right to life. However, in the conditions of the pandemic situation, the state confronts with certain difficulties in the aspects
related to guaranteeing and ensuring the right to health protection. This right is restricted in some aspects, including the access of
people with chronic diseases to healthcare, the treatment of people with Covid-19 by all doctors without regard to their specialty. This
article examines the content of the right to health protection and its restriction during the pandemic. In this context, we analyzed the
international and national regulation of this right, its place in the context of human rights and violation of this right in the period of

the epidemic situation.

Keywords: right to health protection, human rights, international treaties, limitation of rights

Introduction The pandemic situation that began in the Wuhan region of China in the December 2019 and spread
around the world generated the economic, social, political and medical crisis. We can claim that the emergency
bans related to coronavirus changed our lives as a consequence, we were limited in the exercising of our essential
rights. The purpose of this research is to determine the influence of the pandemic situation on the exercising of
the right to health protection. For achieving this goal, it is important to analyze the right to health protection as
a component part of a human inalienable right and to determine if the pandemic situation causes some damages

on our right to health protection or this right is completely respected by the state.
Results and discussions

The legal nature of that right can be determined by analyzing the right to health protection and by establishing
the role of that right in the context of fundamental human rights. We would like to begin analyze of these topic
with consideration that human’s rights are those rights that belong to a person from birth, are inherent and
universally recognized. [Buga L., 2013, p. 19] Speaking about the right to health protection, we would like to
highlight that this right is linked to the human condition at the level of current life requirements, thanks to its
content, ensuring that citizens maintain and develop their physical and mental qualities, which would allow
them to participate effectively in political, economic, social and cultural life and events. Health protection
contains obligations for public authorities. This consideration refers to the state's obligation to take the measures
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that are necessary to ensure hygiene and public health.[ Vieriu E., Vieriu D., p 307] It should be noted that this
right is very complex and includes more mutual obligations of the state. To ensure this right, the state should
take all measures to reduce the mortality of newborns and infant mortality, as well as it should guarantee the
healthy development of the children; the state should improve all aspects of environmental and industrial
hygiene; it should prevent and treat epidemic diseases and professional diseases and fight against these diseases;
the state should guarantee citizens access to medical services, the possibility to be treated in the good conditions.

So, the state should guarantee the treatment of illness for people that life in this state. [Carnat T., 2010 p. 302]

We would like to mention the history of this right that was proclaimed after the Second World War.[ lonescu
C., p. 122] This fundamental right was established for the first time in 1946 in the Constitution of the World
Health Organization, whose preamble proclaims that “the enjoyment of the highest attainable standard of health
is one of the fundamental rights of every human being without distinction of race, religion, political belief,
economic or social condition”.[ WHO BASIC DOCUMENTS,2014,p.1] Subsequently, the right to health has
been enshrined in numerous international acts: The Universal Declaration of Human Rights (art. 25);
International Covenant on Economic, Social and Cultural Rights (art.12); The Universal Declaration on the
Eradication of Hunger and Malnutrition; The Declaration of the United Nations Conference on the Human
Environment; United Nations Conference on Environment and Development (adopted at the 1992 Rio

conference). In continuation, we would like to analyze the more important articles from these international acts.

According to article 25 of Universal Declaration of Human Rights “Everyone has the right to a standard of
living adequate for the health and well-being of himself and of his family, including food, clothing, housing and
medical care and necessary social services, and the right to security in the event of unemployment, sickness,
disability, widowhood, old age or other lack of livelihood in circumstances beyond his control”[ Universal
Declaration of Human Rights,1948, article 25 (1) ]. According to this article, the state must guarantee to its
citizens a good life level, free access to medical treatment and unemployment benefits. According to the second
paragraph “motherhood and childhood are entitled to special care and assistance. All children, whether born
in or out of wedlock, shall enjoy the same social protection”.[ Universal Declaration of Human Rights,1948,
article 25 (2)] This legal norm refers to the necessity of providing some additional support for the most socially
vulnerable categories. These obligations are included in the characteristic of the social state. The Republic of

Moldova rectified this convention, so our state should respect them.

According to another international convention International Covenant on Economic, Social and Cultural Rights
adopted and opened for signature, ratification and accession by General Assembly resolution 2200A (XXI) of
16 December 1966 entry into force 3 January 1976 “The States Parties to the present Covenant recognize the
right of everyone to the enjoyment of the highest attainable standard of physical and mental health”.[
International Covenant on Economic, Social and Cultural Rights, 1976, art. 12 (1) ] So, every person has a
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right to prove his or her physical and psychical health and to do things that can help him or her in self-
development. We would like to highlight the fact that everyone has right to health protection and no one can be
limited in this right. “The steps to be taken by the States Parties to the present Covenant to achieve the full
realization of this right shall include those necessary for: (a) The provision for the reduction of the stillbirth-
rate and of infant mortality and for the healthy development of the child; (b) The improvement of all aspects of
environmental and industrial hygiene; (c) The prevention, treatment and control of epidemic, endemic,
occupational and other diseases; (d) The creation of conditions which would assure to all medical service and
medical attention in the event of sickness”.[ International Covenant on Economic, Social and Cultural Rights,
1976, art. 12 (2) ] So, according to this document the state must take measures to prove the people's living
conditions and health. At the global level, the issues of the right to health fall within the competence of the
World Health Organization (WHO), whose main purpose is to ensure the necessary conditions for all peoples
to achieve the highest degree of people’s health.[ Negru B., Osmochescu N., Smochinad A., Gurin C., Creanga
., 2012 p. 155]

Another document that refers to the right to health protection is the Charter of fundamental rights of the
European Union, which was officially proclaimed in Nice in December 2000 by the European Parliament, the
Council and the European Commission. In December 2009, with the entry into force of the Treaty of Lisbon,
the Charter of fundamental rights was awarded the same binding legal force as the treaties. The Charter
combines into a single document the rights previously found in various legislative instruments, such as national
and European laws, as well as international conventions of the Council of Europe, The United Nations (UN)
and the International labor organization (ILO). Section IV "Solidarity” includes the right of workers to
information and consultation within the enterprise, the right to negotiate and collective action, the right to access
services for accommodation, protection, in causes that refers to unjustified dismissal from work, working
conditions equal and fair and correct, the prohibition of child labor and the protection of young people at work,
in family life and work life, social protection and social security, health protection, access to services or
economic interests, environmental protection, consumer protection.[ Safta M., 2018, p 188] So, we would like

to highlight the fact that in this international Charter is included the right to health protection.

In the legal system of the Republic of Moldova the right to health protection has been applied, for the first time
on the territory of actual Republic of Moldova, in 1978, being included in the Constitution of the Moldovan
Soviet Socialist Republic, which extended the number of the rights and liberties adding the right to health
protection, right to housing, the right to participate in public administration and the right to file complaints
against state bodies and public organizations.[ Rusu V., 2013, p. 37] Constitution of the Republic of Moldova
in the article 36 claims that “the right to health protection is guaranteed” [ Constitutia Republicii Moldova,1994,
art.36 paragraph (1) ]. This means that the state guarantees that the right to health protection will be respected
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by the government authority and by the other people. It also means that the person cannot be limited in this
right. We would like to highlight the importance of the right to health protection and to shows that the public
authority realizes the importance of this right in our life. The state is entrusted with several positive, complex
obligations that refer to the regulation of the legal and institutional framework for compulsory health insurance,
implementation of state programs to inform the population, construction of hospitals, training of personnel,
medical, etc.[ Safta M., 2018, p 264] According to the second paragraph of this article “the minimum health
insurance offered by the state shall be free of charge” [Constitutia Republicii Moldova,1994, art. 36 paragraph
(2)]. This means that the state must give to people the possibility to be treated without payment. “The structure
of the National Health Protection System and the means of protecting the physical and mental health of the
person shal/ be established according to the Organic Law” [Constitutia Republicii Moldova,1994, art. 36
paragraph (3)]. This paragraph refers to the procedure that should be respected in the process of passing the

law that refers to health protection.

Speaking about of the classifications developed by the doctrine that refers to the human’s rights, we will briefly
outline the classification criteria developed by researchers and determine the place of the right to health
protection in the context of natural human's rights. Romanian professor Ion Deleanu classifies human’s rights
in rights and freedoms that protect a person as a value in itself, as a biological being, rights that protect a person
as a "person”, as social or "molecular social relations" that can be divided into human rights and the rights of
collectives of people.[ Deleanu 1., 1996, p. 92 ] According to his classification, the right to health protection is
the part of the rights and liberties that refer to a person's relationship within the society or state that are exercised
individually.[ Deleanu 1., 1996, p. 95] Professor Tudor Draganu classifies human rights into individual
freedoms, socio-economic rights, political rights, socio-political rights, public freedoms, positioning the right

to health protection as a component part of the social-economic right.[ Draganu T., 1998, p. 164]

Another classification developed by legal doctrine is based on the geographical scope of the right's regulation.
Within this classification, we distinguish universal protection systems, or more precisely, with a universal
vocation, and regional systems that are based on so-called regional spaces, usually with a continent-wide

vocation.[ Birsan C., 2005, p. 30 ] The right to health protection is part of the rights with the universal protection.

Using the criterion of recipients, reporting to recipients of established protection, we can distinguish general
human rights that apply to all persons and rights recognized by certain categories of persons as specific rights,
such as children, women, employed persons, etc.[ Birsan C., 2005, p. 30 ] According to this category, we can

claim that the right to health protection as a general right, because this right is assigned to all people.

Using the same criterion, it is possible to distinguish individual rights recognized to each person individually,

regardless of whether they are exercised or right that refers to the collectives of people such as the right to
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association. [Law no. 212 of 24-06-2004 on the state of emergency, siege and war regime, p. 31] According to
this classification, the right to health protection can be located within the framework of rights exercised

individually, recognized by each person.

The Covid-19 epidemic caused the crisis of the medical system and had many other adverse social, economic
and political consequences. The COVID-19 pandemic meant a great problem for the entire medical system that
needed an urgent adaptation to the current situation. The first-line medical workers who entered the fight against
the disease exhausted every resource available, so it was necessary to train other medical professionals besides
infectious diseases or those in intensive care, due to the fact that some incorrect estimates of the duration of the
pandemic were made. Another limit of our right to health protection represents the fact that the state could not
take the measures that are necessary to ensure public health. The number of doctors that are sick of COVID-19
were in the permanent growth prior to vaccination of medical workers. The statistics says that the 1/3 of all sick
patients were medical worker. This shows that the state could not guarantee to them a good health condition
during their work and they should risk with their health for treating other people. Another limitation of our right
to health is that COVID 19 is treated by all doctors who are not ill, without paying any attention to medical
specialties. For example, a surgeon should work with the patients that suffer from COVID-19. This fact causes
the high mortality rate of these patients. Our medical system, as well as the medicine of other countries, was not
prepared for this epidemic situation, doctors did not have any protective equipment at the beginning of the
epidemic that provoked the disease of many medical workers. It should be noted that for the Republic of
Moldova, this COVID-19 pandemic came, first of all, with dramatic infection statistics, as well as with an

unprecedented medical and economic crisis.

On the other hand, the people who have chronic diseases and must undergo outpatient treatment every 6 months
did not have this possibility. This caused aggravation of symptoms of their diseases. These people are in the
group of risk and all patients that died because of COVID-19 had chronic diseases. So, the health of these people
is at risk. Also, we know some cases when a person was hospitalized with other illness or had surgery and was
infected by COVID-19 in the hospital.

Some patients are forced to have their treatment at home, so they are treated by themselves without any medical
treatment. Their health is in the risk because a person who does not have the medical training cannot understand
exactly if there is nothing wrong with his health or there are reasons for concern. This situation could lead to

complications of COVID-19 disease.

Speaking about the violation of the right to health protection, we should mention article 15 of the ECHR, which
we consider appropriate to quote in full. “It provides the possibility of non-compliance with the norms

established by the Convention in the in the state of emergency: 1. In time of war or other public emergency

www.isarconference.org 3. INTERNATIONAL SCIENCES AND INNOVATION CONGRESS 21-22/11/2021
--67--



http://www.isarconference.org/
https://www.isarconference.org/

_\?“\' E AN >

-

S

SONAy
™
d
i
+ .‘mf-'..\‘\'\

N
&
@.
$) }A
A
1y

£\
it &S
Ny ADT

threatening the life of the nation any High Contracting Party may take measures derogating from its obligations
under this Convention to the extent strictly required by the exigencies of the situation, provided that such
measures are not inconsistent with its other obligations under international law. 2. No derogation from Article
2, except in respect of deaths resulting from lawful acts of war, or from Articles 3, 4 (paragraph 1) and 7 shall
be made under this provision. 3. Any High Contracting Party availing itself of this right of derogation shall
keep the Secretary General of the Council of Europe fully informed of the measures which it has taken and the
reasons therefor. It shall also inform the Secretary General of the Council of Europe when such measures have

ceased to operate and the provisions of the Convention are again being fully executed.”

In accordance with the Decree on declaring a State of emergency No. 1 (No. 1).55 of 17-03-2020, “the
Parliament of the Republic of Moldova will inform the Genera-Secretary of The United Nations and the
General- Secretary of the Council of Europe within three days of this decree and the reasons for its adoption”
(Article 5). So, we note that all the legal procedures that had to be followed were respected in accordance with

the norms of national and international law.

Conclusion We can conclude that in this period people are limited in the right to health protection. This situation
is common for majority of states that are fighting the COVID-19 epidemic. State can limit people in the
exercising of their right during the state of emergency according to international legislation. We can claim that
the pandemic situation, in general, the declaring a state of emergency, in particular, restricts, even in some cases,
deprives people of one of the most important rights-the right to health protection, but the limitation of this right
is absolutely legal, since all procedures of national and international legislation have been respected. It is clear
that the COVID-19 pandemic has taken all of humanity by surprise, destroying the health systems, the global
economy, and the social agendas of all nations. So, the only thing that we can do is to detect the violation of the

right to health protection, in order to prevent it from the future violation if the state of emergency being declared.
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CEVHER HAZIRLAMA TESISLERINDE RiSKLERIN BELIRLENMESI
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Yeraltindan veya acik ocaklardan ¢ikarilan ham cevherin islenmeden kullanilmasi ekonomik degildir. Cevher
zenginlestirme islemleri, ¢ikarilan mineralin ekonomik olarak kullanilmasini saglar. Cevher zenginlestirme
tesisleri bircok prosesi blinyesinde barindirmaktadir, ayni zamanda zenginlestirme prosesleri sirasinda
kimyasallarin iretildigi entegre tesislerdir. Biiyiik ve tehlikeli makinelerin kullanilmasi bu isyerlerinde is
kazalarina neden olmaktadir. Maden isleme faaliyetleri, isin dogasit geregi bir¢ok tehlike icermektedir.
Gilinlimiizde is kazalarin1 ve meslek hastaliklarin1 6nlemeye yonelik reaktif yaklagimlar yerini koruyucu bakis
agisina brrakmustir. . Bunu basarmanin en 6nemli araci ise risk degerlendirmesidir. Isyerinde risklerin
belirlenmesini ve dnleyici tedbirlerin alinmasini igerir. . Zenginlestirme tesisinin ¢alisma kosullari, ¢calisanlarin
ve cevredeki topluluklarin sagligini olumsuz etkiler, solunum sisteminde rahatsizlik, giirtiltiiye bagli isitme
kayb1 ve zihinsel stres belirtileri, agir metallerin absorpsiyonu, zararli kimyasal gazlarin varligi ve igme suyu
kaynaklarinin kirlenmesi gibi. Bu ¢alisma, maden zenginlestirme tesisinin ¢alisma kosullarinin, ¢evre ve maruz
kalan is¢ilerin ve cevredeki topluluklarin saglig: {izerindeki etkisini aragtirmaktadir. Ayrica tehlikeyi ve is
kazasini azaltmaya yonelik riskleri de tanimlar, ayrica maden zenginlestirme tesisindeki ¢alisma kosullart ve
toz, giiriiltii vb. risk faktorleri ile maden zenginlestirme islemleri i¢in yasal gereklilikler ve is sagligi ve

giivenligi standartlarina odaklanmaktadir.
Anahtar Kelimeler: Zenginlestirme, Risk, Cevher, Kaza, Tehlike
RISKS IDENTIFICATION FOR MINERARAL PROCESSING PLANTS

ABSTRACT

It is not economical to use the run of mine extracted from underground or open pit mines without being
processed. The processes of ore beneficiation provides the use of the mined mineral economically. Ore
enrichment plants contain many processes, at the same time they are integrated facilities where chemicals are
produced during the enrichment processes. The use of large and dangerous machinery makes these workplaces
bring about occupational accidents. Mineral processing activities contain many dangers due to the nature of the
business. Nowadays reactive approaches to prevent work accidents and occupational diseases are replaced by
terms of preventive point of view. The most important tool to achieve this, the risks assessment that include the
identification of risks and the taking preventive measures in the workplace. The working condition of
beneficiation plant also affect the health of employees and has negative impact on the health of surrounding
communities, such as disturbance in respiratory system, noise induced hearing loss and mental stress symptoms,
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absorption of heavy metal, existence of harmful chemical gases and contamination of drinking water resources.
This study investigates the impact of mineral enrichment plant’s working condition on the environment and
health of exposed workers and surrounding communities. It also describes risks for reducing danger and
occupational accident and also focuses on working conditions and risk factors such as dust and noise etc in the
mineral enrichment plant, legal requirements and standards of occupational health and safety for mineral

enrichment processes.
Keywords : Enrichment, Risk, Ore, Accident, Danger
1. INTRODUCTION

Mining is the main industrial sector that has existed since the most primitive times and has developed at a
dizzying pace in the last few decades, becoming the main sector of the industry. All of the processes carried out
to turn various minerals into the most valuable raw material for the industry's needs and to separate those with
economic value are called mineral processing. While rapid technological developments serve human welfare,
on the other hand also brings dangers to human life and the environment. Every new material, every new
machine, tool and equipment that enters the production process, if necessary precautions are not taken, poses a
threat to human health, workplace safety and environmental health . A healthy working environment is the
prerequisite for work peace. Because occupational accidents and diseases threaten human life and health as a
result of their consequences, as well as impose heavy costs on businesses (Baradan, 2006). Considering the
amount of fatal occupational accidents in the Turkish mining sector between 1996 and 2012 investigated by the
International Labor Organization, although it has been observed that there has been a decrease in the number of
accidents in recent years, especially in the Soma and Ermenek mine disasters in 2014 reveals that occupational
health and safety practices in the mining sector should be implemented more effectively. (Grossman, 2014).
Although the sector with the highest number of occupational accidents in Turkey is the construction sector,
considering the frequency of occupational accidents among employees, the mining sector ranks first

(TUIK, 2013). A significant part of the ore preparation facilities in Turkey are operated with low performance.
This situation is caused by the fact that the technology in the facilities is very old, as well as the lack of ore

preparation information and the scarcity of trained personnel. (Onal, 2014).

In this study, possible hazardous risks are identified in terms of OHS (Occupational Health and Safety) and the
measures to be taken in terms of OHS are summarized with a simple risk analysis. . The management of the
possible risks is important especially in the mineral processing plant. The aim of this study is also to find out
identification of risks that can stop or delay mineral processing activities and results in extra cost. Perceiving
of these determined risks by employees are also other subject of this study. Risk identification is process that

determines the importance of risks associated mineral processing activities. It should be part of processes, but
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can be applied at any time as new risks emerges. (Okwiri, 2017).

Risk and Hazard in the Occupational Health and Safety Law No. 6331 is the danger that means the potential for
harm or damage that exists in the workplace or may come from outside, that may affect the employee or the
workplace; Risk refers to the possibility of loss, injury, or other harmful result resulting from the hazard. The
valuable economic minerals are separated from gangue (no value) material according to their physical properties
such as hardness, brittleness, structure, fracture shape, color, brightness, fluorescence, phosphorescence,
magnetic susceptibility, electrical conductivity, radioactivity, in the mineral processing plant. It can be separated
with the help of chemical properties such as thermal properties and different solubility and physico-chemical
properties based on surface and interface properties. Flotation process is one of the most economical and
efficient processes today for the selective recovery of fine sized minerals (Habashi, 2005; 2006; Willse., Napier,

2006). The main operational steps in mineral processing are as follows:

Raw ore (the ore out of mine).

Pre-Enrichment Operations (Crushing, grinding, sizing).

Enrichment Processes (Physical, chemical or physico-chemical methods).

Final step (Concentrated products and tailings).

Jaw Crusher-Cone Crusher-Rotary Crusher-Hammer Crusher-Roll Crusher-Impact Crusher-Disc Crusher-
Others are used for crushing process.

Ball mill- Rod mill-Mixed Mill-Planetary Mill-Others are used for grinding process.

Grill-Fixed Screen-Vibrating Screen-Tromel Screen-Others are used for screening process. Spiral Classifier-
Log Washer-Hydro cyclone-Others are used for hydraulic classification. Classification of mineral enrichment
methods are as follows:

Physical ( Hand picking, Gravity Separation-Jig-Shaking Table-Gemini Table-Humprey Spiral-MGS-Falcon
Concentrator-Knelson Concentrator-Hydrocyclones)

Float and-Immersion Tanks.

Heavy Media Drums.

Magnetic Separation, Wet magnetic Separator-Dry Magnetic Separator-Electrostatic Separator-Others.
Chemical (Metallurgical processes-Hydrometallurgical).

Leach Tanks, In situ Leaching.

Pyrometallurgy, Smelting Furnaces.

Physical Metallurgical- Electrolysis processes.

Solvent Extraction-Cementation-Others (S. Top, H. Vapur, 2015).
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Figure.1. Murgul Copper Concentrator.

2.MATERIALS AND METHOD

In this study, it is aimed to evaluate the operations of mineral processing plant in terms of OHS (Occupational
Health and Safety). ldentifying risks in order to take safety measures before undesired accidents happen during
the activities of mineral concentrator is important with the prepared guide related with OHS. In the basis of the
research, the literature review being made in books, articles, magazines found at Artvin Coruh University’s library
and internet media. It has been determined that very few studies have been carried out in our country related to the
subject. The information and data obtained from various domestic and foreign sources have been synthesized.
Identified risks are also related with working condition, equipment, machinery, physical and chemical hazards such
as noise, illumination, gas, chemicals, electrical magnetic field, dust, vibration and management system,
ergonomic inconveniences, human (skill and behavior of workers, inadequate training ) and environmental external
factors etc. In the risks identification, many hazards were observed but the probabilities and severity of risks were
not determined. After the risks identification, necessary measures are applied to reduce possible hazards and

occupational accidents.

3. RESULTS AND DISCUSSION
3.1. Identified hazardous risks in mineral processing activities and measures against dangers

3.1.1. Noise.

Noise affect the hearing health and sense of people negatively, disturbs physiological and the psychological
balance, reduces or completely destroy work performance (efficiency), silences and quality of the environment. It
is an important environmental pollution consisting of unwanted sounds (www.rsham.saglik.gov.tr). The most
important effect of noise that needs to be emphasized is the hearing loss. This loss may be temporary or permanent.
Temporary hearing, also called auditory fatigue. Loss may disappear after a while away from the noisy
environment (this time depends on the level of the affected sound, the frequencies and the duration of the effect).
It can last from a few hours to a few days. However, in a noisy environment, as a result of years of exposure,
permanent hearing loss occurs. The noise level is given in dB (decibels). Decibel is not a unit in the real sense, but
is the logarithm of the ratio. dB (A).

Noise measurement values of ETI Silver Mine in dB (A).
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Cone crusher floor 93-94

Ccone crusher feeder floor 101-102

Panel room 68-69
Rest room 57-58

Jaw crusher side 90-91
Grinding unit (inlet) 95-96
Grinding unit rest room 70-71
Mill floor 97-98
Mill upper floor 97-98

Grinding unit ground floor 98-99

Mill ground floor 107-108
Compressor room 89-90
Generator room 107-108
Smelting furnace 92-93
Regulator 90-91
Rest room 78-79
Resting room 47-48

Noise values should be determined in the mineral processing plant on the basis of working personnel. It should
be determined whether it exceeds the value (80 dB) specified in the safety regulation. This measurement and
the analyzes are repeated in 6-month periods and the noise statistics are obtained. Daily working hours for

personnel should be adjusted accordingly.
In the light of these findings, it is aimed to protect and improve the health levels of employees.
The following precautions need to be taken.

1. Technical Measures: Selecting processes and programming with as little noise as possible, regular
maintenance of noise sources should be performed and noise should not affect the employees in other
departments by surrounding noise source with special sound absorbing partitions. It is necessary to ensure the

operation of the machines in this scope.
Precautions for Workers: Those who will work in workplaces with high noise levels
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should undergo regular health check-ups. The use of ear protectors (ear plug) and ear protection helmets should
be ensured effectively. (S. Top, H. Vapur, 2015).

Figure.2. Ear Protectors and Helmets for Noise Protection.

Workplace noise exposure causes decreased coordination, concentration and work performance, temporary

hearing loss, permanent hearing loss, stress causes heart, stomach and nervous system disorders (Ediz, et al)
3.1.2. Ergonomic Inconveniences

Ergonomic nonconformities are one of the most important issues to be considered in the ore preparation
processes. Keeping employees in a fixed or inappropriate position all the time can cause musculoskeletal
disorders, as well as disperse concentration and invite other hazards. Repeating the same operations thousands
of times in a monotonous way, especially during manual sorting, is one of the most important factors that trigger
stress. Shifting shifts to other processes at regular intervals and giving more rest time to workers dealing with

tiring jobs such as manual sorting can be provided.

Figure.3. Hand sorting in Bigadic Borate Concentrator Plant Turkey, (Strauss. 2016).
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3.1.2. Dust.

The run off mine ore undergoes crushing, grinding, drying cleaning, and product classification operations to
become marketable commodity in mineral processing plants . These operations are highly mobile and
mechanized and generate large amounts of dust. both indivudually and collectively.If dust control methods are
inadequate, hazardous levels of respirable dust can be released into the working environment, potentially
endanger the workers. In order to prevent this risk, there are occupational health and safety (OHS) regulations
to limit the respirable dust being exposed by concentrator workers. Engineering controls are conducted in the
operations of mineral plant to reduce dust generation and limit worker exposure. Dust collector systems are
generally cooperated with operating machines for dust removal purpose. Each hoods are assambled above the

opearating crusher, screens. conveyor etc and connected to suction and filtration unit through pipes in the dust

collector system.

Figure.4.Dust suction and filtration unit (Tech flow, 2002).

EXHAUST
——= 1  cownTROL
4 DEVICE
FAN
J

— Haa

CONE
L] % - COLLECTION
CRUSHE U U I - H v

-H

— I

Fig.B. Hood configuration used to control a cone crusher

-

Figure.5. Hood configuration used to control a cone crusher (Tech flow,2002 ).

Water spraying,, electrostatic seperator and fan ventilation are another methods for dust supression. By
preferring wet processes, the problem can be eliminated at the source. Alternatively, the use of dust masks as
PPE (Personnel Protective equipment) or dust collectors can be provided. Otherwise, diseases such as quartz-
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induced silicosis, iron-induced siderosis and coal-borne anthracnosis appear related with dust exposed workers.
Briefly dust exposure in the workplace causes occupational respiratory diseases, Irritation of eyes, ears, nose,
throat and skin, damage to machinery and equipment, weakening of vision distance and undesirable odors.(
(Official Gazette, 2013)

3.1.3. Chemical hazards.

Various types of organic or inorganic chemicals are used to separate valuable minerals from gangue materials
efficiently in mineral processing plant. Complex minerals such as lead-zinc, copper-zinc, copper-zinc-lead
enriched by separating them from each other with the help of control reagents and collector reagents in the
flotation process. Large amounts of collector, frother, suppressor and control reagents (suppressants, promoter,
pH adjusters, dispersants, and foam inhibitors etch) are needed in flotation units. Solid particles of water used
in mineral processing plant contaminated with poisonous flotation reagents, metal ions (copper, lead, zinc,
nickel) and arsenic, fluoride, mercury, antimony and chloride ions. In order to prevent the contamination of
water tanks with these particles, conditioning of circulated water is required to accelerate the settling of fine

particles in thickeners and residue pools. Flocculating and coagulating reagents are used for this purpose.

While working with chemical substances, only authorized persons should work with and prepare chemicals and
must use the necessary PPE (Personnel Protective Equipment) when using the chemical substance. Chemicals
should not be stored anywhere other than the storage area. Material safety document form before using any
chemical substance should be examined. Safety showers and eye care washing stations should be available and
their layout should be hung (NSW, 2002).

Figure.6. Eye washing station (Helvacioglu, 2016).

Chemicals containing cyanide have been used efficiently and safely for more than 125 years for gold and silver
recovery. The average cyanide concentration in cyanide leaching applications is around 250 ppm. The lethal
dose for hydrogen cyanide is 50 mg, and 200-300 mg for sodium and potassium salts. Since cyanide can easily
evaporate at low pH, it should be used in processes at high pH, between pH 9.3 and 9.5 (Renklidag , Karaman,
2003).
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Extreme care should be taken when processing radioactive minerals such as uranium and thorium and boron
ores containing poisonous arsenic such as realgar and orpiment. Xanthates are reagents, commonly used in
flotation processes for enrichment of metallic minerals such as copper. lead, zinc, gold etch.in the flotation unit
of mineral processing plant . They evolve carbon disulphide gas on combustion or on water mixing. Suspected
acute carbon disulphide toxicity has been reported during xanthate reagent preparation at gold mine (Donoghue
, 1998).

3.1.4. Working in confined spaces.

It can be any space of an enclosed nature where there is a risk of death or serious injury from hazardous
substances or dangerous conditions (eg lack of oxygen). Some confined spaces are identified as enclosures with
limited openings which are storage tanks, silos, reaction vessels, enclosed drains, sewers and unventilated or

poorly ventilated rooms.
Hazards in confined spaces are divided into atmospheric and physical.

Atmospheric hazards; Suffocating atmospheres, toxic gases, oxygen deficiency/excess, flammable and

explosive atmospheres, toxic atmospheres, irritant or corrosive atmospheres.

Physical hazards; Material collapse and falling objects, mechanical equipment, working at height, electric shock

and decreased vision.

Safe working conditions should be maintained in confined spaces and the people responsible for these areas
should be determined, the suitability of the health status of the people who will work in these areas should be
checked, confined spaces entry permits should be issued and only authorized persons should enter these areas.
All emergency procedures in confined spaces should be prepared (HSE, 1997).

3.1.5. Mechanical hazards.

Machine parts may do linear, rotary or oscillating motion individually or in combination. In many cases, moving

parts can exert a force that cause injury to workers working with the machine.

In order to avoid mechanical hazards necessary precautions should be taken given below.
Raising awareness of employees about mechanical hazards and safe working through training.
It is possible to prevent unauthorized persons from working with machines inappropriately.
Appropriate clothing when working closely with machines with moving parts must be worn,

Machine guards should be placed around all moving machinery parts. All electrical appliances and hand tools

should be regularly checked and maintained. Do not allow someone else to operate the machine during
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maintenance and repair work. Appropriate machine labeling should be done to prevent that danger. Emergency

stop button should be placed on the machines to be used in dangerous situations.
3.1.6. Electricity
It is not possible to work in the facilities without electricity. Employees using electricity

face with threatening conditions. Faults and unsafe working with electricity causes closure of the entire
processes, fires in the work area and destruction of machines. It can also cause serious injury and death to

workers.
The precautions that can be taken in the workplace are as follows:

Performing electrical work only by trained and authorized personnel and the use of plastic gloves and
appropriate shoes during the electrical occupation. Use of earth leakage circuit breaker in all circuits in the
workplace. Putting insulated mats for works on distribution panels and main switch. Pay attention to grounding,
care should be taken not to stay wet while working in an electrical environment. In addition, a fire extinguisher
should be used instead of water in a fire that may arise from electricity due to conductivity. In processes where
mineral separation is made with the help of magnetic field, pacemaker, metal prosthesis, etc. users should not
be operated (S. Top, H. Vapur, 2015).

Inadequate training

Periodic OHS trainings are given once a year for very dangerous workplaces, once every 2 years for hazardous
workplaces, and once every 3 years for less hazardous workplaces. Duration of that training is at least 16 hours
in very dangerous workplaces, at least 12 hours in hazardous workplaces, and at least 8 hours in less hazardous

workplaces and is arranged for each employee.

All of the employees are obliged to perform the task assigned to them at the working place to maintain the

necessary safety conditions.
5. CONCLUSION

Within the scope of the study, the risks identification and the basic measures to be taken against the risks that
may occur in terms of OHS (Occupational health and safety) in the mineral processing plant were examined.
An empirical risk analysis has not been outlined. Mineral processing vary depending on the properties of the
minerals to be enriched. It should not be forgotten that different hazards in mineral processes come together and
increase the degree of risk and cause worse results. Therefore, it is important to provide safe working

environment. Stress is also another important factor to be considered. It is of great importance that the
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institutions and organizations that provide technical support on OHS which are currently implemented,
regardless of interest and objectively taking into account the issues specified in the regulation. Considering that
Turkey is partially rich in mineral reserves, it is in the first place in terms of boron reserves and second in terms
of thorium reserves, and the OHS culture has just begun to settle; Turkey needs to set world standards in terms
of OHS methods to be applied in processing these ore and the other ores. When the sources of risks are
examined, maintenance-repair works result in higher risk. This result emergence that mineral processing is one
of the most dangerous sector. Taking measures regarding employee health and safety in enrichment processes
are the most important factors for the prevention of work accidents and occupational diseases. In this case the
risk identification and assessment that are vital and important tools.
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OZET

Florir, kimyasal formali F olan inorganik ve mono-atomik bir anyondur. Suda, havada ve toprakta dogal
olarak bulunur. Halk sagligi Gizerinde norotoksik, genotoksik, oksidatif hasar ve bilissel becerilerin bozulmasi
gibi etkileri vardir. Florlir; icme suyu, yiyecekler, ilaglar, sinal ve kozmetik Grlinler gibi cesitli kaynaklardan
vlicuda alinabilmektedir. Piyasada bulunan dis macunlari ve agiz temizleme (rinleri de mevcut florir
kaynaklaridir ve vicuttaki florir konsantrasyonunu artirmaktadir. Dis macunlari ve agiz temizleme
solisyonlarindaki flortir konsantrasyonlari 230-1500 mg/L arasindadir. Okul 6ncesi ¢agindaki gocuklarin yutma
refleksinin yetersizligi, daha fazla miktarda floriir alimina neden olmaktadir. Yapilan ¢alismada belirli dozlara
alinan floririn zebrafish karaciger dokusundaki antioksidan enzim aktiviteleri tGzerindeki etkisi arastiriimistir.
Calismada yetiskin zebra baliklarina, kullanimina izin verilen dozlar dikkate alinarak 6 hafta boyunca 1.5, 5 ve
100 ppm floriir uygulamasi gergeklestirilmistir. Kronik maruziyet sonrasinda baliklar disekte edilerek karaciger
dokulari alinmistir. Daha sonra bu dokulardaki SOD, CAT ve GPx enzim aktiviteleri incelenmistir. Elde edilen
sonuclar degerlendirildiginde; kontrol grubuna gore kiyaslandiginda SOD aktivitesinin 1.5 ve 5 ppm’de anlaml
bir degisme gostermedigi fakat 100 ppm’de anlamli bir azalma gosterdigi bulunmustur. CAT aktivitesi
degerlendirildiginde; 1.5, 5 ve 100 ppm dozlarinda aktivitede kontrol grubuna kiyasla istatistiksel olarak
anlamh bir artis gorilirken, GPx aktivitesinde ise uygulanan U¢ dozun da aktivitede anlamh bir degisim
gostermedigi tespit edilmistir. Elde edilen tiim sonuclar g6z 6nline alindiginda disiik dozlarda kronik flortr

uygulamasinin zebra baliginda oksidatif hasar olusturarak antioksidan enzim sistemini etkiledigi gérilmdastdr.
Anahtar Kelimeler: Flor, zebra baligi, antioksidan enzim
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EFFECT of CHRONIC FLUORIDE ADMINISTRATION on ANTIOXIDANT ENZYMES in
ZEBRAFISH LIVER

ABSTRACT

Fluoride is an inorganic and monoatomic anion with the chemical formula F". It occurs naturally in water, air
and soil. It has effects such as neurotoxic, genotoxic, oxidative damage and deterioration of cognitive skills on
public health. Fluoride can be taken into the body from various sources such as drinking water, food, drugs,
industrial and cosmetic products. Commercially available toothpastes and mouthwashes are also sources of
fluoride and increase the fluoride concentration in the body. Fluoride concentrations in toothpastes and
mouthwash solutions range from 230-1500 mg/L. Insufficiency of swallowing reflex in preschool children
causes higher fluoride intake. In the study, the effect of fluoride taken at certain doses on antioxidant enzyme
activities in zebrafish liver tissue was investigated. In the study, 1.5, 5 and 100 ppm fluoride solutions were
applied to adult zebrafish for 6 weeks, taking into account the allowed doses. After chronic exposure, fish were
dissected and liver tissues were taken. Then, SOD, CAT and GPx enzyme activities in these tissues were
examined. When the results obtained are compared with the control group, it was found that SOD activity did
not show a significant change at 1.5 and 5 ppm, but showed a significant decrease at 100 ppm. When CAT
activity is evaluated, while a statistically significant increase was observed in the activity at 1.5, 5 and 100 ppm
doses compared to the control group. Also, it was determined that the three doses applied did not show a
significant change in the GPx activity. Considering all the results obtained, it has been observed that chronic
fluorine application at low doses affects the antioxidant enzyme system by creating oxidative damage in

zebrafish.
Key words: Fluoride, zebrafish, antioxidant enzyme
1. INTRODUCTION

Fluorine is an essential trace element for proper organism function. Due to its high reactivity, it is only found
in a bound state in the natural environment. En elektronegatif element ve en gii¢lii oksidanlardan biridir. It has
the lowest molecular mass and smallest ion radius among all halogens, so it easily penetrates cells and changes
its chemical properties by binding with other elements and compounds. In conditions exceeding the toxic dose,
fluorine shows harmful effects on the organism. Fluoride ions can affect the enzyme system. They can directly
or indirectly modulate enzyme activity by forming complexes with metals incorporated into enzyme molecules
(Zhang et al. 2013). In this way, it interferes with the course of metabolic processes involving carbohydrates,
lipids and proteins. Fluorine inhibits or, less frequently, activates important enzymes involved in many
metabolic pathways. These are enzymes that are mainly involved in glycolysis and Krebs. In addition, it inhibits
fatty acid oxidation and reduces the activity of pyruvate dehydrogenase, which reduces the amount of acetyl-
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CoA in cells and reduces cholesterol synthesis. Sodium fluoride (NaF) negatively regulates the concentration
of Na+, K+ and ATPase activity, which is an important enzyme in the polymerization of amino acids, thus
inhibiting the binding process of amino acids to peptides and blocking DNA synthesis (Stawiarska-Pieta et al.
2012). Prolonged exposure to fluorine compounds produces morphological changes in many organs, resulting
in dysfunction. Organs particularly susceptible to the effects of fluoride are the liver and kidneys. Pathological
changes also occur in the heart, pancreas and lungs. Previous studies have shown that disturbances in redox
processes play an important role in the pathomechanism of the observed changes. Fluoride ions exhibit the
ability to initiate a process called respiratory burst and stimulate superoxide radical production. By interacting
with reactive oxygen components, it disrupts cell function, oxidizes enzymes and other structural and

transmembrane proteins, changing the structure and permeability of cell membranes (Caglayan et al. 2021).

Fluoride is often classified as a trace element. However, there is much more to the environment than the term
‘trace’ implies. People can be exposed to high levels of fluoride from natural (drinking water and vegetables and
fruits from endemic areas) or industrial (fluorine emission) sources and from the misuse of dental care products
containing fluoride. When fluoride is digested, it accumulates in calcifying tissues such as bone, cartilage and
dental tissues. There are many studies showing that the appropriate amount of fluoride is beneficial for health
to prevent dental caries. However, if ingested in excessive amounts, it can adversely affect health. Chronic
fluorosis results from excessive fluoride ingestion over a long period of time. In humans, mottled teeth are an
obvious clinical manifestation of dental fluorosis when the fluoride level in drinking water exceeds 1.5 ppm.
Dental fluorosis can develop in permanent teeth at the age of 6-8 years (Guner et al. 2016). Pathological changes
in enamel are dose dependent. At higher amounts, ingested fluoride is retained in bone, but there is an ongoing
debate as to whether chronic fluorosis causes metabolic, functional, and structural damage to soft tissues. The
liver is one of the target organs attacked by excess fluoride. Prolonged exposure to fluoride leads to disruption
of many metabolic processes and reduced detoxification abilities of that organ. Histopathological examinations
showed that the liver of animals exposed to fluoride had increased degrees of hepatocellular necrosis,
degenerative changes, hepatic hyperplasia, centrilobular necrosis, inflammation, and hepatocyte infiltration
(Dec et al. 2018). Fluorine also exacerbates amino acid deamination processes and inhibits the conversion of
sorbitol to fructose. Oxidative stress is a common mechanism by which chemical toxicity can occur in the liver.
Excessive fluoride intake causes oxidative stress, DNA damage, modifications of membrane lipids, apoptosis
and cell cycle changes in hepatocytes (Blaszczyk et al. 2011). Studies have shown that high fluoride plays an
important role in oxidative stress caused by active oxygen and free radicals. However, the consequences of
chronic exposure to low doses of fluoride have not been clarified. In our study, the effect of low doses of fluoride

exposure on antioxidant enzymes in liver tissue in zebrafish was investigated.
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2. RESEARCH AND FINDINGS
2.1. Experimental Studies
2.1.1 Experimental Materials

In the study, 6 months old and healthy AB genotype zebra fish obtained from Atatiirk University Fisheries
Experimental Research Unit were used. Acrylic tanks measuring 35 cm x 20 cm x 23 cm (length x width x
height) were used in the experiment. NaF obtained from a commercial company was used as fluoride source in

the study.
2.1.2. Formation of Experimental Groups and Fluoride Exposure

A total of 4 groups were used in the study. For each group, 20 fish (10 males: 10 females) were placed in the
tanks. The water temperature was maintained at approximately 28 °C with the aid of the heater. Animals were
acclimated for at least one week prior to experiments and fed twice daily with a standard diet (artemia and flake
food). The tanks of the treatment and positive control groups were adjusted to 1.5 mg/L, 5 mg/L and 100 mg/L
with fluoride prepared by dissolving them in distilled water. During the 6-week exposure period, 2/3 of all tank
water was replenished daily with freshly prepared water of the same concentrations and temperature. The
fluoride concentration determined in the study was chosen considering the amount that can be taken daily and
the acceptable fluorine concentrations in drinking water. After 6 week exposures, the fish were dissected and

liver tissues were taken.
2.1.3. Determination of Antioxidant Enzyme Activities

Liver samples from zebrafish chronically exposed to fluoride were weighed and washed three times with 0.9%
isotonic solution, and then 1/5 phosphate buffer (50 mM, pH: 7.4, containing 10mM EDTA) was added. After
the tissue was homogenized, it was centrifuged at 10000 g for 30 minutes at 4°C. The supernatant was used for
enzyme activity. SOD activity determination, Sun et al. (1998) according to the method specified. SOD activity
was measured according to xanthine-xanthine oxidase and nitroblue tetrazolium method. One SOD unit was
defined as the amount of enzyme that inhibited the NBT reduction rate by 50%. CAT activity determination,
Aebi et al. (1984) according to the method. Specific enzyme activity was expressed as EU/mg protein. GPx
activity determination, Beutler et al. (1984) according to the method. Specific enzyme activity was expressed
as EU/mg protein.

2.1.4. Statistical analysis

Data from all experiments were analyzed by one-way analysis of variance (ANOVA), followed by post hoc

comparisons between experimental groups. Significance was determined as P < 0.05. Data are presented as
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mean = SEM.
2.2. Experimental Results

Fluoride has a known therapeutic effect against dental caries, but any element can cause side effects if taken in
overdose. In this context, high levels of F in water sources cause endemic fluorosis in humans. In animal models,
chronic treatment with high doses of F has been shown to effect several tissues. Many proteins and enzymatic
systems have been shown to undergo changes when exposed to high levels of F (Pereira et al. 2013). Fluoride
is important for the growth and development of living organisms. The fluoride concentration in uncontaminated
fresh water ranges from 0.01 to 0.3 mg/L and is quite low. Additionally industrialization, use of agricultural
pesticides and fluoride-containing fertilizers, discharge of fluoridated municipal water, decomposition of
fluoride minerals, anthropogenic and natural activities such as volcanic eruption contribute to the increased

fluoride load in surface waters and groundwater reserves.

Oxidative stress is generally recognized as one of the most common effects of fluoride. Fluoride causes toxicity
to organisms. Because it can catalyze excessive radical production, which can cause cell death and tissue
damage by disrupting the activities of antioxidant enzymes, lipid peroxidation, and modification of nucleic
acids. Many studies have shown that fluoride can inhibit antioxidant enzymes such as superoxide dismutase
(SOD), catalase (CAT) and glutathione peroxidase (GSH-Px), alter the glutathione level (GSH) and induce the
formation of excessive reactive oxygen species (ROS). Fish liver is the main detoxification organ, especially
sensitive to exogenous toxic substances. It can metabolize and transform toxic substances taken into the body
through various mechanisms of action. Therefore, it has a powerful detoxification function, making the liver a

target organ for toxic substances (Cao et al. 2020).
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Figure 2.2.1. SOD specific activity in liver tissue
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When the studies in the literature are examined, it is seen that fluoride may cause structural and functional
abnormalities in the liver. In our study, when the change in SOD activity in the liver was examined; when
compared to the control group, there was no significant change in the 1.5 and 5 ppm groups, while a statistically
significant decrease was observed in the 100 ppm group. This indicates that 100 ppm is extremely toxic to the
cell and may inhibit SOD activity by inhibiting antioxidant capacity.

5000
4000
3000~ s

T

CAT activity (EU / mg protein)

0- 1 |

> & &
€ & & L
& o of \QQQ

Figure 2.2.2. CAT specific activity in liver tissue

When the change in CAT activity is examined; a statistically significant increase was observed in all three
treatment groups compared to the control group. This shows that fluoride works to prevent oxidative stress by

activating antioxidant system enzymes.
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Figure 2.2.3. GPx specific activity in liver tissue
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When the GPx activity in the liver after fluoride treatment was examined, there was no statistically significant
change in all three fluoridated groups compared to the control group.

3. CONCLUSION

Fluorine is an extremely reactive chemical element that forms compounds with almost all other elements. The
molecular mechanism of fluoride toxicity is mainly related to the destruction of the delicate oxidant/antioxidant
balance, which can lead to liver damage through oxidative damage. Many studies have shown that exposure to
fluoride can cause oxidative stress by generating excess superoxide radicals and their derivatives including
peroxynitrite, hydrogen peroxide, hydroxyl radicals. Oxidative stress in aquatic organisms can be reflected in
the antioxidant system. Antioxidant enzymes such as SOD, CAT, GPx are important defense enzymes against
ROS and are generally considered as oxidative stress biomarkers. Many studies have shown that fluoride can
induce excessive ROS generation and decrease SOD, CAT and GPx activities in the liver of experimental
animals. In our study, it was observed that excessive amounts of ROS were produced after fluoride exposure

and inhibited and decreased SOD activity in zebrafish liver, while significantly increasing CAT activity.
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THE IMPORTANCE OF BIOCHEMICAL TESTS IN COVID-19 PATIENTS
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ABSTRACT

In this study, 189 patients with positive PCR tests who applied to the Kovid 1,2,3 services of Kafkas University
Faculty of Medicincine between November 1 and November 16, 2020 were included in the study. The
relationship between the Coivid-19 pathogen and blood biochemical parameters was investigated. The
relationship between the Covid-19 pathogen and blood biochemical parameters was investigated. Fot this
purpose, demographic characteristics of patients and some biochemical parameters(creatinine, albimin, total
bilirubin, PT-INR, HDL-cholesterol, LDL-cholesterol, very low-density lipoprotein (VLDL)- cholesterol,
triglyceride, total choletrol, WBC (Leukocyte count), HGB (hemoglobin), HCT (Hematocrit), RDV (red cell
Distribution Width), NEU (Neutrophil), LYM (Lymphocyte Count), MON (Monocytes), Bas (Basophil), EOS
(Eosonophile), NEU % (% Neutrophil), LYM % (Lymphocyte), MON % (%Monocyte), BAS % (% Basophil),
EOS % (%Eosonophile), PCT (Platelet Crit), MPV (Mean Platetet VVolume), PLT (Platelet count) laboratory
results were evaluated. Based on the results otained, it was examined whether there was a significant relationship
between the biochemical levels of the patients and compenstion, and whether these parameters could be used

as prognostic indicators could be used as prognostic indicators.

Keywords: Covid-19, biochemical parameters, prognosis.

COVIiD-19 HASTALARDA BiYOKIMYASL TESTLERIN ONEMIi

OZET

Bu ¢alismaya 1 Kasim -16 Kasim 2020 zaman araliginda Kafkas Universitesi Tip Fakiiltesi Covid 1-2-3
servislerinde bagvuran PCR testleri pozitif ¢cikan 189 hasta calismaya dahil edildi. COVID-19 Patojenin kan
biyokimyasal parametrelerle iligkisi arastirildi. Bu amacgla hastalarin demografik 6zellikleri ve bazi
biyokimyasal parametreler (kreatinin, albiimin, total biliriibin, PT-INR, HDL-kolesterol, LDL-kolesterol, Cok
diistik dansiteli lipoprotein (VLDL)-kolesterol, trigliserid, total kolesterol, WBC (Lokosit sayisi), HGB
(Hemoglobin) (Hgb), HCT (Hematokrit), RDV (Red cell Distribution Width) (Eritrosit sayisi), NEU (Notrofil),
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LYM (Lenfosit Sayimi), MON (Monositler), BAS (Bazofil), EOS (Eozonofil), NEU% (% Nétrofil), LYM%
(% lenfosit), MON %(% Monosit), BAS% (%Bazofil), EOS % (%Eozonofil), PCT (Platelet Crit), MPV (Mean

Platelet Volume), PLT (Trombosit sayisi) laboratuvar sonuglar1 degerlendirildi.

Elde edilen sonuglar iizerinden hastalarin biyokimyasal diizeyleri ile ve kompanzasyon arasinda anlamli bir

iliski olup olmadigina ve bu parametrelerin prognoz gostergesi olarak kullanip kullanilamayacagina bakildi.

Anahtar Kelimeler: Covid-19, biyokimyasal parametreler, prognoz.
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MAO YONTEMIYLE AZ91 MAGNEZYUM ALASIMI UZERINE BUYUTULEN MgO,
MgO:TiO2 ve MgO:TiO2:C NANOKOMPOZIT KAPLAMALARININ YUZEY MORFOLOJiSi
VE BIiLESiMi UZERINE ELEKTROLITIK COZELTININ
ETKIiSIiNIN INCELENMESI
Siileyman SUKUROGLU

Gilimiishane University, Faculty of Health Sciences, Department of Occupational Health and Safety
ORCID ID: 0000-0003-4291-6378

Yasar TOTIK
Atatiirk University, Faculty of Engineering, Department of Mechanical Engineering
ORCID ID: 0000-0003-2620-1989

Ebru EmineSUKUROGLU
Gumiishane University, Faculty of Engineering, Department of Mechanical Engineering
ORCID ID: 0000-0001-8638-5471

OZET

Mikro ark oksidasyonu (MAO), magnezyum alagimlarinin yiizey 6zelliklerini iyilestirebilen umut verici yiizey
isleme yontemlerinden biridir. Bununla birlikte, gézeneklerin ve mikro ¢atlaklarin varligi, Mg Alasimlarinin
kullanim alanlarin1 6nemli Ol¢iide kisitlamaktadir. Bu calismada, AZ91 Mg alasimlan iizerindeki MAO
kaplamanin yiizey 6zelliklerini gelistirmekle birlikte gézenekleri ve mikro gatlaklari kapatmak i¢in TiO2 ve C
kombinasyonlu ve kombinasyonsuz MgO nanokompozit kaplamalar biyiitilmiistiir. Ayrica bu ¢alismada MAO
yontemi ile ¢ok fonksiyonlu kompozit kaplamalar tiretilmistir. Kaplamanin mikro yapisi ve bilesimi SEM, EDS
ve XRD teknikleri ile karakterize edilmistir. Sonuglar, partikiil ilaveli kaplamalarin yiizeylerinde gézeneklerin

ve mikro catlaklarin azaldigini, daha homojen ve yogun kaplamalarin biiyiitildiigiinii gostermektedir.

Anahtar Kelimeler: MAO yontemi, MgO kaplama, MgO:TiO2 kaplama, MgO:TiO:C kaplama, AZ91 Mg

alasimi, kaplama mikroyapisi.

INVESTIGATION OF ELECTROLYTICAL SOLUTION OF THE SURFACE MORPHOLOGY AND
COMPOSITION OF MgO, MgO:TiO2, and MgO:TiO2:C NANOCOMPOSITE COATINGS
GROWED ON AZ91 MAGNESIUM ALLOY BY MAO METHOD

ABSTRACT

Micro-arc oxidation (MAOQ) is one of the promising surface treatment methods that can enhance the surface
properties of magnesium alloys. However, the existence of pores and microcracks significantly restricts the
further advancement of Mg Alloys. In this study, effective materials, TiO2 and C, with and without combination
of MgO nanocomposite coatings, were employed to seal the pores and micro-cracks in order to enhance the
surface properties of the MAO coating on AZ91 Mg alloys. Also in this study, a multi-functional composite

coatings are fabricated by micro-arc oxidation method. The microstructure, and composition of the coating were
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characterized by SEM, EDS and XRD. The results show that the pores and microcracks on the surfaces of the

particle addition coatings are reduced, and more homogeneous and dense coatings are enlarged.

Keywords: MAO method, MgO coating, MgO:TiO, nanocomposite coating, MgO:TiO2:C nanocomposite
coating, AZ91 Mg alloy, coating microstructure.

1. GIRiS

Teknolojinin hizli ilerlemesiyle birlikte insanoglu gerek askeri gerekse havacilik sektoriinde; tiretimden
kontrole, kontrolden kullanim ve bakima kadar biitiin asamalarda malzeme biliminin 6nemini farketmektedir.
Endiistrinin birgok alani i¢in hafiflik ¢ok 6nemli bir yer tutsa da yiiksek dayanimlardan 6diin vermeden hafif ve
uzun dmiirlii malzemelerin se¢imi siirekli gelisime agik bir nokta olmaktadir. Ozellikle havacilik ve savunma
sanayisinde kullanilan ara¢ ve ekipmanlarin; metalik yapi1 malzemelerinde korozyona kars1 yiiksek direng,
hafiflik, yiiksek dayanim, titresim ve sok soniimleyebilme gibi Ozelliklere sahip olmalari aranan en temel
ozelliklerdir (Cagan vd., 2017; Kagar vd., 2006). Magnezyum ve alagimlar1 hafif olmalari, yiiksek mukavemete
sahip olmalari, sok ve titresimlere karsi direngli olmalar1 nedeni ile hava araglarinin, hidrolik depolari, yakit
depolar1 gibi yiik binmeyen pargalarinda, sanziman ve digli kutularinda, egzoz gazi ¢ikis sistemlerinde ve
oturma yerlerinde; Roket ve fiizelerin, flize ve diimen govdesinde; atesli silahlarin, alicilari, sarjor, silah
govdesi, silah dipgiginde; askeri kara araglarinda ise, tanklarda, arag vites kutularinda, yag pompasi govdesi vb.
ekipmanlarinda tercih edilmektedir. Bu malzemelerde hafiflik; yakit tiiketimini azaltmak amaciyla
istenmektedir, Ancak hiz ve gii¢ ihtiyaglarinin artmasi ile hafif pargalarin kullaniminin yaninda bu pargalarin
daha dayanikli olmas1 gereksinimi de ortaya ¢ikmaktadir. Bu ihtiyaclar1 karsilayabilmek amaciyla Aliminyum
(Al), Magnezyum (Mg), Titanyum (T1), Bakir (Cu) gibi hafif metalik malzemeler ve alagimlari, havacilik ve
savunma sanayisinde yapi elemanlarinin iiretiminde tercih edilmektedir (Oztiirk ve Kagar 2012; Zhang vd.,

2018).

Yapt malzemesi olarak kullanilan magnezyum ve alasgimlarinin hafifligi yogunluklarinin azaltilmasi ile
saglanmaktadir. Ancak bu metallerin saf hallerinin yanict olmasi, diisikk mukavemet 6zelligi gostermeleri,
asinma ve korozyon direnglerinin zayif olmasi, gerilme korozyon catlamasina maruz kalmalarn ve yiiksek
aktiflige sahip olduklarindan galvanik korozyona sebep olmalarindan dolayr havacilik ve savunma sanayisinin
0zel ihtiyaglarimi karsilamada da yetersiz kalmaktadir. Ayrica bu malzemelerden yapilan sistem ve/veya
parcalarin; yiiksek sicakliklara dayanabilmesi ve yiiksek enerjili partikiillerin ¢arpma etkisinde direncli
olabilmeleri de gelistirlmesi gereken Ozelliklerinin basinda gelmektedir. Bu olumsuz etkileri giderebilmek
amactyla alagimlama yontemi kullanilmakta ve yeni magnezyum alasimlarn gelistirilmektedir. Bu durum ytiksek
maliyetlerinden dolay1 ekonomiye olumsuz olarak yansimaktadir. Oysa sinirlt malzeme rezervlerine sahip olan

tilkemizde gelisen teknoloji paralelinde alternatif yontem olan ylizey kaplama iglemlerinin Magnezyum ve
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alasimlarinina uygulanarak sektoriin istedigi 6zel ihtiyaglarin karsilanmasi saglanabilmektedir

Yiizey kaplama yontemleri arasinda en etkililerinden birisi mikro ark oksidasyon (MAO) ydntemidir. MAO
yontemi bazik bir ¢ozelti igerisinde gergeklesen elektrokimyasal bir anodik oksidasyon islemidir ve son yillarda
hem akademik hem de endiistriyel alanlarda kullanim1 artmaktadir. MAO yontemi diger kaplama yontemleri ile
kiyaslandiginda ¢evreci bir yontemdir. Mg, Ti ve Al gibi farkli fiziksel ve mekanik 6zellige sahip ayn1 zamanda
yiiksek miktarda kullanilan metallerde uygulanabilmesi tercih sebeplerindendir (Demirci, 2013). Yontemin
temeli arzu edilen ylizeye gore olusturulan elektrolite daldirilan numunenin yiiksek gerilim ile lizerinde oksit
tabakasi ile olugsmasidir (Arslan vd. 2013; Yang vd. 2020). Olusan oksit tabakasi sert, kalin, asinma ve korozyon
direncini yiikseltmektedir.

MAO yontemi le kaplanmig magnezyum alasimlarinda seramik yiizey oldukc¢a porlu yapiya ve yer yer mikro

catlaklara sahip olmasi nedeniyle agresif ortamlarda yeterli korozyon direnci gosterememektedir.

Bu calismada, AZ91 Mg alasimlar tizerindeki MAO kaplamanin yiizey 6zelliklerini gelistirmekle birlikte
gozenekleri ve mikro c¢atlaklart kapatmak igin TiO2 ve C kombinasyonlu ve kombinasyonsuz MgO
nanokompozit kaplamalar biiyiitiilmiistiir. Kaplamanin mikro yapisi ve bilesimi SEM, EDS ve XRD teknikleri

ile karakterize edilmistir.
2. ARASTIRMA VE BULGULAR
2.1. Deneysel Calismalar

Altlik malzemesi olarak, 20*20*3 mm boyutlarinda kimyasal bilesimleri Tablo 2.1 de verilen AZ91 alagimlari
kullanilmistir. Taban malzemeler, kaplama isleminden 6nce farkli tane boyutlu SiC zimparalar ile Ra~0,1 pm

ptriizliiliik degerine parlatilmistir. Daha sonra numuneler aseton, etanol ve saf su ile temizlenmistir.
Tablo 2.1. AZ91 althk malzemelerin kimyasal bilesimleri (% agirhk)

Bilesim (% Agr.)
Alasim Mg Al Zn Si Cu Ni Fe Mn
% Kalan 8,30-9,70 0,30-1,00 0,01 0,03 0,002 0,005 0,20

MAO islemi Faraday Elektronik tarafindan biiytitiilen sisteminde, KOH, Na2HPO4 ve Na>SiOz sulu ¢ozeltisi
ve ayni ¢ozeltiye TiO; ilave edilerek elektrolit olarak kullanilmigtir. MAO oksidasyon islemi AC gii¢ kaynagi
kullanilarak bipolar modda gergeklestirildi. Kaplama parametreleri Tablo 2.2 de gosterilmektedir.
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Tablo 2.2. MAO kaplama islemi parametreleri

Frekans 300 Hz
Voltaj 500/-100
. % duty %15/-%1
Islem siiresi 15
Cozelti icerikleri
1. Cozelti 2. Cozelti 3. Cozelti
KOH KOH KOH
NaHPO4 NazHPO4 NazHPO4
NazSiOs NazSiOs NazSiOs
- TiO; patikdilii Ti0; patikiilii
} - C patikiilii

Kaplama islemi sonrasi taban malzemeler iizerinde biiyiitiilen kaplamalarin kalinligi, kaplanmis numunelerin
kesit goriintiileri, ylizey topografyasi Taramali Elektron Mikroskobu (SEM-zeis 6400) ile faz analizleri ise XRD
cithaziyla tespit edildi.

2.2. Deneysel Sonuglar

MAO islemi sonrasi olusan yiizeylerin karakteristik 6zellikleri yilizeylerin porlar icermesinden kaynaklanan
piiriizlii bir yapiya sahip olmasidir. Bu porlar desarj kanallari olarak adlandirilmaktadir (Ozkara, 2009).Yiizeyde
olusan bu porlarin boyutlar1 ve genel yapilari uygulanan kaplama parametrelerine bagl olarak degisebilmektedir
(Kucukosman, 2020). Kaplama parametreleri arasinda en etkin olanlar akim ve voltaj degerlerinin degisimi
olarak sOylenebilir (Ozkara, 2009). Bu degerlerin artmasiyla biiyiitiilen Kaplamalarin yiizeylerinde daha piiriizli
ve gozenekli yap1 goriilebilmektedir. Bu durumun nedeni olarak uygulanan akim yogunlugunun artmasiyla
kaplama esnasinda meydana gelen desarj kanallarinin sayilainin artmasiyla birlikte bu kanallar etrafinda
meydana gelen yiiksek 1s1 degisiminin sebep oldugu amorf bir katilasmanin gergeklesmesi olarak gosterilebilir.
(Kucukosman, 2020, Kucukosman, 202; Dzhurinskiy). Katilasan bolgeler krater yapiya benzer bir morfoloji
gosterebilmektedir. Kaplama islemi devam ettigi siirece bu siire¢ kendini siirekli tekrarlamakta ve yiizeyde
pliriizlii ve gozenekli bir yapt meydana gelmektedir. Dolayisiyla acilan desarj kanallar1 sayesinde altlik
malzemeden gelen iyonlar elektrolit ¢ozeltisi ile reaksiyona girerek yeni katmanlari olusturmaktadir
(Kucukosman,2020). Mikro ark oksidasyon prosesinde, gozlemlenen siire¢ basitge Faraday elektroliz
kanunlarma baglanabilir. Islem siiresince desarj kanallari, mevcut reaksiyonlarin olusmasiyla elektrolit ile
stirekli etkilesim halindedir. Katilasan yapinin capt ve kalinligi, literatiirdeki calismlar 1s18inda bir ¢ok
parametreye baglidir (Cérdoba, 2016; Kucukosman,2020). Ornegin kaplama siiresi veya uygulanan voltaj
degeri bu parametrelerin en etkinleri arasinda gosterilebilir. Ancak Kaplama isleminin gerceklestigi elektrolitin
icerigide son derece oOnemlidir. Elektrolit icerisine ilave edilen katkilar ¢ozeltinin iletkenligini
degistirebilmektedir. Sekil 2.1 de gosterilen yiizey SEM goriintiilerinden anlagildig: lizere elektrota ilave edilen
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katkilarin gesitliliginin artmasiyla ylizeydeki por sayist azalmig ve beraberinde caplart biiylimiistiir. Desarj
kanalinin ve ¢evresinde olusan yapinin ¢ap artisi desarj kanalinin yogunlugundaki azalmayla dengelenmektedir.
Farkli igerikli ¢ozeltiler icinde kaplanan numunelere ait ylizey SEM fotograflar incelendiginde, katki ilave
edilmeyen ¢ozelti iginde (Sekil 2.1-a) kaplanan 6rneklerin daha gézenekli ve kaba oldugu; termal gerilmelerden
kaynaklanan ¢atlaklarin ise daha kisa siirede olustugu goriilmektedir. Ayrica bu catlaklarin yiizeyin bir ¢ok

yerinde bulundugu da sdylenebilir.

2 ol | 5 b)

0.00%
00

|
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36 54 72 00

Sekil 2.1. a)TiOz ilavesiz elektrolit i¢erisinde bilyiitiilen kaplamanin SEM goriintiisii ve EDX analizi b) TiO2 ilaveli
elektrolit igerisinde biiyiitiilen kaplamanin SEM goriintiisii ve EDX analizi ¢) TiO2 ve Cilaveli elektrolit i¢erisinde
biiyiitiilen kaplamanm SEM goriintiisti ve EDX analizi

Katki iceren elektrolit ¢ozeltileri icerisinde biiyiitiilen kaplamalar i¢in poroz yapmin arttigi; althik metal ile
olusan kaplama arasindaki arayiizey bolgesinin ise daha diiz ve belirgin hale geldigi Sekil 2.3 de gosteilen kesit
SEM fotograflarindan goriilmektedir. Ayrica kaplamalarin; altlik malzemeye iyi tutundugu, poroz bir yapiya
sahip oldugu ve kaplama kalinlig1, ylizey piiriizliiliigii ve porozite miktarinin katki ¢esitliligi artisiyla arttigi da
goriilmektedir. Kaplama igerisindeki katki malzemelerinin ¢esitliliginin artmasi, altlik malzemeye yakin
bolgelerde daha yogun bir kaplama olugmasina sebep olmustur (Kucukosman, 2021; Sankara Narayanan 2014).
Bu artisla agik ve kapali porlar daha da biiylimektedir. Cozelti 3 ve 2 ile yani ¢ozelti icerisine TiO2 ve TiO: ile
beraber C partikiillerinin ilavesiyle biiyiitiilen kaplamalar Cozelti 1 ile yani disaridan herhangi bir partikiil ilave
edilmeden biiyiitillen kaplamalara gére daha porozdur ve SEM fotograflarinda goriildiigii gibi daha girintili

cikintilidir. Fakat kaplama kalinliginda gozle goriiliir bir artis meydana gelmistir

Yiizeyden alinan EDX analizine gore TiO2 katkili Cozelti-2 ile bilyiitiilen Kaplamalarin yiizeylerinde Ti
elementine rastlanmistir. Bununla birlikte Cozelti-3 ile biiyiitiilen kaplamalarda ise Ti elementi ile birlikte

yiizeyde C elementinede rastlanmstir.
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Sekil 2.3. a)TiO2 ilavesiz elektrolit i¢erisinde biiyiitiilen kaplamaya ait kesit goriintiisii b) TiO2 ilaveli elektrolit
icerisinde biiylitiilen kaplamaya ait ait kesit goriintiisii

XRD grafikleri incelendiginde tiim kaplamali Orneklerde yilizeyde Mg.SiOs, MgSiOs ve MgO olustugu
goriilmektedir. TiO; katkil1 ylizeylerde Anataz ve rutil fazlara rastlanmistir. TiO2’ nin termodinamik olarak en
kararli yapist rutile fazidir. MAO ile bilyiitiilen kaplamalar diisiik sicakliklarda yar1 kararli faz olan anataz ve
yiiksek sicakliklarda kararli rutil fazindan olusabilmektedir. Cozelti icerisine ilave edilen katkilarin baglangig
voltaj degerini diisiirerek kaplama olusumunu uzun siireye yaydigi literatiirden bilinmektedir (Cordoba; 2016).
Bu bilgi dogrultusunda rutil fazin ve MgO kararli fazinin TiO; ilave edilen ¢ozeltide kaplanan kaplamalarda
biliytidiigii gortilmektedir. C ilave edilen kaplamalarda yani Cozelti 3 ile kaplanan 6rneklerde XRD grafikleri

Cozelti 2 ile hemen hemen aymi goriinmektedir bu durumun C nun amorf yapisindan kaynaklandigi

disiiniilmektedir.

MMg A: Anataz
Cozelti-3 + *MgSiO.  R:Rutl
. i - MgSio, &: MgO

1 M
o ad 4 )
L""‘ *'.‘~L km...h..... 'y L.J.hu:uu‘ e .ldu-.hﬂ B—Jsu“\l’tu

Cozelti-2 M

71 & \i

3 o R
4 ‘l\ A * “ A | & F[
ae i Wl bids ad s b Nussianndbn 40 8 ‘4 N PR uJWs J&-‘- | SR
M
Cozelti-1 1
M
| N
+ + . o + 3.‘1 ': M f _\;

= *
L A) : )
‘-a.«".h'w\ ..d-«p. ‘.J \&"’ WALALE b WV R Aty \ MU AL A cad W

Intensity (a.u.)

AZOIMg

1) T P

20 70

2-Theta (deg.)

Sekil 2.4. Kaplanmamis ve Kaplanmig drneklerin XRD paternleri
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3. SONUC
v TiOz ve Cilaveleri ile AZ91 alasimi tizerine MAO yontemiyle kaplamalar basarili bir sekilde biiyttiilmiistiir.

v" MgO, MgO:TiO> ve MgO:TiO2:C nanokompozit kaplamalarinin karsilastirildiginda katkili yiizeylerde daha

homojen ve daha az gézeneklere sahip yiizeyler elde edilmistir.

v" XRD analizine gore yiizeyde Mg>SiO4, MgSiO3 ve MgO olustugu goriilmektedir ancak TiO: ilave edilen

kaplamalarda bu fazlara ilave olarakTiO2’nin Rutil ve Anataz fazlarinada rastlanmistir.
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OZET

Mg ve alagimlarinin yiizey 6zelliklerini iyilestirmek i¢in kullanilan yontemlerden birtanesi de MAO yontemidir.
Bu yontem yiiksek voltajlarda malzeme yiizeyine seramik bir kaplama olusturmaktadir. Bu yontem ile
biiyiitiilen kaplamalarin piirtizlii ve gézenekli yapiya sahip olmasi bu kaplamalarin korozyon direncini olumsuz
etkiledigi i¢cin kaplamalarin kullanim alanlarini sinirlamaktadir. Yapidaki gbzenekligi azaltarak nihayi
ozellikleri iyilestirmek i¢in uygulanan yontemlerden en etkin olan1 mikro ve nano partikiillerin varligina bagh
olarak degisen elektrolit kosullaridir. Bu ¢alismada, elektrolite ilave edilen TiO> partikiillerinin, AZ91 Mg

alagimi tizerine biiyiitiilen seramik kaplamanin mikroyapisina etkisi arastirilmistir.

Anahtar Kelimeler: MAO yo6ntemi, MgO:TiO> kaplama, AZ91 Mg alagimi.

MICROSTRUCTURAL CHARACTERIZATION OF MgO:TiO2 COATINGS GROWN BY MAO
METHOD ON AZ91 Mg ALLOY

ABSTRACT

One of the methods used to improve the surface properties of Mg and its alloys is the MAO method. This method
creates a ceramic coating on the material surface at high voltages. The rough and porous structure of the coatings
grown with this method limits the usage areas of the coatings as it negatively affects the corrosion resistance of
these coatings. The most effective of the methods applied to improve the final properties by reducing the
porosity in the structure is the electrolyte conditions that change depending on the presence of micro and nano
particles. In this study, the effect of TiO2 particles added to the electrolyte on the microstructure of the ceramic
coating grown on AZ91 Mg alloy was investigated.

Keywords: MAO method, MgO:TiO> coating, AZ91 Mg alloy.
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1. GIRIS

Biyolojik implant malzemesi olarak kullanilan Mg ve alasimlari sahip olduklar1 biyouyumluluk ve ¢ok iyi
mekanik 6zelliklerinden dolay1 siirekli olarak gelistirilmektedir. Ayrica Mg ve alagimlari, biyolojik agidan
bakildiginda ise kemik olusumu ve kalsiyum fosfat birikiminde temel bir rol oynamaktadir. Ek olarak,
magnezyumun insan kemigine yakin (3-20 GPa) ve kemikle uyum gosteren bir elastisite modiilii vardir (41-45
GPa) (Guan, 2013; Staiger, 2006)). Buna karsilik titanyum alagimlarinin elastisite modiilleri (110-117 GPa)
veya kobalt-krom alagimlarinin elastisite modiilii (230 GPa), kemiginkinden oldukga yiiksektir (Bakhsheshi-
Rad,2016). Bu durum, implant malzemelerin uygulandiklari kemik igin stres korumasina yol agabilmektedir.
Ancak bu biyolojik, fiziksel ve mekanik 6zellikler agisindan avantajlara ragmen, Cl™ iyonu i¢eren ¢ozeltilerdeki
yiiksek korozyon oranlar1 gdstermeleri bu alagimlarin tibbi uygulamalarda uzun siire kullanimlarini
siirlayabilmektedir (Witte, 2008; Hermawan, 2010) . Ek olarak, Mg2+ iyonlarinin olusumuyla sonug¢lanan hizl
bozunma, hidrojen evrimi ve ardindan kanda birikimin yani sira yerel pH'in artmasi hiicre 6liimiine ve doku
iltihabina yol agabilmektedir (Bakhsheshi-Rad, 2017). Mg ve alagimlarinin bozunma oranini azaltmak i¢in son
birkag yilda yiizey modifikasyonu teknikleri onerilmektedir. Bu baglamda, yapilan literatiir arastirmalarinda;
kaplamalarin Mg alagimi altlik yilizeyini ¢cevreleyen agresif ¢ozeltiden ayirabildigi ve dolayisiyla bozunma hizini
azalttig1 bildirmistir. Mg alagimlari iizerine uygulanabilen bir¢ok kaplama yontemi bulunmaktadir ancak mikro
ark oksidasyon (MAO) yontemi, genellikle kalin ve sert olmakla birlikte Mg altliklar ile iyi bir baglanma
kuvvetine sahip olan gozenekli oksit tabakalarini imal etmek i¢in en umut verici yontemler arasinda
gosterilmektedir. MAO yonteminde, kullanilan alkali elektrolitlerin PH’1 8-12 arasinda oldugu i¢in ¢evre dostu
olmasi, taban malzemede carpilma olmamasi, kullanilan Alternatif Akim Gii¢ Kaynaginin kendine 6zgi
avantajlar saglamasi, yiiksek adezyon kuvvet elde edilmesi ve gerek mekanik, gerekse tribolojik olarak diger
yontemlerden daha iyi 6zellikler gostermesi prosesin son yillarda alternatif bir yontem olarak tercih edilmesine
neden olmustur (Demirci; 2013). Bu baglamda c¢ok sayida ¢aligma elektrolite kalsiyum ve fosfor gibi
elementlerin eklenmesinin biyoaktiviteyi artirabilecegini ve Mg alagimlarinin korozyon direncinin artmasina
yol agan gozeneklerin boyutunu ve sayisini azaltabilecegini gostermektedir. MAO yo6ntemiyle elde edilen
kaplamalarin sahip olduklar1 gézenekli ylizeyler MAO yontemi ile kaplanan altliklarin uzun vadeli korozyon
onleyici performansini sinirlamaktadir. Bu nedenle, MAO kaplamalarinin gbézeneklerinin kapatilmasi, bu

kaplama yonteminin uygulamalarini gelistirmek igin esastir.

Bu calismada; MAO kaplamalarinin uygulamalarini gelistirmek i¢in gozeneklerinin kapatilmasi amaglanmaistir.
Bu baglamda bu ¢alismada, gézenekliligi ve gozenek boyutunu azaltmak ve bdylece uygulamalardaki korozyon
direncini iyilestirmek igin MAO yontemiyle biiyiitilen MgO kaplamalara titanyum dioksit (TiO2) dahil

edilmistir.
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2. ARASTIRMA VE BULGULAR
2.1. Deneysel Calismalar

Altlik malzemesi olarak, 20*20*3 mm boyutlarinda kimyasal bilesimleri Tablo 2.1 de verilen AZ91 alasimlari
kullanilmistir. Taban malzemeler, kaplama isleminden 6nce farkli tane boyutlu SiC zimparalar ile Ra~0,1 um

purtizlilik degerine parlatilmistir. Daha sonra numuneler aseton, etanol ve saf su ile temizlenmistir.

Tablo 2.1. AZ91 altlik malzemelerin kimyasal bilesimleri (% agirlik)

Bilesim (% Agr.)
Alasim | Mg Al Zn Si Cu Ni Fe Mn
% Kalan | 8,30-9,70 0,30-1,00 0,01 0,03 0,002 0,005 0,20

MAO islemi Faraday Elektronik tarafindan iretilen sisteminde, KOH, Na2HPO4 ve Na,SiOsz sulu ¢6zeltisi ve
aynm ¢ozeltiye TiO; ilave edilerek elektrolit olarak kullanilmistir. MAO oksidasyon islemi AC gii¢ kaynagi
kullanilarak bipolar modda gergeklestirildi.

Tablo 2.2. MAO kaplama iglemi parametreleri

Frekans 300 Hz

Voltaj 500/-100

% duty %15/-%1
Islem siiresi 15

Kaplama islemi sonrasi taban malzemeler iizerinde biiyiitiilen kaplamalarin kalinlig1, kaplanmis numunelerin
kesit goriintiileri, ylizey topografyasi Taramali Elektron Mikroskobu (SEM-zeis 6400) ile faz analizleri ise XRD
cithaziyla tespit edildi.

2.2. Deneysel Sonuclar

Sekil 2.1 de gosterilen SEM goriintiileri incelendiginde taban malzeme iizerine biiyiitiilen kaplamalarin piiriizlii
bir ylizeye, ¢ok sayida degisik boyutlarda mikro ergimelerin neden oldugu volkan gériiniimlii olusumlara ve
bazi biiyilik olusumlarin uglarinda ¢ok sayida dairesel mikro gézeneklere sahip oldugu gozlemlenmistir. Sekil
2.1-a elektrolit igerisine TiO- ilave edilmeyen Sekil 2.1-b ise elektrolit igerisine TiO- ilave edilen kaplamalara
ait ylizey gorintiileridir. Sekiller incelendiginde TiO; ilave edilen elektrolit icerisinde biiyiitiilen kaplamanin
ylizeyinin daha uniform oldugu goriilmektedir (Cérdoba, 2016; Dzhurinskiy,2015). Goézeneklerin uniform ve
uniform olmayan yapidaki farkli dagilimlarinin nedeni ark kanallar1 igerisinde meydana gelen lokal ergimeler
ve bu erimis malzemenin dagilimindan kaynaklandig1 diistiniilmektedir (Narayanan, 2014). Sekil 2.2 de ise
EDX analizi verilmistir. Kaplanmis 6rneklerin yiizeylerinden alinan EDX analizine gore biitiin kaplamalarda
Si, Na ve O elementleriyle birlikte Mg elementine rastlanmistir. Bu elementlerin kaplama ¢ozeltisi igerisindeki
elementlerden kaplama igerisine nufuz ettigi diistintilmektedir (Lin, 2013, . TiO2 ilave edilen kaplamanin
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ylizeyinden alman EDX analizinde ise Ti elementine rastlanmistir., Bu durum kaplamanin
gergeklestirilecegielektrolit igerisine ilave edilen TiO: partikiillerinin kaplama igerisine nufuz ettigi ve yiizeyde

biiytitiilen MgO Kaplamalara TiO2 katkisinin yapilabildigini gostermektedir.

Sekil 2.1. a)TiOz ilavesiz elektrolit icerisinde bilyiitiilen kaplamanin SEM goriintiisii ve b) TiO: ilaveli elektrolit
icerisinde biiyiitiilen kaplamanin SEM goriintiisii
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Sekil 2.2. a) TiOzilavesiz elektrolit i¢erisinde biiyiitiilen kaplamaya ait EDX ve b) TiO-ilaveli elektrolit icerisinde
biiyiitiilen kaplamaya ait EDX

TiOz ilave edilen elektrolitlerde kaplanan orneklerin kalinliklarinda bir fark oldugu gozlenmistir. Sekil 2.3 de
gosterildigi gibi, TiO2ilave edilen ¢ozeltide biiyiitiilen kaplamalarin kalinliklart (25um), TiO> ilave edilmeyen
¢Ozeltide biiyiitillen kaplama kalinligindan (20 pm)daha fazla oldugu goriilmektedir. Bu durumun ¢ozelti
igerisine ilave edilen TiO; ilavesinin kaplama baslangi¢ voltaj degerini diislirdiigli ve ayni siire igerisinde daha
kalin bir kaplama biiytitiilebildigini gostermektedir. Ayrica kaplama ile ylizey arasindaki uyum kesit
goriintiilerinden agik¢a gosterilmektedir. Kaplama yiizeye oldukg¢a adezif olarak biiylimiis ve herhangi bir
kopma veya ayrilmaya rastlanilmamistir. Oysa Sekil 2.3-a da gosterilen TiO ilave edilmeyen elektrolit

igerisinde biiylitiilen kaplamalarda, kaplama ve taban malzeme arasinda kopma ve ayrilmalara rastlanmistir.
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Sekil 2.3. a) TiOzilavesiz elektrolit igerisinde biiyiitiilen kaplamaya ait kesit gortintiisii b) TiO: ilaveli elektrolit
icerisinde biiyiitiilen kaplamaya ait ait kesit goriintiisii

Sekil 2.4 de gosterilen XRD verileri incelendiginde hem TiO: ilave edilmeyen elektrolitte hem de TiO; ilave
edilen elektrolitte kaplanan 6rneklerin yiizeylerinde Mg2SiOs, MgSiO3z ve MgO olustugu goriilmektedir. TiO>
ilave edilen elektrolit igerinde biiytitiilen kaplamalarda TiO2 ye ait Anataz ve rutil fazlara rastlanmistir. TiO2’nin
termodinamik olarak en kararli yapisi rutile fazidir. MAO ile biiyiitiilen kaplamalar diisiik sicakliklarda yari
kararlh faz olan anataz ve yiiksek sicakliklarda kararl rutil fazindan olusabilmektedir (Stani¢, 2010; Huang,
2016). Cozelti igerisine ilave edilen katkilarin baslangi¢ voltaj degerini diisiirerek kaplama olusumunu uzun
slireye yaydigi literatiirden bilinmektedir. Bu bilgi dogrultusunda rutil fazin ve MgO kararli fazinin TiO; ilave

edilen ¢ozeltide kaplanan kaplamalarda biiylidiigli goriilmektedir.

M:Mg A Anataz
*: Mg 810, R: Rutil
+ « Mg810; &: MgO

+ + | | + M + l{ ll M
8 O ROE LV LW L | I |
e Vi e ot W ww-um.,.mm.umb 'r-.,am'w"'*»\-'“-'fmr.rwv U WA Y

Intensity (a.u.)

2-Theta (deg.)

Sekil 2.4. Kaplanmamis ve Kaplanmig rneklerin XRD paternleri
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3. SONUC

» TiOilavesiyle AZ91 magnezyum alagimi {izerine MgO:TiO; katkil1 oksit tabakasi basartyla biyiitiilmustiir.
» Katkili ve katkisiz kaplanmis yiizeyler karsilastirildiginda TiO2 katkili ylizeylerde daha homojen ve daha
kiiciik gbzeneklere sahip yiizeyler elde edilmistir.

» Kaplama ¢ozeltisi icerisine ilave edilen TiO2’ nin yiizeyden aliman EDX analizi sonrasinda ylizeyin bir¢ok
yerinde bulundugu tespit edilmistir.

» XRD analizine gore yiizeyde Mg2SiOs, MgSiOs ve MgO olustugu goriilmektedir ancak TiO: ilave edilen

kaplamalarda bu fazlara ilave olarak TiO2’nin Rutil ve Anataz fazlarina da rastlanmustir.
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ABSTRACT

Schiff bases are some of the most widely used organic compounds. They are used as pigments and dyes,
catalysts, intermediates in organic synthesis, and as polymer stabilisers. The nitrogen atom of azomethine C=N
double bond in Schiff base exhibits a strong affinity for transition metal ions. Schiff base derivatives
incorporating a fluorescent moiety are appealing tools for optical sensing of metal ions. In this study, 8-
hydroxyquinoline derivative was reacted with benzyl bromide by one-pot triazole synthesis method to obtain
1,4-disubstituted triazole compound. Fluorescent Schiff base derivatives were synthesized by reacting triazole-
linked quinolinealdehyde derivative with aminopyrene and aminoanthracene, which are very good fluorophores.
Molecular probes containing pyrene or anthracene framework were well suited for the development of
chemosensors due to their extended m-conjugation property, chemical stability, high quantum yields and
effective photoluminescence features. These compounds have high potential to be used as metal chemosensors.
Detection of a specific type of a metal is very important in terms of biouse of the related compound. After the
synthesis, the metal coordination characteristics of the new compounds were investigated theoretically at the
level of Density Functional theory with the application of B3LYP/6-31++G(d,p), which is a combination of

hybrid exchange function and basis set.
Keywords: Anthracene, Pyrene, Triazole, Schiff Bases, Structural And Electronic Properties
1. INTRODUCTION

The evolution of fluorescence sensing has been known as an essential and fascinating research field of analytical
chemistry at present, due to its simplicity in measurements, low detection limit, low cost, real-time analysis and

quantified applications in the environment, biological systems and molecular catalysis [1-6].

Molecular probes containing pyrene or anthracene framework were well suited for the development of
chemosensors due to their extended n-conjugation property, chemical stability, high quantum yield and effective

photoluminescence features [7-10].

Schiff bases are known to be good ligand for metal ions [11] and used to develop chemosensors since the
nitrogen atom of azomethine C=N double bond in Schiff base exhibits a strong affinity for transition metal ions.
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Schiff base metal complexes have numerous applications like antitumor properties [12], antioxidative activities
[13], and attractive electronic and photophysical properties [14]. In addition, Schiff base derivatives
incorporating a fluorescent moiety are appealing tools for optical sensing of metal ions. Tetradentate ligands
such as salen- or pyridine-type symmetrical Schiff bases are capable of forming complexes with certain metal
ions which can exhibit unusual coordination, high thermodynamic stability, good fluorescent properties and

biological activities [15].

Triazole-containing compounds show various biological activities including antimicrobial [16], anti-
inflammatory [17], antidepressant [18], anticonvulsant [19], antifungal [20], enzyme inhibition [21] activities.
1,2,3-Triazoles have also a wide range applications in industry as anticorrosive agents, dyes, photostabilizers,
photographic materials, and agrochemicals [22—24]. Remarkable stability toward metabolic transformations, H-

bonding capability, and high dipole moment make triazoles attractive building components [25-27].

Motivated by these studies, Schiff base structure was built between benzyl substituted salicylaldehyde and
amino anthracene. Trizole bridge connecting benzyl and salicylaldehyde could furnish an extra binding site.
Salicylaldehyde was connected with anthracene by C=N structure. Anthracene and pyrene were employed as
fluorophore due to their outstanding photophysical properties and easy modification [28]. The C=N structure

might provide another binding state, which could improve the selectivity.
2. RESULTS AND DISCUSSION

2.1. Experimental

General

All experiments were carried out in pre-dried glassware an inert atmosphere of argon. All the chemicals used in
the biologic assay studies were purchased from Sigma (Sigma-Aldrich GmbH, Sternheim, Germany). *H NMR
and *C NMR spectra were recorded in CDCl3 on a Agilent NMR spectrometer (400 MHz). *H (400 MHz) and
13C NMR (100 MHz) were recorded in CDCl3 and the chemical shifts are expressed in ppm relative to CDCls
(8 7.26 and 77.0 for *H and 3C NMR, respectively) as the internal standard.

Flash column chromatography was performed by using thick-walled glass columns and silica gel (60-mesh;
Merck). The reactions were monitored by thin-layer chromatography (TLC) using Merck 0.2-mm silica gel 60

F254 analytical aluminium plates, visualized by UV light.
Synthesis of 8-(prop-2-yn-1-yloxy)quinoline-2-carbaldehyde, 1.

8-hydroxyquinoline-2-carbaldehyde (1.7 g, 10 mmol) was dissolved in 30 mL THF. K>CO3 (4.14 g, 30 mmol)

was added and the mixture was refluxed for 30 min. Then propargyl bromide (1.7 mL, 12 mmol) was added
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slowly. The mixture was refluxed overnight and cooled. After filtration solvent was evaporated. Crude product

was purified by column chromatography (EtOAc: Hexane 1:4).

Yellow solid. (1.03 g, 86% yield); *H NMR (CDCls, 400 MHz): & 10.28 (s, 1H), 8.27 (dd, J=0.7 ve 8.5 Hz, 1H),
8.04 (d, J=8.5 Hz, 1H), 7.63-7.59 (m, 1H), 7.50 (dd, J=1.2 ve 8.3 Hz, 1H), 7.34 (dd, J=1.2 ve 7.8 Hz, 1H), 5.08
(d, J=2.4 Hz, 2H), 2.57 (t, J=2.4 Hz, 1H); *C NMR (CDCls, 100 MHz): § 193.6, 153.7, 151.6, 140.0, 137.3,
131.4,129.4,120.6, 117.9, 111.0, 77.8, 76.6, 56.9.

Synthesis of 2-((1-benzyl-1H-1,2,3-triazol-4-yl)methoxy)benzaldehyde, 2.

A mixture of benzyl bromide (1 mmol), 2-(prop-2-ynyloxy), 8-(Prop-2-iniloksi)kinolin-2-karbaldehit (211 mg,
1 mmol), L-proline (24 mg, 0.2 mmol), Na2COs (24 mg, 0.2 mmol), NaNs (65 mg, 1 mmol), sodium ascorbate
(20 mg, 0.1 mmol), DMSO/H,0 (18:2, 2.0 mL), and CuSOa-5H20 solution (1 M, 0.05 mL) in a 20 mL
scintillation vial was stirred overnight at 65°C. The crude mixture was poured into cold dilute NH4OH solution
(30 mL) and extracted with ethyl acetate (3x20 mL). The collected organic layer was washed with brine, dried
over MgSOg, and concentrated in vacuo. The crude product was purified by flash column chromatography.

Yellow solid. 'H NMR (CDCls, 400 MHz): & 10.22 (s, 1H), 8.25 (dd, J=3.3 ve 8.5 Hz, 1H), 8.02 (dd, J=4.0 ve
8.4 Hz, 1H), 7.70 (s, 1H), 7.60-7.55 (m, 1H), 7.46 (dd, J=2.0 ve 8.2 Hz, 1H), 7.41 (dd, J=1.8 ve 7.8 Hz, 1H),
7.35-7.33 (m, 3H), 7.26-7.24 (m, 2H), 5.56 (d, J=2.8 Hz, 2H), 5.52 (d, J=1.9 Hz, 2H); 3C NMR (CDCls, 100
MHz): § 193.6, 154.6, 151.4, 144.1, 140.1, 137.3, 134.3, 131.3, 129.7, 129.1, 128.8, 128.2, 123.2, 120.3, 117.8,
111.2, 63.4, 54.3.

General procedure for the synthesis of Schiff Bases, SB-1 and SB-2.

8-((1-benzyl-1H-1,2,3-triazol-4-yl)methoxy)quinoline-2-carbaldehyde 2 (170 mg, 0.5 mmol) and aryl amine
(0.5 mmol) were dissolved in 5 mL ethanol. Reaction mixture was mixed at room temperature overnight. Solid

was filtered and dried.
(E)-N-((8-((1-benzyl-1H-1,2,3-triazol-4-yl)methoxy)quinolin-2-yl)methylene)anthracen-1-amine, SB-1.

Yellow solid. *H NMR (CDCls, 400 MHz): § 9.00 (s, 1H), 8.95 (s, 1H), 8.67 (d, J=8.5 Hz, 1H), 8.46 (s, 1H),
8.32 (d, J=8.5 Hz, 1H), 8.08-8.02 (m, 2H), 7.95 (d, J=8.5 Hz, 1H), 7.69 (s, 1H), 7.56-7.46 (m, 5H), 7.38 (dd,
J=6.7 ve 2.1 Hz, 1H), 7.33-7.22 (m, 5H), 7.16 (d, J=7.0 Hz, 1H), 5.60 (s, 2H), 5.50 (s, 2H); *3C NMR (CDClI;,
100 MHz): § 161.2, 154.3, 154.0, 148.4, 144.5, 136.7, 134.3, 132.1, 132.0, 131.6, 130.2, 129.1, 128.8, 128.7,
128.2, 128.1, 128.0, 127.7, 127.1, 126.1, 125.7, 125.4, 125.4, 123.1, 122.8, 120.4, 119.5, 111.6, 111.0, 63.6,
54.3.
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(E)-N-((8-((1-benzyl-1H-1,2,3-triazol-4-yl)methoxy)quinolin-2-yl)methylene)pyren-1-amine, SB-2.

Yellow solid. *H NMR (CDCls, 400 MHz): §9.11 (s, 1H), 8.79 (d, J=9.2 Hz, 1H), 8.67 (d, J=9.5 Hz, 1H), 8.27
(d, J=8.5 Hz, 1H), 8.21-8.17 (m, 3H), 8.14 (d, J=9.2 Hz, 1H), 8.08-7.99 (m, 3H), 7.90 (d, J=8.2 Hz, 1H), 7.70
(s, 1H), 7.53-7.46 (m, 2H), 7.38-7.22 (m, 6H), 5.61 (s, 2H), 5.49 (s, 2H); 3C NMR (CDCls, 100 MHz): § 161.2,
154.2, 154.2, 144.5, 144.1, 140.2, 136.6, 134.3, 131.5, 131.4, 130.4, 130.2, 129.1, 128.8, 128.1, 128.1, 127.4,
127.3,127.2, 126.2, 126.1, 125.6, 125.3, 125.2, 124.8, 123.2, 123.1, 120.4, 119.3, 115.3, 111.0, 63.5, 54.3.

Computational Method

The three-dimensional ground state (So) geometry of the compound was geometry optimized using Density
Functional Theory (DFT) by using the Gaussian 16W package program and the hybrid functional B3LYP. The
B3LYP is composed of Becke's three parameter exchange functional (B3) and the nonlocal correlation
functional by Lee, Yang, and Parr (LYP). The basis set used for all atoms was 6-31++G(d,p) in both DFT and
time-dependent density functional theory (TD-DFT) method. We have applied default G16 grid for

computations.

For the novel compound, vibrational analyses were carried out using the same basis set employed in the
corresponding geometry optimizations. The frequency analysis of none of the compounds yielded any imaginary
frequencies, indicating that the structure of each molecule corresponds to at least a local minimum on the
potential energy surface. The normal mode analysis was performed for 3N-6 vibrational degrees of freedom, N

being the number of atoms in the molecule.

The low-lying triplet (T) and singlet excited states (S) of the compounds were relaxed to obtain their minimum
energy geometries using the TD-DFT as implemented in Gaussian 16W package program. The vertical
excitation energies and oscillator strengths were obtained for the lowest triplet and singlet transitions at the
optimized ground state equilibrium geometries by using TD-DFT at the same hybrid functional and basis set.
Optimized ground state structures were utilized to obtain the electronic absorption spectra, including maximum

absorption wavelengths, oscillator strengths, and main configuration assignment by using TD-DFT.
2.2. Experimental Results

The key substrate 8-(prop-2-yn-1-yloxy)quinoline-2-carbaldehyde 1 was synthesized by the addition of
propargyl bromide to commercially available 8-hydroxyquinoline-2-carbaldehyde by O-propargylation method
(Scheme 1)

Terminal acetylene unit on 8-(prop-2-yn-1-yloxy)quinoline-2-carbaldehyde 1 make it a valuable candidate for

one-pot synthesis of the target triazole structure 2. Aliphatic and aromatic azides from corresponding halides

www.isarconference.org 3. INTERNATIONAL SCIENCES AND INNOVATION CONGRESS 21-22/11/2021
~-106--



http://www.isarconference.org/
https://www.isarconference.org/

CEAND
O D,

~,
W
\
3

A/
o 3 '
&N

o
-,
9
< =
5

STIONA

Eh

o

can easily be generated as intermediates in one-pot synthesis method and converted to desired triazole
derivatives without isolation. The operational simplicity of this method makes it attractive for wide variety of
applications. Initially, 8-(prop-2-yn-1-yloxy)quinoline-2-carbaldehyde was employed in one-pot, two-step
procedure by reacting with sodium azide and benzyl bromide (Scheme 1).

A (a) N (b) A (©) A
= — — =
N° "CHO N® "CHO N™ "CHO N |
N
OH 0] 0 0 ‘R
I 7N 7N
N—-N

N—N R: ant SB-1
pyr SB-2

(a) Propargyl bromide, K,CO3 THF; (b) benzyl bromide, NaN3;, one-pot click reaction; (c) aryl amine, EtOH.

Scheme 1. Synthesis of Schiff-base derivatives

The Schiff bases SB-1 and SB-2 were prepared by the condensation reaction of triazole-substituted

hydroxyquinoline-2-carbaldehyde with the corresponding amino anthracene and amino pyrene as illustrated in
Figure 1 below.

SB-1 SB-2

Figure 1. Synthesized Schiff bases
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Figure 2. Geometry optimized structures of Schiff bases

The geometry optimized structures of the anthracene and pyrene Schiff base compounds have been obtained by
the application of B3LYP/6-31++G(d,p) method. The front and side view of the geometries are given in Figure
2. Although triazole units are located towards outside the coordination center, there are still a few heteroatoms
to form successful complexes with metals. The results of the TDDFT studies can be seen in Figure 3. For
anthracene derivative (SB-1), non-metal structure possessed three bands at 260 nm, 390 nm and 520 nm whereas
Zn?* metal complex had only two strong bands at 380 nm and 580 nm. The band at 260 nm had disappeared.
For the pyrene derivative (SB-2) (Figure 4) no peak lose is observed but peaks at 210, 290, 310 and 470 nm
shifted to red in Zn?" complex.
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Figure 4. Geometry optimized structures and corresponding UV-Vis spectra of SB-2.

3. CONCLUSION

In conclusion, propargyl unit was attached to quinoline-aldehyde by O-propargylation and alkyne derivative
was obtained. Then, triazole-substituted quinoline-aldehyde 2 was synthesized with high yield by one-pot
method. Target fluorescent Schiff-bases were isolated from the reaction of aldehyde group on quinolinealdehyde

ring with amino anthracene and amino pyrene successfully.

Theoretical calculation on the coordination ability of the compounds showed that the UV-Vis spectra of the
compounds indicate high sensitivity to Zn?" coordination. TDDFT computations of the metal coordinated Schiff
bases yielded red-shifted bands.
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ABSTRACT

Fluorescent sensor is one of the most important chemical sensors and is a powerful tool for imaging target
molecules and ions in the living organism. Because it has high sensitivity and simultaneous imaging. 8-
Hydroxyquinoline is one of the widely used chelating moieties for metal ion coordination, and quite a number
of chemically modified 8-hydroxyquinoline derivatives have been used as metal binding probes. Triazole
substituted 8-HQ could furnish an extra binding site, and might inhibit the possible excited-state intramolecular

proton transfer (ESIPT) event.

In this work, fluorescence chemosensor was designed based on ionophore-bridge-fluorophore approach. In the
structure of the designed chemosensor, anthracene unit was used as fluorophore. The receptoric hydroxy
quinoline group to interact with the metal ion were incorporated into the structure by the triazole bridge which
has high coordination properties. Detection of a specific type of a metal is very important in terms of biouse of
the related compound. In addition to the synthetic approach, the metal coordination properties of the novel
chemosensor was investigated theoretically at the level of Density Functional theory with the application of

B3LYP/6-31++G(d,p), which is a combination of hibrit exchange function and basis set.
Keywords: Anthracene, Triazole, Quinoline, Structural And Electronic Properties
1. INTRODUCTION

In recent years, more and more attentions have been drawn to devise ingenious fluorescent sensors capable of
selective recognition and effectively detecting the presence of alkali, alkaline earth and transition metal ions
because of their importance in biological systems as well as to environmental concerned [1,2]. However, among
different chemosensors, fluorescence-based ones present many advantages as fluorescence measurements are
usually very sensitive, low cost, easily performed and versatile, offering subnanometer spatial resolution with

submicron visualization and submillisecond temporal resolution [3,4].

8-Hydroxyquinoline is one of the widely used chelating moieties for metal ion coordination, and quite a number
of chemically modified 8-hydroxyquinoline derivatives have been used as metal binding probes [5-9]. 8-HQ
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was introduced into fluorescent probes acting as a metal ion chelating agent for metal ions detection. Triazole
substituted 8-HQ could furnish an extra binding site, and might inhibit the possible excited-state intramolecular

proton transfer (ESIPT) event.

The chemistry of 1,2,3-triazole derivatives has gained interest over the past few years due to their wide range
of applications in chemical, biological, medicinal, and materials science. The Huisgen 1,3-dipolar cycloaddition
of azides and alkynes is the most efficient pathway for the synthesis of substituted 1,2,3-triazoles as
chemotherapeutic agents [10-11], synthetic intermediates for bioactive compounds, agrochemicals, optical
brighteners, photostabilizers, anticorrosive agents, and metal chelators [12-14]. The extraordinary stability
toward metabolic transformations and aromatic nature of the triazole ring along with its high dipole moment

and H-bonding capability, makes it an important functionality as a connecting group [15-18].

In the present study, the synthetic typical motif consist of a core fluorescent signaling unit of anthracene, which
is well connected with oxyquinoline through triazole bridge, to generate a suitable ionophore site that has great

affinity to coordinate with a metal ion.
2. RESULTS AND DISCUSSION
2.1. Experimental

General

All experiments were carried out in pre-dried glassware an inert atmosphere of argon. All the chemicals used in
the biologic assay studies were purchased from Sigma (Sigma-Aldrich GmbH, Sternheim, Germany). *H NMR
and 3C NMR spectra were recorded in CDCls on a Agilent NMR spectrometer (400 MHz). H (400 MHz) and
13C NMR (100 MHz) were recorded in CDCl3 and the chemical shifts are expressed in ppm relative to CDCls
(8 7.26 and 77.0 for H and *C NMR, respectively) as the internal standard.

Flash column chromatography was performed by using thick-walled glass columns and silica gel (60-mesh;
Merck). The reactions were monitored by thin-layer chromatography (TLC) using Merck 0.2-mm silica gel 60
F254 analytical aluminium plates, visualized by UV light.

Synthesis of Fluorescent Sensor
8-(prop-2-ynyloxy)quinoline-2-carbaldehyde, 2.

8-hydroxyquinoline-2-carbaldehyde 1 (1.0 g, 5.7 mmol) was dissolved in 30 mL THF. K>CO3z (2.0 g, 15 mmol)
was added and the mixture was refluxed for 30 min. Then, propargyl bromide (1 mL, 6.8 mmol) was added

slowly. Reaction mixture was refluxed overnight. After TLC control, reaction mixture was cooled and filtered.
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Solvent was evaporated under vacuum and crude product was purified by flash column chromatography
(EtOAC: Hexane 1:4).

White solid. (1.03 g, 86% yield): H NMR (CDCls, 400 MHz): § 10.28 (s, 1H), 8.27 (dd, J=0.7 and 8.5 Hz, 1H),
8.04 (d, J=8.5 Hz, 1H), 7.63-7.59 (m, 1H), 7.50 (dd, J=1.2 and 8.3 Hz, 1H), 7.34 (dd, J=1.2 and 7.8 Hz, 1H),
5.08 (d, J=2.4 Hz, 2H), 2.57 (t, J=2.4 Hz, 1H); 3C NMR (CDCls, 100 MHz): § 193.6, 153.7, 151.6, 140.0,
137.3, 131.4, 129.4, 120.6, 117.9, 111.0, 77.8, 76.6, 56.9.

(8-(prop-2-yn-1-yloxy)quinolin-2-yl)methanol, 3.

8-(prop-2-ynyloxy)quinoline-2-carbaldehyde 2 was dissolved in 10 mL methanol. NaBH4 was added to reaction
mixture and stirred at room temperature. After the reaction completed, 1 mL of water was added and extracted
with EtOAc. Solvent was evaporated under vacuum and crude product was purified by flash column
chromatography (EtOAc: Hexane 1:4).

Pale yellow solid. (1.81 g, 85% yield); *H NMR (CDCls, 400 MHz): § 8.11 (d, J=8.5 Hz, 1H), 7.46 (d, J=1.2
Hz, 1H), 7.44 (s, 1H), 7.38 (d, J=8.5 Hz, 1H), 7.28-7.26 (m, 1H), 4.99 (d, J=2.4 Hz, 2H), 4.94 (s, 2H), 2.54
(t, J=2.4 Hz, 1H); 3C NMR (CDCls, 100 MHz): 5 158.6, 152.7, 138.9, 136.9, 128.8, 126.2, 120.8, 119.1, 111.5,
78.4,76.1, 64.8, 57.0.

9-(azidomethyl)anthracene, 4.

9-(Chloromethyl)anthracene (227 mg, 1 mmol) ve NaN3z (130 mg, 2 mmol) were dissolved in 20 mL CH3CN
and refluxed overnight at 85 °C. After all starting compounds were consumed, reaction mixture was filtered and
solvent was evaporated under vacuum. Crude product was purified by flash column chromatography by
EtOAc:Hexane mixture (1:15).

Yellow solid. (228 mg, 98% vield); 'H NMR (CDCls, 400 MHz): § 8.51 (s, 1H), 8.32-8.28 (m, 2H), 8.07-8.06
(m, 1H), 8.05-8.04 (m, 1H), 7.62-7.58 (m, 2H), 7.54-7.50 (m, 2H), 5.33 (s, 2H); *C NMR (CDCls, 100 MHz):
§131.4, 130.7, 129.3, 129.0, 126.8, 125.8, 125.2, 123.5, 46.3.

8-((1-(anthracen-9-ylmethyl)-1H-1,2,3-triazol-4-yl)methoxy)quinoline-2carbaldehyde, 5.

(8-(prop-2-yn-1-yloxy)quinolin-2-yl)methanol, 3 (213 mg, 1 mmol) and 9-(azidomethyl)anthracene, 4 (233 mg,
1 mmol) were dissolved in 5 mL THF:H20 (4:1). CuSO4.5H20 (25 mg, 0.1 mmol) and sodium ascorbate (40
mg, 0.2 mmol) were added and reaction mixture was mixed overnight at room temperature. After the reaction
was complete, water was added and extracted with EtOAc. Product was purified by flash column

chromatography by EtOAc:Hexane (2:1) .
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Yellow solid. (300 mg, 67% yield); *H NMR (CDCls/DMSO, 400 MHz): & 8.54 (s, 1H), 8.41 (d, J=8.9 Hz,
2H), 8.07 (d, J=8.5 Hz, 1H), 8.02 (d, J=8.4 Hz, 2H), 7.68 (s, 1H), 7.56-7.52 (m, 3H), 7.48-7.44 (m, 2H), 7.33-
7.25 (m, 2H), 7.16-7.14 (m, 1H), 6.53 (s, 2H), 6.21 (s, 2H), 4.62 (s, 2H); 3C NMR (DMSO, 100 MHz): &
160.9, 153.5, 143.4, 138.9, 136.6, 131.4, 130.7, 129.6, 129.4, 128.5, 127.5, 126.1, 125.5, 124.8, 123.8, 123.6,
120.4, 119.6, 111.1, 65.3, 62.8, 46.1.

Computational Method

The three-dimensional ground state (So) geometry of the compound was geometry optimized using Density
Functional Theory (DFT) by using the Gaussian 09W package program and the hybrid functional B3LYP. The
B3LYP is composed of Becke's three parameter exchange functional (B3) and the nonlocal correlation
functional by Lee, Yang, and Parr (LYP). The basis set used for all atoms was 6-31++G(d,p) in both DFT and
time-dependent density functional theory (TD-DFT) method. We have applied default G09 grid for

computations.

For the nonel compound, vibrational analyses were carried out using the same basis set employed in the
corresponding geometry optimizations. The frequency analysis of none of the compounds yielded any imaginary
frequencies, indicating that the structure of each molecule corresponds to at least a local minimum on the
potential energy surface. The normal mode analysis was performed for 3N-6 vibrational degrees of freedom, N

being the number of atoms in the molecule.

The low-lying triplet (T) and singlet excited states (S) of the compounds were relaxed to obtain their minimum
energy geometries using the TD-DFT as implemented in GO9 package program. The vertical excitation energies
and oscillator strengths were obtained for the lowest triplet and singlet transitions at the optimized ground state
equilibrium geometries by using TD-DFT at the same hybrid functional and basis set [22]. Optimized ground
state structures were utilized to obtain the electronic absorption spectra, including maximum absorption

wavelengths, oscillator strengths, and main configuration assignment by using TD-DFT.
2.2. Experimental Results

The present molecular probe containing quinoline and anthracene fluorophores has been synthesized. The
synthetic route adopted for preparation of 5 is shown in Scheme 1. Click chemistry, serving as a linking strategy
for the 1, 3 dipolar cycloaddition of alkyne and azide by generating 1, 2, 3-triazoles, has been exploited in the
wide variety of areas including bio conjugation, drug design and material chemistry. Meanwhile, the 1,2,3-
triazole linker could be exploited for the binding of cations which might be useful in the recognition of metal
ions. Based on this statement, the probe 5 was designed (Scheme 1). This could be easily synthesized using the
anthracene azide 4 and alkyne of 8-oxyquinoline, 2 in the presence of CuSOs as a catalyst.
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Scheme 1. (a)Propargyl bromide, KoCO3z, THF; (b) NaBH4, MeOH; (c) NaN3, THF; (d) CuSOs, sodium

ascorbate.

2.3. Computational Results

First of all, geometry optimization of the quinoline based antracene derivative and its complex with Zn?* have
been performed to obtain the ground state structure. The structures after geometry optimization can be seen in
Figure 1. As can be observed the triazole moiety is directed out of the coordination center which was unfortunate
for us since the triazole nitrogen units had been thought to be a very well coordination part of this potential
chemosensor. However, hydroxyl groups formed a very nice coordination with the metal. The UV-VIS spectra
of the compounds have been obtained by the same method of computation. The non-metal triazole compound
has got two major peaks at around 200-250 nm and a non-intense peak at 390 nm. Zn complex possesses a new

band at around 720 nm which is the intensified band of the parent structure that shifted red.

XL

Figure 1. Geometry optimized structures and corresponding UV-VIS spectra of the compound 5
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Figure 2. 3D electrostatic potential maps for triazole compound 5

When the electrostatic potential maps of the structures are examined, it is seen that the region where
coordination is expected is rich in electrons. Therefore, cationic structures have a high potential to approach this
region and form a coordination complex. However, the nitrogens of the triazole ring also carry a significant
negative charge. It is important how this will affect the interaction of cations and anthracene-triazole-quinoline
structures. As can be seen from Figure 2, upon coordination of the metal the electron distribution throughout

the system has completely changed due to electron donation from the main structure to the central metal cation.
3. CONCLUSION

In conclusion, propargyl unit was attached to 8-OH of quinoline by O-propargylation and alkyne derivative was
obtained. Then, aldehyde group on quinoline ring was reduced to alcohol unit. In the last step, anthracene azide
was coupled with this quinoline-alkyne derivative in the presence of Cu(l) catalyst by forming triazole bridge
and a novel fluorescent sensor was isolated in good yield. Theoretical calculation on the coordination ability of
this quinoline derivative showed that the UV-Vis spectrum of the compound changed upon metal coordination.

TDDFT computations of the metal coordinated compound yielded red-shifted bands.
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ABSTRACT

Graphene has become the most popular material in recent years due to its high mechanical and thermal strength,
large surface area, lightness and many other unique properties. It is used in various application areas such as
drug release, sensors, photocatalytic removal. In addition, graphene and its modified composites are used in
many biomedical applications such as drug release, bioimaging, anticancer agent, biosensor development,
photothermal therapy, tissue engineering and photocatalytic activity. For this reason, there is an increasing trend
for the supply of materials with low toxicity and antibacterial properties. In this study, the antibacterial activity
of reduced graphene oxide (RGO)/clay composite, in which graphene, reduced graphene oxide and sodium
bentonite (NaB) was modified, was analyzed in different yeasts and bacteria. The antibacterial analysis of the
samples were made according to the Minimum Inhibition Broth method. Staphylococcus aureus (ATTC 29213),
Pseudomonas aeruginosa (ATCC 27853), Escherichia coli (ATCC 25922) and Bacillus cereus (ATCC 11778)
bacterias and Candida albicans (ATCC 10231), Candida tropicalis (DSM 11953) yeasts were used during the
analysis. The antibacterial properties of the samples were determined according to the minimum inhibition

concentration (MIC).
Keywords: Graphene, clay, antibacterial activity, Escherichia coli, RGO
INTRODUCTION

Graphene, which is a two-dimensional and crystalline material, has properties such as very good strength,
elasticity, thermal and electric conductivity (Zhong et al., 2017). Various methods such as micromechanical
method, chemical vapor method, epitaxis growth are used for graphene synthesis (Kavinkumar et al., 2017).
Reduced GO synthesized by reduction of graphene oxide is a cheap technique to obtain graphene (Gupta et al.,
2017). Graphene-based materials are attracting attention among nanomaterials due to their many unique
properties. Graphene oxide and reduced graphene oxide have been reported to have antibacterial properties
against many bacteria (Guo et al., 2017). Graphene is used in various biomedical applications such as
bioimaging, drug release, antibacterial agent, biomolecule detection (Kavinkumar et al., 2017). In addition, it is

used as a drug carrier especially in cancer treatment due to its biocompatibility, large surface area and
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physicochemical properties (Huang et al., 2018).

In this study, antibacterial activity of RGO/NaB and RGO/NaB/PEG composites was investigated according to
microdilution broth method. The effect of adding sodium bentonite and PEG to RGO on antibacterial activity

was investigated.
MATERIALS AND METHOD
Antibacterial Activity

The GO used in the study was characterized in our previous published study (Kiitiik et al. 2019). Microdilution
Broth method against microorganisms was used to determine the minimum inhibition concentration (MIC) of
GO, NaB, RGO/NaB and RGO/NaB/PEG samples [Eloff, 1998]. Staphylococcus aureus (ATCC 29213),
Pseudomonas aeruginosa (ATCC 27853), Escherichia coli (ATCC 25922), Bacillus cereus (ATCC11778),
Candida albicans (ATCC 10231) and Candida tropicalis (DSM11953) microorganisms were used in the study.
The chemicals could not be dissolved in the distilled water solvent in the ultrasonic water bath. Ethanol was
added to dissolve it, in this case the dissolution process is achieved, but since ethyl alcohol is already cytotoxic
on microorganisms, the effect of chemicals dissolved in ethyl alcohol-water solvent on microorganisms could
not be investigated. Therefore, stock solutions were prepared by dissolving the chemicals in 20% dimethyl
sulfoxide (DMSO). (DMSO is a frequently preferred substance since it has no effect on microorganisms) Stock
solutions were prepared at a concentration of 100 mg/ml. PEG used in the preparation of chemicals is not
cytotoxic on microorganisms. For control purposes, PEG was also applied on microorganisms. Since PEG is in
liquid form, serial dilutions of 1/5, 1/10, 1/20 etc... were applied to the wells. Mueller Hinton Broth (Accumix®
AM1072) for bacteria, Saboraud Dextrose Broth (Himedia ME033) media for Candida albicans and Candida
tropicalis were used. 90 ul of medium was added to the wells in the first row of the microtiter plates and 50 pl
of medium was added to the other wells. 11th the wells in the row were used as sterility control and 100 pl of
medium was added (CLSI, 2012; CLSI, 2002). Wells in the 12th row were used as growth control. 10 pl of
extract was added to the first row of wells and serial dilution was made. A suspension of McFarland 0.5 turbidity
was prepared from microorganisms grown on blood agar medium, by extracting loops. 50 pul of microorganism
suspension was added to each well at 5 x10° CFU/mL for bacteria and 0.5-2.5 x10° CFU/mL for Candida
albicans. Plates with bacteria added were incubated at 37 °C, plates with Candida albicans added at 35 °C for
16-24 hours. Here, the first wells with reduced bacterial colony appearance were considered as the MIC value.

The test was repeated 3 times and the same results were obtained.
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RESULTS AND DISCUSSION

Substances are reported as significant when their antimicrobial activity values are 0.1 mg/ml or less, moderately
effective in the range of 0.1 <MIC < 0.625 mg/ml, and weakly effective when the MIC value is more than 0.625
mg/ml (Awouafack et al., 2013; Kuete, 2010). The antimicrobial activity values of the analyzed chemicals were
found to be 2.5 mg/ml for RGO/NaB composite and 5 mg/ml for RGO/NaB/PEG composite on only E. coli
bacteria. This may be due to the fact that E. coli, as a gram-negative bacterium, have a thin cell wall (Pourbeyram
et al., 2017). It is seen in Table 1 that the antimicrobial activities of other materials on microorganisms are >5
mg/ml. Researchers reported that GO has the strongest antibacterial activity among nanomaterials containing
graphite, GO and RGO, and both GO and RGO can be a potential antibacterial agent. The physical and chemical
interaction between the cells of microorganisms and GO is the main reason why GO is antibacterial (Nanda et
al., 2016). However, this situation is variable depending on the particle size, surface area, oxygen-containing
groups and number of layers (Gurunathan & Kim, 2016). It is seen that all the materials used and prepared in
this study (Table 1) have weak antimicrobial effects on 6 different microorganisms. However, its antimicrobial
effect on different microorganisms has not been studied yet and it is planned to examine the antimicrobial

properties of different materials and microorganisms for future research.

Table 1. Antibacterial activity of RGO/NaB, RGO/NaB/PEG, GO and NaB, PEG 400 samples against E.coli, S. Aureus, P.

Aeruginosa, B. Cereus, C. Albicans, C.tropicalis microorganisms

E.coli S.aureus | P.aeruginosa | B.cereus C.albicans C.tropicalis
Sample name Stock ATCC ATCC ATCC 27853 | ATCC11778 | ATCC10231 | DSM11953
Concentration | 25922 29213
RGO/NaB 100  mg/ml | 25 mg/ml | >5 >5 mg/ml >5 mg/ml >5 mg/ml >5 mg/ml
DMSO) mg/ml
RGO/NaB/PEG {100  mg/ml | 5 mg/ml >5 >5 mg/ml >5 mg/ml >5 mg/ml >5 mg/ml
DMSO) mg/ml
GO 100 mg/ml | >5mg/ml | >5 >5 mg/ml >5 mg/ml >5 mg/ml >5 mg/ml
DMSO) mg/ml
(PEG 400) Pure >1/5 >1/10 >1/20 >1/40 >1/80 >1/160

CONCLUSION

Graphene modified materials are frequently used in the biomedical field. Therefore, its antibacterial properties
are important. In this study, antibacterial properties of RGO-based composites were found to be weak. This
value was determined as 2.5 mg/ml against Escheria coli for the RGO/NaB composite. The antibacterial

properties of GO improved with the addition of PEG and NaB after reduction.
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EFFECT OF OXIDATION ON METHYLENE BLUE PHOTOLYSIS
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Abstract

In recent years, paint, pharmaceutical, toxic and carcinogenic by-product chemicals have polluted the nature.
Removal of dyes in wastewater resulting from industrial applications is important in terms of preventing
environmental pollution and harm to human health. Some of dyes as cationic and anionic such as methylene
blue (MB), methyl orange (MO), malachite green (MG) and rhodamine B lead to environmental pollution owing
to the existence in polluted water. Photodegradation technique for dye removal from wastewater has been
applied in the presence of various photocatalysts. Among these materials, inorganic materials such as bentonite,
kaolin or zeolite, graphene and its derivatives, metal and metal oxide nanoparticles and composite materials
modified with various polymers can be listed. Methylene blue (MB) is an organic and cationic dye and is an
industrial waste harmful to human health and nature. Methylene blue has been decomposed under UV light by
photolysis and achieved removal from waste water. In this study, photolysis of MB under 366 nm UV lamp in
the presence of H>O> with time was investigated. The photolysis process was studied in MB-contaminated

water for 180 min and analyzed at 664 nm in UV/vis spectroscopy.
Keywords: Methylene blue, degradation, photolysis, oxidation
INTRODUCTION

Today, environmental pollution is the biggest and most serious problem in the world with its harmful
consequences (Natarajan et al., 2018). Water pollution occurs with organic compounds (dyes) and inorganic
elements (metals) (Nabi et al., 2020). Dye waste is a negative result of the developing industry. Cause serious
harm to human health and aquatic life (Soto-Robles et al., 2021). Their structure is quite stable and they are
difficult to decompose in nature. In addition, many have carcinogenic effects (Chahar et al., 2021). Various
techniques such as advanced oxidation, ozonation, adsorption, sedimentation and filtration are used to remove
waste (Abdelrahman et al., 2019). Photodegradation technique is the best way to remove organic compounds
from water(Nabi et al., 2020). Advanced oxidation techniques are frequently used in wastewater treatment. The
hydroxyl games formed increase the degree of oxidation and ensure the degradation of organic impurities (Soto-
Robles et al., 2021). Methylene blue (C16H18CIN3S.3H20) (3,7-bis(dimethylamino)-phenazothionium chloride)
is a dark blue dye (Bagdat Yasar & Ozcan, 2004). Methylene blue is used for dyeing in the cotton and leather

industry and in the pharmaceutical field. It causes serious harm to human health (Acedo-Mendoza, 2020; Jawad
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et al., 2020). In this study, the removal of methylene blue dye from aqueous media by photolysis technique and

the effect of hydrogen peroxide on the process were investigated.
EXPERIMENTAL
Materials

The methylene blue used in the study was purchased from Isolab. Hydrogen peroxide (H202) was purchased

from Tekkim. The molecular structure of methylene blue is given in Figure 1.

N

H3C. + Cl
Y S )

CH; ClI~ CHj

Fig.1 Molecule formula of methylene blue

Photocatalytic degradation

To start the photolysis process, first, 2 mL of H>O> was added to a 200 ml MB solution at a concentration of 10
ppm and mixed. The UV lights were then turned on and the solution was irradiated with UV light for 180
minutes during which time a 4 mL sample was taken every 30 min. Photolysis studies were performed using a
366 nm UV lamp (Merck). The absorption intensity was measured with a UV/vis Lamp 2600 spectrophotometer
to determine the MB concentration. The wavelength at which methylene blue gives maximum absorbance is

664 nm. Percent degradation was calculated according to Equation 1.
Degradation (%)=(Co-C)/Co x 100 1)

Co is the initial dye concentration (t = 0) and C is the dye concentration after irradiation for the selected time
point.

RESULTS AND DISCUSSION

The calibration chart in Figure 2 was used to calculate the removal amount of methylene blue in the photolysis
process and the concentration amounts were calculated. For this purpose, the dye was prepared at various

concentrations in the range of 2-12 mg/L and absorbance values were determined at 664 nm.
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Fig 2. Calibration graph of methylene blue

In Figure 3, UV/vis spectra of methylene blue for 180 minutes are given. It is seen that the characteristic peak
of the dye at 664 nm gradually decreases over time. Photolysis is slow as there is no catalyst in the process.

After 180 min, 20% of the methylene blue was removed from the aqueous solution.

1.8
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1.4 ——60min
1.2 .
1 90min
= 1
-g ——120min
508
W
= 0.6 ~——150min
0.4 180min
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Fig.3 UV-vis spectrum showing degradation of MB solution under UV light irradiation
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Fig.4 Dye removal results

To measure the effect of the presence of hydrogen peroxide on photolysis, experiments were performed without
hydrogen peroxide under the same experimental conditions. It was determined that the dye removal was 1% at
the end of 180 min. In the presence of hydrogen peroxide, 20% was achieved in dye removal. This result shows
that in the photolysis of methylene blue, which is a cationic dye, hydroxyl ions from hydrogen peroxide interact

with the dye electrostatically and have a positive effect on dye degradation.

CONCLUSION

Removal of waste in water has become one of the most studied subjects of scientists in recent years. As in this
study, photolysis and photodegradation are the most popular methods used. As a result of the study, it is seen
that hydrogen peroxide positively affects the photolysis process and affects dye removal. It is seen that hydrogen
peroxide positively affects the photolysis process and affects dye removal. This may indicate to the catalyst that

its use is not necessary. As the photolysis time increases, dye removal also increases.
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OZET

Korozyon 6zellikle metal endiistrisinin en 6nemli sorunlarindan birisidir. Korozyon sebebiyle metal yiizeyi
deforme olur ve boylece metalik 6zellikler git gide kaybolur. Metal yiizeyini korozyona kars1 6nlemeye yonelik
kullanilan yontemlerden biri uygun inhibitdr kullanimidir. Asidik ortamda hizli bir sekilde meydana gelen metal
korozyonuna kars1 miicadelede kullanilan etkin inhibitrlerden biri de katyonik ylizey aktif maddelerdir. Bu
diistinceden yola ¢ikarak, 1.0 M HCI ¢6zeltisi ortaminda meydana gelen metal korozyonunu énlemek amaciyla
yapisinda ii¢ pozitif yiiklii azot atomu igeren, farkli karbon zincir uzunluklu iki adet tri-katyonik yiizey aktif
madde sentezlenmistir. Yapilart NMR spektroskopisi yontemi (*H-NMR ve ¥C-NMR) ile aydinlatildiktan
sonra bu bilesiklerin asidik korozif ortamda korozyon inhibisyon etkinlikleri kiitle kaybi ydntemiyle
incelenmistir. Bunun i¢in degisik konsantrasyonlarda inhibitor iceren 1.0 M HCI ¢ozeltileri hazirlanmis ve bu
cozeltilere metal kuponlar oda sicakliginda 24 saat siire ile daldirilarak inhibitor konsantrasyonunun korozyonu
onlemedeki etkisi arastirilmistir. Kiitle kayb1 yontemiyle yapilan korozyon testleri sonucunda, sentezlenen tri-
katyonik yiizey aktif maddelerin diisiik karbon ¢eliginin asidik ortamdaki korozyonuna karsi etkin olduklari
tespit edilmistir. Her iki bilesigin farkli konsantrasyonlarinda gergeklesen testlerde hem yiiksek (> % 92) hem
de birbirine ¢ok yakin korozyon inhibisyon etkinligi sonuclar1 elde edilmistir. Her iki bilesigin inhibisyon
etkinligi sonuglar1 birbirine yakin olmasina ragmen, daha uzun karbon zincirli ytlizey aktif maddenin kisa zincirli
olana gore daha iyi koruma gosterdigi belirlenmistir. Inhibitor etkinligi sonuglar1 geregi, asidik ortamda metal
ylizeyini korozyona kars1 korudugunu desteklemek adina taramali elektron mikroskobu (SEM) ile metal yiizeyi

goriintiileri alinmistir.

Anahtar Kelimeler: Sentez, Tri-Katyonik Yiizey Aktif Madde, Korozyon Inhibitérii, Asidik Ortam, SEM
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SYNTHESIS OF NEW TRI-CATIONIC SURFACTANTS AND ACTING AS CORROSION
INHIBITOR IN ACIDIC ENVIRONMENT

ABSTRACT

Corrosion is one of the most important problems of the metal industry. Due to corrosion, the metal surface is
deformed and thus the metallic properties are gradually lost. One of the methods used to prevent the metal
surface against corrosion is the use of an appropriate inhibitor. One of the effective inhibitors used in the fight
against metal corrosion that occurs rapidly in an acidic environment is cationic surfactants. Based on this idea,
two tri-cationic surfactants with different carbon chain lengths, containing three positively charged nitrogen
atoms, were synthesized in order to prevent metal corrosion occurring in the 1.0 M HCI solution environment.
After their structures were elucidated by NMR spectroscopy method (*H-NMR and 2*C-NMR), the corrosion
inhibition activities of these compounds in acidic corrosive medium were investigated by weight loss method.
For this purpose, 1.0 M HCI solutions containing different concentrations of inhibitor were prepared and metal
coupons were immersed in these solutions at room temperature for 24 hours to investigate the effect of inhibitor
concentration on corrosion prevention. As a result of the corrosion tests performed by the weight loss method,
it was determined that the synthesized tri-cationic surfactants were effective against the corrosion of low carbon
steel in acidic environment. In the tests performed at different concentrations of both compounds, both high (>
92%) and very close corrosion inhibition efficiency results were obtained. Although the inhibition efficiency
results of both compounds were close to each other, it was determined that the longer carbon chain surfactant
showed better protection than the short chain one. According to the results of inhibitor activity, metal surface
images were taken with scanning electron microscope (SEM) to support that it protects the metal surface against

corrosion in acidic environment.

Keywords: Synthesis, Tri-cationic surfactant, Corrosion Inhibitor, Acidic Environment, SEM
1. GIRIS

Teknolojinin gelisimimi ile beraber metal ve alagimlarinin kullanimi her alanda artis gostermistir. Bu artis,
Ozellikle metal endiistrisi i¢in Onemli bir sorun olan korozyon olayii meydana getirmekte ve bu olumsuz soruna
karst Onlem alinmasini gerektirmektedir. Ciinkii korozyon sayesinde metaller, bulunduklar1 ortamda
elektrokimyasal ya da kimyasal reaksiyonlara girerek metalik 6zelliklerini kaybetmektedir (Bereket ve Gerengi,
2006). Metalin ortam ile elektrokimyasal reaksiyonuna ornek olarak, ¢eligin ana bileseni olan demirin, cesitli
tiirler olusturmak iizere su, oksijen ve hidrojen iyonlar ile etkilesimi verilebilir. Ozellikle, asit ¢ozeltisinden
gelen hidrojen iyonlarinin, demir metali korozyonuna sebebiyet veren zararli bir etken olmaktadir (Zhu, Free,

Woollam ve Durnie, 2017). Ancak endiistride, metal yiizeylerdeki pasin ve yabanci maddelerin temizlenmesi
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icin asitle temizleme siklikla kullaniimaktadir. Bu amag igin de en ¢ok HCl ve H2SOs ¢ozeltileri
kullanilmaktadir (Bereket ve Pinarbasi, 2008). Asitle yapilan bu yikama sonucunda ilgili metal yiizeyinde metal

korozyonu olay1 meydana gelmektedir.

Korozyona karsi miicadelede, bir¢ok yontem bilinmektedir. Bunlarin igerisinde en énemli olanlarindan biri,
ozellikle asidik korozif ortamda, inhibitor kullanmaktir. Korozyon inhibitérii, ortama disiik konsantrasyonlarda
eklendiginde korozyon hizin1 6nemli 6lgiide azaltan maddedir. Metal yiizeyine tutunarak koruyucu bir film

tabakasi olusturan bu maddeler korozif ¢ozelti ortaminda yeterince iyi ¢dziinmesi gerekmektedir (Oztiirk, 2018).

Son yillarda, literatiirde, asidik ortamda meydana gelen korozyona kars1 korozyon inhibitorii olarak gérev yapan
bilesikler arasinda katyonik ylizey aktif maddeler 6nemli bir yer tutmustur. Bu bilesiklerin, yapisina bagl
olarak, korozif ortamda iyi ¢oziinmeleri, metal yiizeyine fiziksel ve kimyasal yollarla iyi tutunmalar1 korozyon
hizini azaltmalarinda ve bdylece metal korozyonuna karsi miicadele vermelerinde etkili olmustur (Hegazy, El-
Etre, El-Shafaie, ve Berry, 2016; Oztiirk, 2017; Yildirim, Oztiirk ve Cetin, 2013; Shalabi, Helmy, El-Askalany
ve Shahba, 2019). Yapisinda tek bir pozitif grup i¢geren mono-katyonik yiizey aktif maddelerin disinda, iki adet
pozitif ylkli grup iceren di-katyonik gemini tipi (simetrik ikiz yapida) (Feng, Yin, Zhang, Li, Song, Chen ve
Liu, 2018; Abd El-Lateef, Abo-Riya ve Tantawy, 2016; Asefi, Arami ve Mahmoodi, 2010) ve gemini tipi
olmayan (Hegazy, Azzam, Kandil, Badawi ve Sami, 2016; Oztiirk, 2019) yiizey aktif maddelerin korozyon
inhibitorii olarak kullanildigr calismalar da mevcuttur. Bu ¢alismalarin tamaminda sentezlenen yiizey aktif

maddelerin anti-korozyon etkisi gravimetrik 6l¢timlere dayali kiitle kaybi testleriyle arastirilmistir.

Literatiirde, yapisinda ii¢ adet pozitif grup i¢eren ve asidik ortamda korozyon inhibitérii olarak kullanilan tri-
katyonik ylizey aktif maddeler ile ilgili az sayida ¢alisma vardir. Bu ¢alismalardan Bensajjay ve ark. 2011 diiz
zincirli amonyum tuzunun 1.0M HCI ortamindaki korozyona karsi inhibitér performansini arastirmiglardir. Bir
baska ¢alismada ise Eldougdoug ve ark. 2018, setil-2-kloroasetatin di-amid ile reaksiyonu sonucu tri-katyonik
yiizey aktif maddeyi sentezlemis ve kiitle kayb1 ile potansiyodinamik polarizasyon yontemleri kullanilarak

hidroklorik asit ¢ozeltilerinde karbon celigi i¢in korozyon inhibitorii olarak incelemislerdir.

Bu arastirmada, yapisinda ii¢ adet pozitif yiiklii azot atomu iceren iki adet farkli karbon zincir uzunluklu yeni
tri-katyonik yiizey aktif maddelerin sentezlenmesi hedeflenmistir. Bu bilesiklere iliskin, degisik inhibitor
konsantrasyonlarinda, kiitle kayb1 yontemi kullanilarak, 1.0 M HCI asidik ortaminda diisiik karbon celigi

tizerinde olusacak korozyona kars1 etkinliklerinin incelenmistir.
2. DENEYSEL KISIM
2.1. Deneysel Calismalarda Kullanilan Materyaller

Sentezlerde kullanilan reaktif ve solvent kimyasallart Merck ve Sigma-Aldrich sirketlerinden temin edilmistir.
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Son iiriin olarak sentezlenen tri-katyonik yiizey aktif madde bilesiklerinin NMR spektrumlar: (*HNMR ve C-
NMR), DMSO (Dimetilsiilfoksit) icinde Agilent 600 MHz Premium Kompakt NMR spektrometresi
kullanilarak elde edildi. Metal kuponlarin sabit tartima gelene kadar kurutulmasi i¢in NUVE EV 018 vakumlu
firin kullanilmastir.

2.2. Bilesiklerin Sentezi

Reaksiyon serisinin ilk asamasi, katalizor olarak siilflirik asidin kullanildigi metanol bilesigi ile 11-
bromoundekanoik asidin etkilesimi ile ger¢eklestirilen Fisher esterlesme reaksiyonudur. ikinci asamada, metil-
11-bromoundekanoat bilesigi, Sekil 1°deki reaksiyon semasinda gosterilen kosullar altinda ilgili uzun zincirli
ticiinciil amin ile reaksiyona sokuldu ve la-b bilesikleri sentezlendi. Daha sonra, la-b bilesikleri, 2a-b
bilesikleri verecek sekilde N,N-dimetilamino-1-propilamin ile metanol varliginda 150 °C'de 24 saat geri
sogutucu altinda 1sitildi. Metanol buharlastirildi ve 2a-b bilesikleri, iyi verimlerle kahverengimsi yag olarak
elde edildi. Son asamada, yapisinda 12 ile 16 karbonlu uzun zincir igeren tri-katyonik yiizey aktif maddeler (3a-

b), bilesik 3a i¢in agiklanan prosediirle sentezlendi.

o} o}
CH;0H
—_— /
Br ) OH  H,S0,,A,5h  Br 9 O

CH30H,A,48h| \(\/)m/\N
m

la 2a 3a 10

b 2b 3b 14 o

|
WT‘B 0 0 o

Br
la-b

CH:0H, A, 241 l HZN/\/\N/

(0]

\(\/)/\N(,a N/\/\f\i/
n | o 9 H |
Br
2a-b

@,
CH;CH,0H, A ,48h \ /\/N\
Br

(0]

& o N
Br Br @ | —
3a-b B?
Sekil 1. Bilesiklerin sentez semast
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2.2.1. N-(3-(11-(dodesildimetilamonio)undekanamido)propil)-N*,N* N? N? N2-pentametiletan-1,2-

diaminyum tribromiir (3a)

Reaksiyon igin bilesik 2a (10.13 mmol) ve (2-bromoetil) trimetilamonyum bromiir (10.13 mmol) kullamlds. iki
reaktif ve 30 ml etanol, bir geri sogutucuya takilmis 100 mL'lik yuvarlak tabanli bir reaksiyon sisesine
yerlestirildi. Reaksiyon karigimi, 48 saat boyunca geri sogutucu altinda 1sitildi. Bu siireden sonra etanol,
indirgenmis basing altinda buharlastirildi ve elde edilen tortu, sicak aseton ile yikandi. Coken kati, vakum
altinda stiziilerek ayrildi ve siiziintiiden aseton buharlastirildi. Koyu kahverengi yagli mum iirtinti % 81 verimle

elde edildi.

2.2.2. N*-(3-(11-(hekzadesildimetilamonyo)undekanamido)propil)-N* N*,N2 N2 N2-pentametiletan-1,2-

diaminyum tribromiir (3b)

Reaksiyon igin bilesik 2b (10.12 mmol) ve (2-bromoetil) trimetilamonyum bromdir (10.12 mmol) kullanildi. 3a

bilesiginin sentez prosediiriiniin aynisi kullanildi (Verim: % 78).
2.3. Asidik Ortamda Gerg¢eklestirilen Korozyon Testleri

Asidik ortamda gergeklestirilen korozyon testlerinde diisiik karbon igerikli soguk haddelenmis celikten
hazirlanan metal plakalar kullanilmistir. Bu ¢elik malzeme DIN EN 10130 (DIN Standardi, 2007) normuna
uygundur ve kimyasal bilesimi Tablo 1’de verilmistir. Metal plakalar, 0.1 cm kalinliginda, 2.2 cm genisliginde

ve 5.0 cm uzunlugunda dikdortgen seklinde kesilmistir.

Tablo 1. Kullanilan ¢elik malzemenin kimyasal bilesimi

Bilesim (%)
C Mn P S Fe
0.07 0.35 0.015 0.015 geri kalan

Gravimetrik 6l¢limlere dayali korozyon testlerinin hazirlik asamasi literatiirde daha 6nce bildirilen yontemle
yapilmustir (Oztiirk, 2018). Bunun igin 0,1 cm kalinliginda, 2,2 cm genisliginde ve 5,0 cm uzunlugunda kesilen
metal plakalar, pas lekelerinin ve oksit tabakalarinin ¢ikmasi i¢in %15'lik HCI ¢6zeltisinde 5 dakika bekletildi.
Plakalar daha sonra destile su ile temizlendi. Kuruyan metal plakalarin yilizeyi zzimpara kagidi (180) ile
zimparalanmis ve bir siire asetonda tutulmustur. Asetondan ¢ikarilan plakalar, bir vakum firininda ve daha sonra

sabit tartima kadar kisa bir siire agik havada kurutuldu ve test 6ncesi metal plakanin kiitlesi tartildi.

Asidik sulu ortamda gerceklestirilen korozyon testlerinden dnce 1.0 M HCI ¢ozeltisi taze olarak hazirlanmistir.
Teste tabi tutulan tri-katyonik yiizey aktif maddeler belirli oranlarda tartilarak 100 mL 1.0 M HCl iginde ¢6ziildii
ve 150 mL'lik kapakli cam kaplara yerlestirildi. Bu sekilde yiizey aktif maddelerin asidik ortamda 10, 25, 50,
100 ve 250 ppm ¢dzeltileri hazirlanmistir. Diger taraftan kontrol testi ve karsilastirma i¢in 100 mL 1.0 M HCl
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baska bir cam kaba konuldu ve igerisine inhibitér eklenmedi. Hazirlanan inhibitorsiiz ve inhibitorli asidik
¢ozeltilere On test tartimi yapilan metal plakalar ip ile baglanarak daldirildi ve karistirlmadan 24 saat oda
sicakliginda bekletildi. 24 saatlik test sliresinden sonra asindirici ortamdan ¢ikarilan metal plakalar, bir piset
kullanilarak damitilmus su ile durulanmistir. Plakalar daha sonra aseton ile temizlendi; 6nce bir vakumlu firinda,

daha sonra kisaca a¢ik havada kurutuldu ve testten sonra metalin kiitlesi tartildi.

2.4. Taramal elektron mikroskobu (SEM) ile metal yiizey goriintiisii

Metal ylizeyin SEM goriintiisii, 0.1 cm kalinliginda, 2.0 cm genisliginde ve 2.0 cm uzunlugunda kareler halinde
kesilmis metal plakalar {izerinde alinmistir. Asidik ortamda gergeklestirilen korozyon testlerinden sonra metal
plakalar aseton ile yikanip vakumlu desikatérde kurutuldu ve taramali elektron mikroskobu cihazi (Carl Zeiss

EVO 40) ile yiiksek vakum altinda 1000 kez biiyiitiilen metal yiizeylerin SEM goriintiileri elde edildi.

3. SONUCLAR ve TARTISMA

3.1. Tri-Katyonik Yiizey aktif maddelerin NMR Spektrumlari

Sentezlenen tri-katyonik yiizey aktif maddelerin (3a, 3b) *H NMR ile 3C NMR spektrumlar Sekil 2’de
goriilmektedir. Ayrica bilesiklerin NMR pik degerleri de Tablo 2’de verilmistir.

|
'H NMR o
(3a) |

— 5000

10.0 5.0 0.0

lppm (t1)
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Sekil 2. Tri-katyonik yiizey aktif maddelerin 'H NMR ile *C NMR spektrumlar1

Tablo 2. Tri-katyonik yiizey aktif maddelerin NMR pik degerleri
NMR Pik Degerleri

3a IH NMR (600 MHz, DMSO-ds): & (ppm) = 8.06 (t, 1H, O=C—NH), 354 [s, 4H,
(CH3)2N*—CH2—CH2—N*(CHa)s], 3.30 [s. 6H, O=C—NH—CH,—CH,—CH,—N*(CHz);], 3.27 [t, 6H,
—CH,—N*(CHs);—CHz—], 3.02 [s, 9H, —=N*(CHs)s], 2.24 (t, 2H, —CH,—CO—NH—), 1.60 [quint, 4H,
—CH7—CHo—N*(CHs)—CHo—CHy], 1.47 (quint, 2H, —CH>—CH,—CO—NH-), 1.29—1.16 (m, 38H,
—CHy—), 0.81 (t, 3H, CHs—)

13C NMR (150 MHz, DMSO-ds): & (ppm) = 173.71 [CO—NH], 63.07 [~CH,—N*(CHs),—CHz—], 53.82
[CO—NH—CH;—CH,—CH,—N*], 51.61 [CO—NH—(CH;)s—N*(CH3),—CH,—CH,—N*(CH3)s], 50.36
[CO—NH—(CH7)3—N*(CHz);—CH;—CH;—N*(CHa)s], 42.48 [—N*(CHs),—CH,—CH,—N*(CHs)s], 33.69
[—N*(CHs),—CHo—CH;—N*(CHa)s], 31.77 [~CH—N*(CH3);—CHy—], 14.38 [CHs—].

3b IH NMR (600 MHz, DMSO-ds): & (ppm) = 8.08 (t, 1H, O=C—NH), 353 [t 4H,
(CH3)2N*—CH2—CH2—N*(CHa)s], 3.31 [t. 6H, O=C—NH—CH,—CH,—CH,—N*(CHa)], 3.28 [t, 6H,
—CHy—N*(CH3);—CHz—], 3.04 [s, 9H, —=N*(CHs)s], 2.23 (t, 2H, —CH,—CO—NH-), 1.60 [quint, 4H,
—CHo—CH;—N*(CH3);—CH,—CH], 1.47 (quint, 2H, —CH,—CH,—CO—NH—), 1.34—1.12 (m, 38H,
—CH2—), 0.80 (t, 3H, CHs—)

13C NMR (150 MHz, DMSO-ds): 8 (ppm) = 173.62 [CO—NH], 63.00 [~CH2—N*(CHs);—CHo—], 53.81
[CO-NH—CH;—CH,—CH—N*], 51.57 [CO—NH—(CH2)s—N*(CH3);—CH,—CH,—N*(CHs)s], 50.39
[CO—NH—(CH;)s—N*(CH3);—CHz—CH2—N*(CHa)s], 42.52 [-N*(CHs);7—CH,—CH;—N*(CHs)s], 33.69
[—N*(CHs);—CH,—CHz—N*(CH)s], 31.80 [-CHz—N*(CH3);—CHy—], 14.32 [CHs—].
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Bilesiklerin *H NMR spektrumlarinda net bir sekilde goriilmese de, 3a bilesigi i¢in 8.06 ppm’de, 3b bilesigi i¢in ise
8.08 ppm’de amit NH bagina ait triplet pikler elde edilmistir. Tablo 2°de 6zellikle pozitif yliklii azotlara bagl metil
grubu hidrojenlerine ait karakteristik pik degerleri verilmistir. Sadece NMR spektrumlarindan elde edilen bu

karakteristik pik degerlerinden bile tri-katyonik yiizey aktif maddelerin basariyla sentezlendigi sdylenebilmektedir.

3.2. HCI Cozeltilerinde Korozyon Testleri

1.0 M HCI sulu ¢ozeltisinde gravimetrik yontemle belirlenen yiizde inhibisyon etkinlikleri (% IE) Tablo 3'te
verilmistir. Yiizde inhibisyon etkinligi degerleri asagidaki esitlikten (1) hesaplanmustir:

Wo—-W
%IE=Tx10O (1)

Burada;
% IE : ylizde inhibisyon etkinligi
Wo : inhibitor icermeyen ortamdaki metal kuponun kiitle kayb1 (mg)

W : inhibitdr iceren ortamdaki metal kuponun kiitle kayb1 (mg)

Tablo 3. Oda sicakliginda 24 saat siireyle 1.0 M HCI ortaminda farkli yiizey aktif madde konsantrasyonlari igin hesaplanan
korozyon inhibisyon etkinlikleri (% IE)

Yiizey aktif Korozyon inhibisyon etkinlikleri (% IE)
madde 10 ppm 25 ppm 50 ppm 100 ppm 250 ppm
3a 92.53 92.89 93.42 93.07 92.80
3b 9431 94.13 94.67 94.84 94.93

Korozyon testleri oda sicakliginda (25 °C) 1.0 M HCI ¢ozeltisinde, farkli inhibitor konsantrasyonlarinda (10,
25, 50, 100 ve 250 ppm) yapilmistir. Tablo 3’deki degerler incelendiginde, her bir yiizey aktif madde i¢in
korozyon testine tabi tutulan konsantrasyon arttikca (10 — 250 ppm) inhibisyon etkinliklerinin genellikle
birbirine ¢ok yakin ¢iktigi goriilmiistir. Normalde, inhibitér konsantrasyonunun artmasiyla inhibisyon
etkinliginin arttig1 bilinmektedir (Oztiirk, 2017; Qiu, Xie ve Shen, 2005; Aiad, Riya, Tawfik ve Abousehly,
2016). Ancak, bir yilizey aktif madde i¢in, kritik misel konsantrasyonuna ulasana kadar konsantrasyonu
arttirlldiginda metal yiizeyine adsorbe olacak madde miktar1 arttigindan, metal yiizeyi korozif ortama kars1 daha
korunakli olacaktir. Boylece metaldeki kiitle kaybinin azalmasina bagli olarak inhibit6riin inhibisyon etkinligi

artacaktir.
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Yiizey aktif maddeler kritik misel konsantrasyona ulastiktan sonra ise inhibitér konsantrasyonu artisi ile
korozyon inhibisyon etkinliginin ¢ok degismedigi bilinmektedir. Burada inhibitor etkinliklerinin birbirine ¢ok
yakin ¢ikmasi tri-katyonik ylizey aktif maddelerin kritik misel konsantrasyonlarina ulasmis olabileceklerini
gostermektedir. Yiizey aktif maddelerin konsantrasyonlarina bagli olarak inhibisyon etkinligindeki bu

degisimleri, Sekil 3’te grafiksel olarak gormek miimkiindiir.

100 -
99
98 -
97 -

96 -
95 + -\./._,.—-—-If —a ——3a
94 - -&-3b
93 - /‘\* &

92 -

inhibisyon Etkinligi (% IE)

91 -

90 T T T T T 1
0 50 100 150 200 250 300

inhibitér Konsantrasyonu (ppm)

Sekil 3. inhibitor konsantrasyona bagl olarak inhibisyon etkinligindeki degisimlerin grafiksel goriiniimii

Inhibitér olarak kullamlan yiizey aktif madde metale tutunduktan sonra, asidik ortamda korozyon olayina
sebebiyet veren yar1 reaksiyonlarin (anot: metaldeki demirin 2+ yiikseltgenme basamagina yiikseltgenmesi ve
katot: HCI’den gelen H* iyonunun Hz’e indirgenmesi) her birine ya da ikisine de engel olarak metal ylizeyini
korozyonun zararl etkilerine karsi dayanikli kilar. Bu elektrokimyasal reaksiyonlarin engellenmesi hem
korozyon hizinin diismesine bagli olarak inhibitoriin inhibisyon etkinliginin artmasina, hem de metal yiizeyinin

korozyona karsi korunmasina neden olmaktadir.

Sentezlenen tri-katyonik yiizey aktif maddelerin yapilarini karsilastirdigimizda, maddelerdeki tek yapi farki,
farkli karbon sayil zincir uzunluklaridir. 3a bilesiginin uzun karbon zincirinde 12 karbon atomu, 3b bilesiginde
ise 16 karbon atomu bulunmaktadir. Her iki bilesigin Sekil 2’de verilen inhibisyon etkinligi degerlerine
bakildiginda birbirine yakin sonuglar elde edilmis olsa da 3b bilesiginin inhibisyon etkinliklerinin 3a
bilesiginden biraz daha fazla oldugu goriilmektedir. Bu beklenen bir sonuctur, ¢ilinkii uzun zincirdeki karbon
sayist arttikca inhibisyon etkinligi de artmaktadir (Yildirim, Oztiirk ve Cetin, 2013; Oztiirk, 2017). Van der
Waals kuvvetleri nedeniyle molekiillerin uzun alkil zincirleri arasindaki polar olmayan etkilesimler, korozif
ortama kars1 daha i1yi bir koruyucu tabaka saglar ve korozif ortamin metal yiizeyine yaklasip saldirmasina engel

olmaktadir.
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3.3. Korozyon inhibisyon Mekanizmasi

Metalik korozyonun 6nlenmesi veya metalik korozyon hizinin azalmasi, inhibitdr molekiillerin metal yiizey
izerine adsorpsiyonuna baglidir. Sentezlenen tri-katyonik yiizey aktif maddelerin metal yiizeyine olasi

adsorpsiyonu Sekil 4°te gosterilmektedir.

“““““““““ Fiziksel (elektrostatik) adsorpsiyon — Kimyasal adsorpsiyon

Sekil 4. Tri-katyonik yiizey aktif maddelerin metal yilizeyine adsorpsiyon mekanizmasi

Sekil 4’de verilen adsorpsiyon mekanizmasinda goriildiigii iizere, korozyon olayinin anot reaksiyonunda
demirin +2 yiikseltgenme basamagina yiikseltgenmesi sonucu pozitif yiiklenen metal yiizeyi, asitten gelen CI™
iyonlarmn etkisiyle dipol olusturarak negatif hale doniismiistiir (Yildirim, Oztiirk ve Cetin, 2013; Oztiirk,
2017). Negatif yiiklii dipole, inhibitorlerin pozitif yiiklii azot atomlar elektrostatik etkilesimle metal yiizeyine
adsorbe olmaktadir. Ayrica, bilesiklerin yapisinda yer alan oksijen atomlarindaki ortaklanmamis elektron
ciftleri, metal plakalardaki Fe elementinin bos d orbitalleriyle etkileserek kimyasal yolla metal yiizeye
tutunmaktadir. Hem kimyasal, hem de fiziksel yolla adsorpsiyon sonucu asidik korozif ortamin metal yiizeyine

olan olumsuz etkisine engel olunmaktadir.
3.4. SEM

Organik bilesiklerin asidik ortamdaki metal yiizeyinin korozyonuna karsi koymasinin bir 6l¢iisii olan inhibisyon
etkinligi sonuclarinin desteklenmesi yoniinde taramali elektron mikroskobu analizi nem arz etmektedir. Yirmi

dort saat siireyle, inhibitorlii ve inhibitorsiiz asit ¢ozeltisine daldirilan metal kupon ylizeylerinin, taramali

www.isarconference.org 3. INTERNATIONAL SCIENCES AND INNOVATION CONGRESS 21-22/11/2021
~-138--



http://www.isarconference.org/
https://www.isarconference.org/

CEAN,
D@L AND

s

5

i

=

2

iz
;

Sekil 5. Metal yiizeylerine ait SEM goriintiileri

Taramali elektron mikroskobu (SEM), metal yiizeyi iizerindeki morfolojik degisimleri gormemizi ve
yorumlamamizi saglamaktadir (Oztiirk, 2018). Sekil 5-a’daki gériintiide, inhibitdrsiiz asit ¢dzeltisine daldirilan
metal yiizeyi goriilmektedir. Inhibitdrsiiz asit ortamma maruz kalan metal yiizeyinin tiimiinde asinma
gozlenirken, yiizeyin girintili ¢ikintili ve piiriizlii bir hal aldig1 goriilmektedir. Bu da, metal yiizeyinde korozyon
olayinin gercgeklestigini ve yiizeyde korozyon iiriinlerinin olustugunu gostermektedir. Sekil 5-b ve Sekil 5—c 'de
verilmis olan yiizey goriintiileri ise sirasiyla 3a ve 3b nolu tri-katyonik yiizey aktif maddeleri igeren asit
ortaminda 24 saat bekletilmis metal yiizeylerine aittir. Inhibitérlii asit ortamina maruz kalan metal yiizeylerinde
herhangi bir aginma ve pirizliliigin olmadigi ve daha diiz bir goriniim aldigi goriilmektedir. Metal
yiizeylerinde goriilen ¢izik izleri test Oncesi yapilan zimparalama isleminden kaynaklanmaktadir. Tri-katyonik
yiizey aktif maddeleri i¢in elde edilen bu metal ylizeyi SEM goriintiileri, yiizey aktif maddelerin ylizeye adsorbe

olarak metali korozyona kars1 korudugunu desteklemistir.

4. SONUC

e Uc adet pozitif azot atomu igeren farkli karbon zincirli 2 adet tri-katyonik yiizey aktif madde sentezlenmis
ve yapilar1 NMR spektroskopisi (*H NMR ve *C NMR) ile aydinlatilmstir.

www.isarconference.org 3. INTERNATIONAL SCIENCES AND INNOVATION CONGRESS 21-22/11/2021
--139--



http://www.isarconference.org/
https://www.isarconference.org/

2 o
‘)‘r'"\f AT

e Sentezlenen yiizey aktif maddelerin asidik ortamda gerceklesen metal korozyonunu engelledikleri, iyi

inhibisyon etkinligi sergilemelerinden, anlagilmistir.

e Her iki bilesigin farkli konsantrasyonlarinda gergeklesen testlerde birbirine ¢ok yakin korozyon inhibisyon

etkinligi sonuclar1 elde edilmistir.

e Daha uzun karbon zincirli yiizey aktif maddenin (3b) kisa zincirli olana gore (3a) biraz daha iyi koruma
gosterdigi belirlenmistir.

e Inhibitdrlerin asidik ortamda metal yiizeyini korozyona karsi korudugu, taramali elektron mikroskobu (SEM)

ile metal yiizeyi gortintiileri alinarak, desteklenmistir.
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SODYUM ALJINAT/ HIDROKSIiPROPILMETILSELULOZ KOMPOZIT BONCUKLARI iLE
SULU COZELTIiDEN RB’NIiN ADSORPSIYONU

Giilsen TASKIN CAKICI
Sivas Cumhuriyet University, Yildizeli Vocational School, Chemistry and Chemical Process Technology
ORCID ID: 0000-0001-7564-9777

OZET

Suyun kirlenmesi, ekosistemlerin dengesini ve insan sagligim ciddi sekilde etkileyen bir sorundur. Tekstil
endiistrisi tarafindan atilan sulardan renklendiricilerin giderilmesi i¢in yillar i¢inde ¢esitli teknikler uygulanmis;
yine de elde edilen bazi atiklarin iglenmesi zor ve zehirlidir. Bu ¢alismanin amaci, endiistride yaygin olarak
kullanilan katyonik bir boyar madde olan rodamin B’nin (RB) sulu ¢o6zeltiden adsorpsiyon yoluyla
giderilmesinde adsorban olarak ¢evre dostu biyobozunur polimerler ile hazirlanan boncuklarin kullanimini
arastirmaktir. Bu nedenle sodyum aljinat (NaAlg) ve hidroksipropilmetilselilloz (HPMC) ile ¢apraz bagh
sodyum aljinat/hidroksipropilmetilseliiloz (NaAlg/HPMC) kompozit boncuklar1 hazirlandi. Capraz baglayici
olarak kalsiyum kloriir (CaCl.) kullanilmig ve ¢apraz baglama siiresinin sisme ylizdesine etkisi arastirilmigtir.
Capraz baglama stiresi ile sismenin azaldigi belirlendi. Ayrica adsorban miktari, RB baslangi¢ derisimi, sicaklik
ve pH’1in RB adsorpsiyon kapasitesi iizerine etkileri degerlendirildi. Sonuglar pH 4,25 sicaklik 25°Cve adsorban
miktar1 0,5 mg/mL oldugunda maksimum adsorpsiyon kapasitesi 10,24 mg/g elde edildi. Sicaklik arttiginda

adsorpsiyon kapasitesi azaldi.

Anahtar Kelimeler: Sodyum Aljinat, Hidroksipropil Metil Seliilloz, Rodamin-B, Adsorpsiyon

ADSORPTION OF RB FROM AQUEOUS SOLUTION WITH SODIUM ALGINATE/
HYDROXYPROPYMETHYLCELLULOSE COMPOSITE BEADS

ABSTRACT

Pollution of water is a problem that seriously affects the balance of ecosystems and human health. Various
techniques have been applied over the years to remove colorants from the waters discharged by the textile
industry; however, some of the resulting wastes are difficult to process and toxic. This study aims to investigate
the use of beads prepared with environmentally friendly biodegradable polymers as an adsorbent in the removal
of rhodamine B (RB), a widely used cationic dye, from aqueous solution by adsorption. Therefore, cross-linked
sodium alginate/ hydroxypropylmethylcellulose (NaAlg/HPMC) composite beads were prepared by sodium
alginate (NaAlg) and hydroxypropylmethylcellulose (HPMC). Calcium chloride (CaClz) was used as a
crosslinker and, the effect of crosslinking time was investigated on the swelling percentage. It was determined

that swelling decreased with crosslinking time. In addition, the effects of adsorbent amount, RB initial
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concentration, temperature, and pH were evaluated on RB adsorption capacity. The maximum adsorption
capacity of 10.24 mg/g was obtained when the pH was 4.25, the temperature was 25°C, and the amount of

adsorbent was 0.5 mg/mL. As the temperature increased, the adsorption capacity decreased.
Keywords: Sodium Alginate, Hydroxypropyl Methyl Cellulose, Rhodamine-B, Adsorption
1. GIRIS

Son zamanlarda endiistriyel atiklardan kaynaklanan artan kirlilik nedeniyle saf su kaynaklarinin kitligi hem

toplum hem de arastirmacilar tarafindan yogun ilgi gérmiistiir (Godiya, Xiao ve Lu, 2019).

Sentetik boyalar; kagit yazicilar ve tekstil boyacilar dahil olmak iizere bir¢ok endiistride yaygin olarak
kullanilmaktadir. Sentetik boyalarin 6nemli bir kisma, tekstil isleme sirasinda ¢evreye giren atik sular icerisinde
bulunmaktadir. Simdiye kadar boyalarin sudan uzaklastirilmasi i¢in boyanin cinsi, ortamdaki boya miktari,
uzaklastirilmas: i¢in gereken kimyasal ve malzeme maliyetleri birer etken olarak incelenmis ve bunun
sonucunda basingli kum ve benzeri birgok yontem incelenmistir. Aktif karbon filtreleri, membran teknolojileri,
ileri oksidasyon prosesleri, adsorpsiyon-biyodegradasyon prosesleri, elektrokoagiilasyon, biyolojik aritma ve
kimyasal oksidasyon kullanilmistir (Liu ve ark., 2007; Fayazi, Ghanei-Motlagh ve Taher, 2015; Han ve ark.,
2016). Bunlar arasinda adsorpsiyon yontemi baskindir, ¢iinkii adsorpsiyonun endiistriyel atik sularin aritilmasi
i¢in miikkemmel bir yol oldugu kanitlanmistir. Adsorpsiyon diisiik maliyet, kullanilabilirlik, karlilik, kullanim
kolaylig1 ve verimlilik gibi 6nemli avantajlar sunmaktadir (Demirbas, 2008). Ayrica alternatif adsorbanlarin

gelistirilmesi son arastirmalarin odak noktasi olmustur.

Bazik menekse olarak da adlandirilan Rodamin B (RB), sentetik floresan keton heterosiklik bir boyadir.
Rodamin B (RB), baski, tekstil, kagit yapimi, boya ve deri gibi endiistrilerde boyar madde olarak yaygin
kullanilma sahiptir (Lops ve ark., 2019; Arami ve ark., 2005; Pourreza, Rastegarzadeh ve Larki, 2008 ). Onemli
miktarda RB ¢evreye salinarak suyu kirletmekte ve biyolojik sistemler ile insan yasami i¢in tehlikeye neden
olmaktadir (Madhav ve ark., 2018; KaurRajvir ve Kaur, 2014). Bununla birlikte, RB'nin uygulanmasi,
toksisitesi ve kanserojenlik 6zellikleri nedenleriyle sinirlidir. RB'nin 6zellikleri, suda yiiksek ¢oziiniirliigii
nedeniyle sudan zor elimine edilen ve 151k, sicaklik, kimyasallar ve mikroplar tarafindan zor bozunmasi diger
sentetik aromatik boyalarla benzerdir (Lacerda ve ark., 2015; Li ve ark., 2015). RB'nin uzaklastirilmasi atik su
aritimi i¢in énemlidir. Giiniimiizde endiistriyel atik sulardan RB'yi uzaklastirmak i¢in kimyasal flokiilasyon,
iyon degistirme teknikleri, elektrokimyasal prosesler, membran filtrasyon, adsorpsiyon gibi ¢esitli yontemler
denenmekte olup, bunlarin arasinda adsorpsiyon en verimli ve pratik bir yontemdir (Yang ve ark., 2019; Thakur
ve Kaur, 2017). Tang ve ark. (2015), Rodamin B'nin sodyum aljinat as1 poli(akrilik asit-ko-akrilamid)/kaolin
kompozit hidrojel tizerindeki sorpsiyon davranisi lizerine detayli bir ¢aligma yapmislardir. Adsorban olarak

aktive edilmis karbonlarda, RB'yi uzaklagtirmak i¢in yaygin olarak uygulanmaktadir (Abdolrahimi ve
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Tadjarodi, 2019). Ancak aktif karbon, gelismekte olan iilkeler i¢in uygun olmayan yiiksek maliyetli bir
malzemedir (Inyinbor, Adekola ve Olatunji, 2017). Bu nedenle, bir¢ok bilim insan1 diisikk maliyetli

adsorbanlarin gelistirilmesine daha fazla dikkat etmektedir.

Sodyum aljinat (NaAlg), mannuronik asit ve guluronik asitten olusan ¢evre dostu bir dogal karbonhidrat
polimeridir (Su ve Chen, 2018). Ucuz, toksik olmamasi, biyouyumlulugu, biyobozunabilirligi, bol karboksil ve
hidroksil gruplar1 nedeniyle atik sudaki boyalar1 ve agir metalleri uzaklastirmak i¢in yaygin olarak kullanilir
(Lv ve ark., 2013; Ma ve ark., 2018). NaAlg, iki degerlikli veya ¢ok degerlikli katyonlarla (Ca*?, Ba*? ve Fe *3
gibi ) iyonik baglanma yoluyla capraz baglanabilir ve ii¢ boyutlu aglara sahip boncuklar1 olusturabilir (Shan ve
ark., 2019; Sun ve ark., 2012). Ancak ¢apraz bagli NaAlg'nin etkin adsorpsiyon sahasinin, ¢apraz baglama
sirasinda karboksil gruplarinin tiikketimi nedeniyle 6nemli 6l¢iide azaldigi bulunmustur. Bu nedenle, yliksek
verimli adsorban elde etmek i¢cin NaAlg'nin diger baz1 malzemelerle kompoziti olusturulmaktadir. Sodyum
aljinat, adsorpsiyon kapasitesini, mekanik stabilitesini ve dayanikliligini arttirmak i¢in daha fonksiyonel
gruplar1 dahil etmek igin fizikokimyasal islemlerle kolayca degistirilebilir. Ornegin, Bahrami ve ark. (2019)
sudaki metilen mavisi boyasinin ortadan kaldirilmasi igin ¢apraz baglayici olarak N,N'-metilen-bis(akrilamid)
(MBA) kullanarak ¢apraz bagli NaAlg/PAAm bazli hidrojel tiretmislerdir ve bu da metilen mavisi igin tatmin
edici adsorpsiyon Kapasitesini ortaya koymaktadir Hidroksipropil metilseliloz (HPMC), kozmetikte
(Lochhead, 2017), farmasoétiklerde (Kaur ve ark., 2018) ve gida (Burdock, 2007) formiilasyonunda yaygin
olarak uygulanan suda ¢oziiniir seliiloz eterlerin bir ailesidir. HPMC zincirleri kolayca capraz baglanabilir ki
bu da ila¢ salimi (Marani, Bloisi ve Petri, 2015) veya kirleticilerin adsorpsiyonunda (Martins, Toledo ve Petri,
2018; Toledo, Marques ve Petri, 2019; Toledo ve ark., 2019) kullanabilirligini ortaya koymaktadir. Yukarida
bahsedilen potansiyel uygulamalara ragmen, mekanik 6zellikler iizerindeki sonuclar, bu tiir malzemelerdeki
suyun durumlar1 ve bunlarin boyalara olan afiniteleri {izerindeki sonuglar yeterince arastirilmamistir. Bu
zamana kadar yapilan calismalarda NaAlg ve HPMC’den olusan karisimlar yaygin olarak ila¢g salimlarinda

kullanilmistir (Nochos, Douroumis ve Bouropoulos, 2008; Prabu ve ark., 2016).

Bu calismada sodyum aljinat (NaAlg) ve hidroksipropilmetilseliiloz (HPMC) ile ¢apraz bagli sodyum
aljinat/hidroksipropilmetilseliiloz (NaAlg/HPMC) kompozit boncuklar1 hazirlandi. Capraz baglama siiresinin
hazirlanan boncuklarin sisme yiizdesine etkisi arastirildi. NaAlg/HPMC boncuklart ile rodamin B boyar
maddesinin sudan uzaklastirmak i¢in kolay ve ekonomik adsorpsiyon yontemi incelendi. Adsorpsiyon
kosullarinin (adsorban miktari, RB baslangi¢ derisimi, sicaklik ve pH gibi) adsorpsiyon kapasitesi iizerine etkisi

degerlendirildi. NaAlg ve HPMC ile hazirlanan boncuklarin adsorpsiyon yonteminde kullanimi ilk olacaktir.
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2.MATERYAL VE METOD

2.1. Kimyasallar

Sodyum aljinat (NaAlg) polimeri (orta viskozite) ve hidroksipropil metil seliiloz (HPMC) Sigma- Aldrich’den
(Almanya) temin edildi. Merck firmasina ait rodamin-b (RB) adsorpsiyon arastirmasinda, CaCl; ise gapraz

baglama isleminde kullanildi.
2.2. Polimerik Boncuk (Adsorban) Formiilasyonu

1:1 oraninda NaAlg/ HPMC polimer karisimi toplam polimer miktar1 %1 (m/V) olacak sekilde hazirlandi.
Boncuklar CaCl, (%3 m/V) ¢apraz baglayici ¢ozeltisine belirli uzakliktan enjektor ile damlatilarak olusturuldu.
Degisen siirelerde (15-60 dk.) ¢apraz baglayici ¢ozelti igerisinde sabit hizda karigtirilarak ¢apraz baglanmasi

saglandi. Capraz bagli boncuklar siiziiliip saf su ile yikandi. 40°C sicaklikta kurutulup oda kosullarinda saklandi

(Sekil 1).

Sekil 1. NaAlg/HPMC boncuklar

2.3. % Sisme Degerlerinin Belirlenmesi

Capraz bagli boncuklarin yiizde sisme degerleri 24 saat (25 °C) suya daldirilarak belirlendi. Etiivde kurutulan

ve sabit tartima getirilen boncuklarin sisme yiizdeleri (%SD) denklem (1) ile hesaplandi.

Mislak—Mkuru 100 (1)
Mkuru

SD%=
Mislak ve Mkuru sirastyla suda bekletilen ve etiivde kurutulan boncuklarin tartim degeri(g).

2.4. RB Cozeltisi Hazirlanma

C2gH31CIN203 molekiil formiiliine sahip RB stok ¢ozeltisinden (200 mg/L) 50 mg/L, 100 mg/L, 150 mg/L

derisimlerinde RB ¢ozeltileri hazirlandi.
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Sekil 2. RB kimyasal yapisi

2.5. RB Adsorpsiyon Calismasi

Hazirlanan NaAlg/HPMC boncuklar: ile RB adsorpsiyonu ¢alismalari, 25 mL RB ¢ozeltisi belirli miktarda
adsorban ile 200 rpm karistirma hizinda 2 saat siire ile gerceklestirildi. RB adsorpsiyonu calismalarinda
adsorpsiyon kapasitesi tizerine; adsorban miktar1 (0,5-3 mg/mL), RB derisimi (50-200 mg/L), pH (3-9) ve
sicakligin (25-45°C) etkileri incelendi. Adsorplanan RB konsantrasyonu 553 nm’de spektrofotometrik
(Thermoscientific, Genesys 150- UV visible spektrofotometre) yontem ile belirlendi. Adsorpsiyon kapasitesi

asagidaki denklem ile belirlendi:
= [(Co—C)x V]/m (2

q; Adsorpsiyon kapasitesi (mg/g), Co ve C ; sirastyla RB’nin baslangi¢ ve son derisimi (mg/mL), V; hacim
(mL); m; adsorban miktar1 (g).

3.SONUCLAR VE TARTISMA
3.1. NaAlg/HPMC Boncuklarin Sisme Yiizdeleri

CaCl; gapraz baglama ¢ozeltisinde 15 dk, 30 dk ve 60 dk siirelerle ¢apraz baglanmis NaAlg/ HPMC boncuklarin
sisme ylizdeleri Esitlik 1 kullanilarak hesaplandi. Tablo 1’de degisen capraz baglama siirelerine karsilik

hazirlanan boncuklarin sisme yiizdeleri verildi.

Tablo 1. Degisen ¢apraz baglama siiresindeki ¢apraz bagli NaAlg/HPMC boncuklarin %sisme degerleri

Capraz baglama siiresi (dk) %Sisme
15 256,9
30 205,4
60 140,1

Tablo 1°de artan capraz baglama siiresi ile % sisme degerinin azaldigi goriilmiistiir. Polimerlerin sigsme
davraniglar ile polimerik zincirde ¢apraz baglanma derecesi ve serbest hacim gibi 6zellikler agiklanmaktadir.

Calismada en yiiksek sisme ylizdesine sahip boncuklar adsorpsiyon ¢aligmalarinda kullanildi.
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3.2. Boya Cozeltilerinin Baslangic Konsantrasyonunun Adsorpsiyon Uzerine Etkisi Baslangic RB
konsantrasyonunun adsorpsiyon kapasitesi lizerindeki etkisi Sekil 3'de gosterilmektedir. 50-200 mg/L

araliginda RB derisimi ile yapilan adsorpsiyon deneylerinde 3mg/mL boncuk kullanildi.

[
L

a (me/g)

[}

0 50 100 150 200 250

RB (mg/L)

Sekil 3. RB baslangi¢ derisiminin adsorpsiyon kapasitesi iizerine etkisi [25°C, pH=4,25, 3 mg/mL adsorban]

Sekil 3'de goriildiigli gibi, RB'nin baslangi¢ konsantrasyonu arttik¢a adsorpsiyon kapasitesinde dogrusal bir
artis vardir. Maksimum adsorpsiyon kapasitesi 22,8 mg/g olarak 200 mg/L RB ¢ozeltisinde elde edildi. Boya
konsantrasyonunun artmasi, boya molekiillerinin ¢dzeltiden adsorban yiizeyine diflizyonunu hizlandirmistir.
Katyonik boyalar i¢in, kompozitteki -COO™ iyonu gibi negatif yiiklii gruplar ile boya molekiilleri {izerindeki
pozitif yiiklii gruplar arasinda giiclii elektrostatik kuvvetler vardir (Zhu ve ark., 2017). Ayrica artan baslangi¢
boya konsantrasyonu ile konsantrasyon gradyaninin itici giiciinde artis olmustur (Kaushal ve Tiwari, 2010). Bu

nedenle, boya konsantrasyonlari arttik¢a adsorpsiyon kapasitesi biiyiik ol¢iide artar.
3.3. Adsorban Miktarimin Adsorpsiyon Uzerine Etkisi

Adsorban niktarinin adsorpsiyon kapasitesi tizerine etkisi Sekil 4’de gosterilmistir. Adsorban miktar1 0,5'den
3mg/mL e yiikseldikce RB adsorpsiyon kapasitesi 10,24 mg/g’dan 5,4 mg/g’a azalmistir. Adsorban miktarinin
artmasi, adsorbanin birim yiizey alam lizerindeki aktif adsorpsiyon noktalarinin azalmasina yol a¢gmasi ile
adsorbsiyon kapasitesi azalmistir. Zou ve ark. (2019) poliakrilamid/aljinat mikrokiireleri ile metilen mavisi

adsorpsiyon ¢alismalarinda da benzer sonuglar elde etmistir.
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Sekil 4. Adsorban miktarinin adsorpsiyon kapasitesi iizerine etkisi [25°C, pH=4,25, [RB]=50mg/L]

3.4. Sicakh@in Adsorpsiyon Uzerine Etkisi

NaAlg/HPMC'nin farkli sicakliklarda adsorpsiyon kapasitesi Sekil 5'de verilmistir. Sicaklik 25'ten 45°C'ye
yiikseldiginde adsorpsiyon kapasitesinin kademeli olarak azaldigi grafikten goriilmektedir. NaAlg/HPMC
yapisinda hidrojen bag olusumunu arttiran ¢ok sayida hidroksil ve karboksil grubu bulunmaktadir. Sicakligin
artmasi, hidrojen baglarinin olusumunu olumsuz etkilemektedir. Molekiiler zincirlerin kivrilma derecesi

biiyiiyerek ve adsorbanlarin adsorpsiyon bdlgelerinin azalmasina, dolayisiyla sicakligin artigi ile adsorpsiyon
kapasitesinde azalis s6z konusu olmustur (Zou ve ark., 2019).

12

10

q(mg/fg)

T(°Q)
Sekil 5. Sicakligin adsorpsiyon kapasitesine etkisi [ pH=4,25, [RB]=50mg/L, 0,5 mg/mL NaAlg/HPMC]

3.5. pH’1n Adsorpsiyon Uzerine Etkisi

pH’1n RB adsorpsiyon kapasitesi iizerine etkisini incelemek i¢in pH= 3 — 9 arasinda degistirilmis, elde edilen
sonuglar Sekil 6’da verilmistir. pH adsorbanin aktif bolgelerini ve ylizey yiikiinii etkiledigi i¢in, organik boyar
maddelerin adsorpsiyonunda olduk¢a 6nemlidir (Sharma, Rekha ve Mohanty, 2016). En yiiksek adsorpsiyon
kapasitesi pH= 4,25’de elde edilmistir (Sekil 6). Daha yiliksek pH degerlerinde ise adsorpsiyon kapasitesi

diismiistiir. pH degerlerinin degismesiyle RB'nin yapisinin degistigi bilinmektedir. Asidik ortamda RB katyonik

formunu gosterirken, bazik ortamda zwitteriyonik haldedir (Tang ve ark., 2015). Temel ortamda, bir RB
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molekiiliinlin ksanten grubunun, elektrostatik etkilesimler yoluyla baska bir RB molekiiliiniin karboksil grubu
ile birlestirilmesi kolaydir. Sonug olarak, adsorban yiizeyinde adsorpsiyon biiyiik 6l¢iide engellenir (Eftekhari,
Habibi-Yangjeh ve Sohrabnezhad, 2010; Tsai, Lai ve Hsien, 2003). Bununla birlikte, asidik kosullar altinda
karboksil gruplarinin ayrismasi geciktirilir. Boylece RB molekiilleri ile NaAlg/HPMC boncuklar1 yiizeyi
arasindaki elektrostatik ¢ekim artar ve diisiik pH degerinde yiiksek adsorpsiyon kapasiteleri elde edilir.

qimgfg)
.

Sekil 6. pH’1n adsorpsiyon kapasitesine etkisi [25°C, [RB]=50mg/L, 0,5 mg/mL NaAlg/HPMC]
4. SONUCLAR

Bu calismada 1:1 oraninda NaAlg ve HPMC ile hazirlanan ve CaCl: ile ¢apraz baglanan NaAlg/HPMC
boncuklar1 ile RB boyarmaddesinin adsorpsiyonu incelenmistir. Farkli siirelerde ¢apraz baglanmis boncuklarin
sisme degerlerine bakildiginda en yiiksek sismenin 15 dk ¢apraz baglanmig NaAlg/HPMC boncuklarinda elde
edilmigtir. 15 dk. capraz bagli NaAlg/HPMC boncuklarinin RB adsorpsiyonunda kullanilmasinda; RB
baslangi¢ derisimi, adsorban miktari, sicaklik ve pH’in adsorpsiyon kapasitesi ilizerine énemli etkileri olan
parametreler oldugu gorilmiistiir. Yapilan deneyler sonucunda pH 4,25’de 0,5 mg/mL NaAlg/HPMC
boncuklari, 200 mg/LL RB derisiminde en yliksek adsorpsiyon kapasitesi elde edildi. Bu ¢alismada, toksik
katyonik boya olan RB’nin sulu ortamdan uzaklastirilmasi i¢in ¢evre dostu, ekonomik, pratik ve kolay temin
edilebilen bir adsorban basariyla elde edilmis oldu. Bu nedenle, ¢alisilan materyal, sulu ¢6zeltilerden katyonik

boyalarin uzaklastirilmasi i¢in potansiyel bir adsorban olarak 6nerilebilir.

KAYNAKLAR

Abdolrahimi N. and Tadjarodi A. (2019). Adsorption of Rhodamine-B from Aqueous Solution by Activated Carbon from Almond
Shell. Proceedings, 41, 51-54.

Arami M., Limaee N. Y., Mahmoodi N. M., and Tabrizi N. S. (2005). Removal of Dyes From Colored Textile Wastewater By Orange
Peel Adsorbent: Equilibrium and Kinetic Studies. Journal of Colloid and Interface Science, 288, 371-376.

Bahrami Z., Akbari A., Eftekhari-Sis B. (2019). Double Network Hydrogel Of Sodium Alginate/Polyacrylamide Cross-Linked With
POSS: Swelling, Dye Removal And Mechanical Properties. International Journal of Biological Macromolecules, 129,187—
197.

www.isarconference.org 3. INTERNATIONAL SCIENCES AND INNOVATION CONGRESS 21-22/11/2021
--149--



http://www.isarconference.org/
https://www.isarconference.org/

SCEAND

3
&y
Y

ot

S

SONA;
™
g
3
B
vag iR

> <&
‘)‘f\f AT

Burdock G.A. (2007). Safety Assessment Of Hydroxypropyl Methylcellulose As A Food Ingredient. Food Chemistry and Toxicology,
45, 2341-2351.

Demirbas A. (2008). Heavy Metal Adsorption onto Agro-Based Waste Materials: A Review. Journal of Hazardous Materials, 157,
220-229.

Eftekhari S., Habibi-Yangjeh A., and Sohrabnezhad S. (2010). Application of AIMCM-41 for Competitive Adsorption Of Methylene
Blue And Rhodamine B: Thermodynamic And Kinetic Studies. Journal of Hazardous Materials, 178, 349-355.

Fayazi M., Ghanei-Motlagh M., Taher M.A. (2015). The Adsorption of Basic Dye (Alizarin red S) from Agueous Solution onto
Activated Carbon/y-Fe203 Nano-Composite: Kinetic and Equilibrium Studies. Materials Science in Semiconductor
Processing, 40, 35-43.

Godiya C.B., Xiao Y., Lu X. (2019). Amine Functionalized Sodium Alginate Hydrogel for Efficient and Rapid Removal of Methyl
Blue in Water. International Journal of Biological Macromolecules, 144, 671-681.

Han H., Wei W., Jiang Z., Lu J., Zhu J., Xie J. (2016). Removal of Cationic Dyes from Aqueous Solution by Adsorption onto
Hydrophobic/Hydrophilic Silica Aerogel. Colloid Surface A, 509(20), 539-549.

Inyinbor A. A., Adekola F. A., and Olatunji G. A. (2017). Liquid Phase Adsorptions of Rhodamine B Dye Onto Raw And Chitosan
Supported Mesoporous Adsorbents: Isotherms And Kinetics Studies. Applied Water Science, 7, 2297-2307.

Kaur G., Grewal J., Jyoti K., Jain U.K., Chandra R., Madan J. (2018). Oral Controlled And Sustained Drug Delivery Systems:
Concepts, Advances, Preclinical, And Clinical Status, A.M. Grumezescu (Ed.), Drug targeting and stimuli sensitive drug
delivery systems, William Andrew, pp. 567-626.

KaurRajvir H. and Kaur K. (2014). Removal of Rhodamine-B Dye From Aqueous Solution onto Pigeon Dropping: Adsorption,
Kinetic, Equilibrium and Thermodynamic Studies. Journal of Materials and Environmental Science , 5, 1830-1838.

Kaushal M. & Tiwari A. (2010). Removal of Rhodamine-B from Aqueous Solution by Adsorption onto Crosslinked Alginate Beads,
Journal of Dispersion Science and Technology, 31(4), 438-441.

Lacerda V. S., Lopez-Sotelo J. B., Correa-Guimarées A., Hernandez-Navarro S., Sanchez-Bascones M., Navas-Gracia L. M., Martin-
Ramos P., Martin-Gil J. (2015). Rhodamine B Removal With Activated Carbons Obtained from Lignocellulosic Waste. Journal
of Environmental Management, 155, 67—76.

Li F., Chen Y., Huang H., Cao W., and Li T. (2015). Removal of Rhodamine B and Cr(VI) from Aqueous Solutions by a
Polyoxometalate Adsorbent. Chemical Engineering Research and Design, 100, 192—-202.

Liu C-H., Wu J-S., Chiu H-C., Suen S-Y., Chu K.H. (2007). Removal of Anionic Reactive Dyes From Water Using Anion Exchange
Membranes as Adsorbers. Water Research, 41(7), 1491-1500.

Lochhead R.Y. (2017). The Use Of Polymers In Cosmetic Products, In Cosmetic Science And Technology, K. Sakamoto, R.Y.
Lochhead, H.l. Maibach, Y. Yamashita (Eds.). Cosmetic science and technology: Theoretical principles and applications,
Elsevier, pp. 171-221.

Lops C., Ancona A., Cesare K. D., Dumontel B., Garino N., Canavese G., Hérnandez S., Cauda V. (2019). Sonophotocatalytic
Degradation Mechanisms of Rhodamine B Dye Via Radicals Generation by Micro- and Nano-Particles of ZnO. Applied
Catalysis B: Environmental, 243, 629-640.

Lv X, Jiang G., Xue X., Wu D., Sheng T., Sun C., Xu X., (2013). Fe(0)-Fe304 Nanocomposites Embedded Polyvinyl
Alcohol/Sodium Alginate Beads For Chromium(VI) Removal. Journal of Hazardous Materials, 262 , 748-758.

Ma Y., Wang J., Xu S., Feng S., Wang J. (2018). Ag20/Sodium Alginate-Reduced Graphene Oxide Aerogel Beads For Efficient
Visible Light Driven Photocatalysis. Applied Surface Science, 430, 155-164.

Madhav S., Ahamad A., Singh P., and Mishra P. K. (2018). A Review of Textile Industry: Wet Processing, Environmental Impacts,
and Effluent Treatment Methods. Environmental Quality Management, 27, 31-41.

Marani P.L., Bloisi G.D., Petri D.F.S. (2015). Hydroxypropylmethyl Cellulose Films Crosslinked With Citric Acid For Control

www.isarconference.org 3. INTERNATIONAL SCIENCES AND INNOVATION CONGRESS 21-22/11/2021
~-150--



http://www.isarconference.org/
https://www.isarconference.org/

SCEAND

3
&y
Y

ot

S

SONA;
™
g
3
B
vag iR

> <&
‘)‘f\f AT

Release Of Nicotine. Cellulose, 22, 3907-3918.

Martins B.F., Toledo P.V.O., Petri D.F.S. (2017). Hydroxypropyl Methylcellulose Based Aerogels: Synthesis, Characterization And
Application As Adsorbents For Wastewater Pollutants. Carbohydrate Polymers, 155, 173-181.

Nochos A., Douroumis D., and Bouropoulos N. (2008). In Vitro Release Of Bovine Serum Albumin From Alginate/HPMC Hydrogel
Beads, Carbohydrate Polymers, 74, 451-457.

Pourreza N., Rastegarzadeh S., and Larki A. (2008). Micelle-mediated Cloud Point Extraction and Spectrophotometric Determination
of Rhodamine B Using Triton X-100. Talanta, 77, 733-736.

Prabu D., Majdalawieh A. F., Abu-Yousef I. A., Inbasekaran K., Balasubramaniam T., Nallaperumal N., and Gunasekar C. J. (2016).
Preparation And Characterization Of Gatifloxacin-Loaded Sodium Alginate Hydrogel Membranes Supplemented With
Hydroxypropyl Methylcellulose And Hydroxypropyl Cellulose Polymers For Wound Dressing, International Journal of
Pharmaceutical Investigation, 6(2), 86-95.

Shan S., Tang H., Zhao Y., Wang W., Cui F. (2019). Highly Porous Zirconium-Crosslinked Graphene Oxide/Alginate Aerogel Beads
For Enhanced Phosphate Removal. Chemical Engineering Journal, 359, 779-789.

Sharma, V., Rekha, P., Mohanty, P. (2016). Nanoporous Hypercrosslinked Polyaniline: An Efficient Adsorbent For The Adsorptive
Removal Of Cationic And Anionic Dyes. Journal of Molecular Liquids, 222, 1091-1100.

Su X., Chen B. (2018). Tough, Resilient And pH-Sensitive Interpenetrating Polyacrylamide/Alginate/Montmorillonite
Nanocomposite Hydrogels. Carbohydrate Polymers, 197, 497-507.

Sun J.Y., Zhao X., llleperuma W.R., Chaudhuri O., Oh K.H., Mooney D.J., Vlassak J.J., Suo Z. (2012). Highly Stretchable and
Tough Hydrogels, Nature, 489, 133-136.

Tang Y., Wang Q., Zhou B., Ma D., Ma Z., and Zhu L. (2015). College of Chemical and Environmental Engineering, Shandong
University of Science and TechSynthesis of Sodium Alginate Graft Poly (acrylic acid-co-acrylamide)/ Kaolin Composite
Hydrogel and the Study on its Sorption of Rhodamine B, Polymers & Polymer Composites, 23, No. 7.

Tang Y., Wang Q., Zhou B., Ma D., Ma Z., and Zhu L. (2015). Synthesis of Sodium Alginate Graft Poly(Acrylic Acid-Co-
Acrylamide)/Kaolin Composite Hydrogel and The Study on Its Sorption of Rhodamine B. Polymers & Polymer Composites,
23(7), 467-474.

Thakur A. and Kaur H. (2017). Response surface optimization of Rhodamine B dye removal using paper industry waste as adsorbent.
International Journal of Industrial Chemistry, 8, 175-186.

Toledo P.V.O., Marques L.R., Petri D.F.S. (2019). Recyclable xanthan/TiO2 Composite Cryogels Towards The Photodegradation
Of Cr(VI1) lons And Methylene Blue Dye. International Journal of Polymer Science, 1-13, 10.1155/2019/8179842.

Toledo P.V.O., Martins B.F., Pirich C.L., Sierakowski M.R., Teixeira-Neto E., Petri D.F.S. (2019). Cellulose Based Cryogels As
Adsorbents For Organic Pollutants. Macromolecular Symposia, 383, Article 1800013.

Tsai W. T., Lai C. W., Hsien K. J. (2003). Effect of Particle Size Of Activated Clay On The Adsorption Of Paraquat From Aqueous
Solution. Journal of Colloid and Interface Science, 263, 29-34

Yang J., Yu S., Chen W.,, and Chen Y. (2019). Rhodamine B Removal from Aqueous Solution by CT269DR Resin: Static and
Dynamic Study. Adsorption Science & Technology, 37, 709-728.

Zhu L., Guan C., Zhou B., Zhang Z., Yang R., Tang Y., and Yang J. (2017). Adsorption of Dyes onto Sodium Alginate Graft
Poly(Acrylic Acidco-2-Acrylamide-2-Methyl Propane Sulfonic Acid)/ Kaolin Hydrogel Composite, Polymers & Polymer
Composites, 25 (8), 627-634.

Zou X., Zhang H., Chen T., Li H., Meng C., Xia Y., Guo J. (2019). Preparation and Characterization Of Polyacrylamide / Sodium
Alginate Microspheres And Its Adsorption of MB Dye. Colloids and Surfaces A: Physicochemical and Engineering Aspects,
567, 84-192.

www.isarconference.org 3. INTERNATIONAL SCIENCES AND INNOVATION CONGRESS 21-22/11/2021
--151--



http://www.isarconference.org/
https://www.isarconference.org/

SCEAND
' o
7

2o

0,

‘i(

)

F/ o

s EScerrc ©
3.

JIONA;

)
g &S
N A

INVESTIGATION OF THE OPTICAL PROPERTIES OF NA2NI2(MOO 4) 3

NANOPARTICULES FOR PHOTOCATALYTIC APPLICATION
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ABSTRACT

In this paper, Na 2 Ni 2 (MoO 4) 3 was prepared by sol-gel method. Structural, vibrational and optical properties
have been investigated. X-ray powder diffraction analysis revealed that the titled compound crystallizes in the
orthorhombic system with Pnma space group. Vibrational study by means FTIR spectroscopy confirms the
existence of the (MoO 4 ) 2- functional group. Optical properties were recorded at room temperature using UV—
visible spectroscopy in the spectral range (200-1500) nm. The UV-Vis absorption bands are attributed to the
charge transfer from the oxygen ligands to the central molybdate atom inside the (MoO 4 ) 2- groups. The
optical absorbance was measured also to determinate the optical band gap using Kubelka—Munk function. The
photocatalytic properties were evaluated by the degradation of methylene blue under UV lamps. The highest
photodegradation efficiency was 89 %. Therefore, Na 2 Ni 2 (MoO 4 ) 3 can be a potential photocatalyst for

the removal of dye wastewater pollution driven by visible-light.

Keywords: band gap; photocatalytic activity; photodegradation; UV light; methylene blue
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PHYSICOCHEMICAL AND BIOLOGICAL ACTIVITY OF A NEW VANADIUM COMPLEX
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ABSTRACT

Nowadays, with the growing problem of water contamination from discharged effluents by the increasing
expansion of textile, leather, paper and ink industries and the problems related to pathogenic microorganisms
causing diseases, the need for a substance with antimicrobial, anticancer and photocatalytic activity is very high.
Decavanadate compounds have attracted the attention of several research groups due to their application in a
variety of fields ranging from environmental to medicinal applications, which include wastewater treatment [1]
and cancer therapy [2 ]. During the last decades, a significant number of the new decavanadates have been
synthesized and explored intensively. In the present work, the compound (C5H8N2) 6V10028.2H20 was
prepared by slow evaporation from an aqueous solution. The structural, vibrational and optical properties have
been studied. X-ray diffraction analysis revealed that the compound (C5H8N2) 6\V10028.2H20 crystallized in
the triclinic system with the space group P-1. The vibrational study by confirms the existence of functional
groups. The diffuse reflectance was recorded to determine the band gap. The material studied has been used for
the main areas of research which include photocatalytic materials for wastewater treatment and biological
applications in the development of anticancer drugs. The prepared compound acts as a photocatalyst for the
removal of methylene blue (MB) dye under visible light irradiation. It also demonstrated a highly selective
anticancer effect against U87 cells compared to other cell lines (IGR39,MDA-MB-231).

Keywords: Decavanadate, Synthesis, Infrared spectroscopy, Band gap, Photocatalytic activity, Anticancer

activity.
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BiYOKUTLENIN SABIT YATAKTA YANMA DAVRANISI

Melek YILGIN
Firat Universitesi, Miihendislik Fakiiltesi, Kimya Miihendisligi Boliimii
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Firat Universitesi, Miihendislik Fakiiltesi, Kimya Miithendisligi BSliimii

Dursun PEHLIVAN
Firat Universitesi, Miihendislik Fakiiltesi, Kimya Miihendisligi Boliimii

OZET

Bu ¢alismada -8+ 16 mesh tane boyutundaki findik kabugu, ay ¢ekirdegi kiispesi, pamuk kozasi, Antep fistig1
kabugu ve badem yesil kabugu gibi tarimsal biyokiitle atiklarinin ugucu madde ve karbon yanma davraniglari
icinden dogal konveksiyonla hava gegen ve tizerinde yanmanin gergeklestigi elek sepet bulunduran bir sabit
yatak yakma sisteminde incelendi. Tutusma zamani, ugucu madde ve karbon yanma hizlari ve siireleri lizerine

firin baslangig sicakliginin (550, 600 ve 650°C) etkisi incelendi.

Ucucu madde yanma periyodunda her bir biyokiitlenin tutugsma siiresinin firin baslangi¢ sicakligr ile kisaldig,
ucucu madde yanma siiresinin diizenli bir degisim gostermedigi ve yanma hiz1 ile yanma stiresi arasinda iligki
olmadig1 belirlendi. Karbon yanma periyodunda ise yanma siiresinin firin baglangi¢ sicakligi ile kisaldigi ve
karbon yanma siiresi ile yanma hiz1 arasinda iliski olmadig1 goriildii. Sadece biyokiitle tiirliniin yanma davranist

tizerinde etkili oldugu sonucuna varildi.
Anahtar Kelimeler: Biyokiitle, Sabit yatak, Yanma

COMBUSTION BEHAVIOR OF BIOMASS IN FIXED BED

ABSTRACT

In this study, the volatile matter and carbon combustion behaviours of a number of domestic and industrial
biomass wastes (-8+ 16 mesh particle size), namely hazelnut shell, sunflower seed pulp, boll, pistachio shell
and almond husk were investigated in a fixed bed combustion system, along which air flowed by natural
convection and incorporated a wire mesh basket on which combustion was taken place. Effect of initial furnace
temperature (550, 600 and 650°C) on ignition times, volatiles and carbon combustion rates and times were
investigated. It was determined that ignition times of all the biomasses decreased with initial furnace
temperature, combustion times didn’t show a regular change and there was no relationship between combustion
rates and times. In the carbon combustion period, however, it was observed that combustion times decreased
with the initial furnace temperature and there was no relationship between combustion rates and times. It was

concluded that only kind of biomass have effected notably the combustion behaviour.
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Keywords: Biomass, Fixed bed, Combustion
1. GIRIS

Kiiresel 1stnmanin bir sonucu olarak ortaya ¢ikan bolgesel ve kiiresel iklim degisikligi tehdidi basta CO2 olmak
lizere sera gazi emisyonlarinda 6nemli 6l¢iide bir azalma gerektirmektedir (Lu vd., 2008). Fosil yakitlarin
sadece siirdiiriilebilirligi degil, aym1 zamanda yanma triinleri de sorunludur. Sera gazlarinin atmosferde
birikmesi nedeniyle ortaya ¢ikan olumsuzluklar fosil yakitlarin yerini alabilecek alternatif enerji kaynaklari ile
giderilebilir. Bu nedenle, evsel ve endiistriyel firinlarda kullanilan yakitlarin yenilenebilir yakitlarla degistirilme
olanaklari arastirillmaktadir (Panahi ve dig., 2016). Biyokiitle, bol olmasi, dogal olarak yetismesi ve hasattan
sonra ayni yerde yeniden yetistirilebilmesi nedeniyle yenilenebilir enerji kaynagi olarak siniflandirilmaktadir.
Biyokiitle biiyiirken atmosferik karbondioksiti tiikettigi ve daha sonra yandiginda atmosfere geri verdigi i¢in
kapal1 bir karbon dongiisii yaratir. Biyokiitlenin, 6zellikle atik biyokiitlenin termal kullanimi, diger yenilenebilir
enerji kaynaklaryla birlikte elektrik {iretimi i¢in uygun maliyetli, ¢evreye duyarli bir secenek olabilir
(McKendry, 2002; Panahi ve dig., 2016). Biyokiitle, odun artiklari, tarimsal artiklar (ekinlerden, gida islemeden
ve hayvan besiciliginden), 6zel enerji mahsulleri ve biyo-tabanli belediye kat1 atiklar1 olarak dort kategoriye
ayrilabilir (Yang ve dig., 2007). Bu artiklarin temel biyokiitle bilesenleri (seliiloz, hemiseliiloz ve lignin)
yoniinden igerikleri degiskendir. Bu bilesenlerin biyokiitle yanma davranisi lizerinde belirgin etkileri oldugu

bilinmektedir (Lang ve Hurt, 2002; Biagini ve dig., 2009).

Kat1 yakitlarin piroliz, gazlastirma ve yakma gibi termo-kimyasal islemleri artik yaygin olarak kabul goren
stireglerdir. Kati yakit yakma, herhangi bir ek kimyasal islem olmaksizin oksijen varliginda gerceklesen, iyi bir
sekilde kurgulanabilen ve oldukga giivenilir bir enerji iiretim teknolojisidir. Bir kat1 yakitin yanmasi esas olarak
oksidatif piroliz (alevlenme) ve heterojen yiikseltgenme olmak {iizere iki asamadan olusur (Sharma ve dig.,
2015; Varunkumar ve dig., 2011; Mahapatra ve Dasappa , 2011). Kati1 fazda yanma (char yanmasi), reaksiyon
hiz1 yoniinden gaz faz reaksiyonundan (alevli yanma) ¢ok daha yavastir. Kat1 yakitlarin fiziksel ve kimyasal
ozelliklerine bagli olarak yanma siireci onemli Ol¢iide farklilik gosterir. Biyokiitlenin reaktivitesi ugucu
bilesenlerin hizli ¢ikis1 nedeni ile diisiik rankli kdmiirlerden daha ytiksektir (Wang ve dig., 2020; Das ve dig.,
2020). Biyokiitle yakitlari, tipk: diisiik rankli komiirlerin yanma mekanizmalarinda oldugu gibi, piroliz ile ugucu
madde ¢ikist ve yanma sirasini takip eder. Bununla birlikte, komiir ve biyokiitlenin yanmasi arasinda bazi
onemli farklhiliklar vardir. Kémiir yogunluklari tipik olarak diisiik rankli komiirler icin 1100 kg/m? ile yiiksek
yogunluklu pirolitik grafit i¢in 2330 kg/m? arasinda degismektedir. Buna karsilik biyokiitle yogunluklari saman
i¢in 100 kg/m?® ile orman odunu igin 500 kg/m? arasinda degismektedir. Biyokiitle ugucu madde oran1 genellikle
%70-80, komiirlerinki ise %10-50 araligindadir. Biyokiitle yakitlarinin 1s1l degerleri, komiirlerinkinden kayda
deger Olcilide daha diisiiktiir. Yakma uygulamalarinda biyokiitle ya tek basina (tek kaynak yakit olarak) ya da
birincil yakitla birlikte (birlikte atesleme) yakilir. Ayrica, biyokiitle yakitlarindaki yiiksek nem ve kiil igerigi
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tutusma ve yanma sorunlarina neden olabilir (Sami ve dig., 2001).

Gilinlimiizde, enerji talebindeki artig, azalan enerji kaynaklar1 ve fosil yakitlarin kiiresel 6l¢iide atmosferik
Kirletici 6zellikleri gbz Oniine alindiginda, daha verimli ve minimum c¢evresel etki sunan yeni teknolojilere
ithtiya¢c duyulmaktadir. Biyokiitle yakitlar1 bu talebi karsilamada dikkate de§er bir potansiyele sahiptir. Bu
yakitlarin bollugu, 6zellikle diisiik maliyeti ve temel olarak kiiresel iklimi etkileyen sera gazi emisyonlarinin
azaltilmasiyla ilgili 6nemli ¢evresel ozellikleri nedeniyle gelecekte 1s1 ve elektrik {iretimi i¢in kullanimlarinin
artacagi beklenmektedir (Vamvuka ve dig., 2011). Kat1 biyokiitle yakitlar i¢in baslica yakma teknolojileri sabit
yatak ve akiskan yatak yakma sistemleridir. Sabit yatak yakma sistemleri genellikle diisiik maliyet ve ¢alisma
kolaylig1 nedeniyle daha kiigiik 6lgekli elektrik tiretiminde tercih edilirler.

Biyokiitlenin tek basina yanma davranisi ile ilgili pek ¢ok calisma bulunmaktadir. Kémiir ile birlikte ikincil
yakit olarak kullanilmasi agisindan tek bagina yanma davranislarinin bilinmesi 6nemlidir. Biyokiitle ile
komiiriin pelet halinde ve ¢oklu taneler halinde sabit yatakta yanma davraniginin tutugma siiresi, ugucu madde
yanma periyodu ve karbon yanma periyodu yoniinden ele alindig1 ¢calismalar sinirlidir (Duranay ve dig., 2008;
Yilgin ve dig., 2021). Bundan dolay1, laboratuar 6lgekli bir sabit yatak yakma sisteminde farkli biyokiitle

tiirlerinin yanma davranislarinin incelenmesi bu ¢alismanin amacini olusturmaktadir.
2. MATERYAL VE YONTEM
2.1. Orneklerin Hazirlanmasi ve Proximate (Kisa) Analiz

Calismada, Antep fistig1 kabugu (AFK), findik kabugu (FK), badem yesil kabugu (BYK), pamuk kozas1 (PK)
ve ay c¢ekirdegi kiispesi (ACK) olmak iizere bes biyokiitlenin yanma davranisi incelendi. Ornekler havanda
kii¢iik pargalar haline getirilip elendikten sonra—100 mesh biiytikliigiindeki kisim proximate analizlerde (nem,

ucucu madde ve kiil), -8+16 mesh biiyiikliigiindeki kisim ise yakma deneylerinde kullanildi.

Orneklerin nem oram1 Mettler LJ 16 nem tayin cihazi ile belirlendi. Ugucu madde ve kiil igerikleri ASTM D

standartlarina gore, sabit karbon miktar ise farktan belirlendi.
2.2. Yakma deneyleri

Biyokiitle 6rnekleri Sekil 1’de goriilen sabit yatak yakma sisteminde yakildi. Yakma sistemi 105 mm dis ¢apli,
42 mm i¢ ¢aph ve 120 mm yiiksekliginde, iginde direng telleri tasiyan refrakter tugla dosenmis silindirik kesitli
dikey bir kamaradir. Firin iizerine 1s1 kaybini 6nlemek amaciyla 20 mm yiiksekliginde ortasi delik bir refrakter
kapak yerlestirildi. Paslanmaz celikten yapilmis 30 mm c¢apli bir elek sepet 250 mm uzunlugundaki gelik
cubugun ucuna takilmig ve altta bir destek {izerine sabitlenmis sekilde kamara igerisine yerlestirilmistir. Sepet
sistemini tagtyan destek yanma sirasindaki kiitle degisimlerinin kaydedilmesi amaci ile hassas bir terazi (+0,001
g) lizerine yerlestirildi. Firin degisik voltaj transformatorii yardimi ile ¢alisma sicakligina 1sitildi. Firin baglangic
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sicakligi elek sepet yakinina yerlestirilen termogift ile kontrol edildi.

Belirli bir yakma deneyinde, 6n 1sitilmis firin icerisindeki sepet lizerine yogunluklarina bagl olarak 0,600-1.000
g biyokiitle besleme hunisi yardimiyla bosaltildigi anda kronometre galistirildi. Tanelerin ugucu madde yanmasi
sirasindaki tutugsma yani alev goriinme ani ve alev sonme zamani ayna yardimi ile kaydedildi. Bu siireler
arasindaki fark ugucu madde yanma siiresidir. Alev sondiikten sonraki karbon yanma periyodunda ise akkor
halinde yanmaya devam eden tanelerin kararma zamani kaydedildi. Karbon yanma siiresi, bu zaman ile alevin
sondiigii zaman arasindaki siireyi belirtmektedir. Orneklerin ugucu madde yanma hiz1 ile karbon yanma
hizlarinin belirlenmesi amaci ile yanma sirasinda her 5 saniyede bir kiitle degisimi kaydedildi. Orneklerin
yanma davraniglar1 500, 550 ve 600°C'lik firin baslangi¢ sicakliklarinda incelendi. Yanma hiz verileri her bir

ornegin belirtilen sicakliklarda en az iki defa yakilmasi ile elde edildi.

Ucucu madde ve karbon yanma hizlari, yanma sirasinda kaydedilen kiitle degisimi egrilerinin ortalama egimleri
ve baslangi¢c miktarlar1 dikkate alinarak (1) denklemi ile hesaplandi. Burada W, 6rnegin ugucu madde veya

sabit karbon miktarini temsil etmektedir (Yilgin ve Pehlivan, 2009).

#= () (%) @

Sekil 1. Deneysel sabit yatak yakma sistemi: 1. Refrakter tugla; 2. Sepet; 3. Direng teli; 4. Biyokiitle; 5. Firin kapagi; 6. Termogift; 7.
Terazi; 8. Destek; 9. Ayna; 10. Sepet gubugu; 11. Gerilim degistirici; 12. Besleme hunisi

3. SONUCLAR VE TARTISMA

Antep fistig1 kabugu (AFK), findik kabugu (FK), badem yesil kabugu (BYK), pamuk kozasi (PK) ve ay
cekirdegi kiispesinin (ACK) proximate analiz sonuglar1 Tablo 1'de verilmistir. Biyokiitle 6rneklerinin kiil
igerikleri %1-11 arasinda sabit karbon igerikleri %15-26 arasinda degismektedir. Biyokiitle i¢in kiiliin
kaynagini olusturan inorganik maddelerin yumusak odunda %]1’den az, sert odun ve tarimsal atiklarda ise

%15’e kadar degistigi bildirilmektedir (Yaman, 2004).
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Biyokiitle 6rneklerinin 500°C firin baslangi¢ sicakligi igin kiitlelerinin zamanla degisimi Sekil 2' de
goriilmektedir. Sekildeki egrilerde 6rneklerin yanmasi sirasinda ugucu madde ve karbon yanma periyodu olmak

iki tizere farkli yanma bolgesi bulunmaktadir.

Tablo 1. Biyokiitle 6rneklerinin Proximate analiz sonuglari (%kiitle) (*: Farktan belirlendi.)

Ornek Nem Ucucu madde Kiil Sabit karbon*
FK 6,2 69,4 1,0 23,4
AFK 3,4 77,2 2,5 16,9
ACK 4,3 71,5 59 18,3
BYK 53 67,7 10,9 16,1
PK 6,0 74,2 40 15,8
AFK BYK PK FK —ACK
1 =X
0,8
C
E 06
3
<
2 04 -
=
i
0,2
O T T T \

0 25 50 75 100 125 150 175 200 225 250
Siire (s)

Sekil 2. Orneklerin 500°C' deki yanma sirasinda kiitle degisimi

Biyokiitle drneklerinin 500, 550 ve 600°C firin baslangi¢ sicakliklarinda ugucu madde yanma periyoduna ait
tutusma zamani, ugucu madde yanma siiresi ve ucucu madde yanma hizlar1 Tablo 2'de verilmistir. Tabloda
BYK 6rneginin 500°C ve 550°C firin baslangi¢ sicakliklarinda tutugsmadigi gozlendi. Bunun nedeni bu
sicakliklarda BYK tanelerinin 1sinmast ve bozunmasi sonucu ortaya ¢ikan yanicit ugucu maddelerin tane
cevresinde yeterli bir konsantrasyona ulasmamasidir. Bu sicakliklarda tutusma siireleri belirlenen diger
orneklerin ise alevlerinin zayif oldugu gozlendi. Ornegin Tablo 1'de FK ve ACK' nin ugucu madde miktarlar
biri birine yakin olmasina ragmen tutusma siireleri ve ugucu madde yanma siireleri farklidir. Bu durum
biyokiitle nemi, temel biyopolimer bilesenleri ve fiziksel yapisindan kaynaklanabilir. Literatiirde findik
kabugunun holoseliiloz igeriginin %56,6 lignin igeriginin %40 ve ay c¢ekirdegi kabugunun holoseliiloz
iceriginin %67,1 ve lignin iceriginin ise %27,1 oldugu belirtilmistir (Bilgic ve dig., 2016). Bu durum ay

cekirdegi kiispesinde hemiseliiloz ve seliiloz igeriklerinin yiiksek olmasi nedeniyle diisiik yakma sicakliginda
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bu bilesenlerin pargcalanma sicakliklarina hizli bir sekilde ulasmasi ve ugucu bilesenlerin taneden hizla
salinmasiyla yeterli konsantrasyona geldigini gostermektedir. Biyokiitle 300°C'nin altinda pargalanabilen bir
yakittir. Biyokiitle baslica hemiseliiloz, selilloz ve ligninden olusmaktadir. Odunun yapisini olusturan
hemiseliilozun 225-325°C, seliillozun 305-375°C ve ligninin ise 250-500°C sicaklik araliginda parcalandigi
bildirilmektedir (Prins ve ark., 2006). BYK 'nin 500 ve 550°C firin baslangi¢ sicakliklarinda tutusmamasi bu
bilesenlerin daha diigiilk olmasindan kaynaklanabilir. Bu sicaklik araliklarindan ligninin pargalanma sicaklik
araliginin hemiseliiloz ve seliilloza gore daha genis oldugu goriilmektedir. Ugucu madde yanma siiresinin
biyokiitleye bagli olarak degistigi, FK ve AFK 6rneklerinde 550°C 'de arttigi 600°C 'de ise azaldigi tablodan
gorilmektedir. Bu durum oOrneklerdeki ugucu bilesenlerin 550°C 'de yapidan tamamen uzaklastigini
gosterebilir. Firin baslangi¢ sicakliginin 600°C oldugu yakma sicakliginda tutusma ve ugucu madde yanma
stirelerinin belirgin olarak kisalmasi bunu dogrulamaktadir. Yanma sirasinda kaydedilen kiitle degisim
egrilerinin egimi ve 1 nolu denklemden hesaplanan hiz degerlerinin ugucu madde yanma siiresi ile iliskili
olmadigr goriilmektedir. Bu durum alev goriilmeden Once tanelerden ucucu madde ¢ikisi oldugunu

gostermektedir (Yilgin, 2009).

Tablo 2. Biyokiitle drneklerinin ug¢ucu madde yanma siireleri ve ugucu madde yanma hizlar

Ugucu madde yanma

Ornek S1E:Oacl:<)hk Tutusrrze;)zamam U(;ucuS l.rirrlzgiid(es)yanma hizt
(s1).10?
FK 48 17 1,7
AFK 27 33 2,0
ACK 500 35 19 1,8
BYK - - -
PK 14 16 3,4
FK 17 47 1,7
AFK 19 45 1,8
ACK 550 29 21 2,1
BYK - - -
PK 11 16 2,8
FK 8 25 2,4
AFK 10 21 1,6
ACK 600 7 29 18
BYK 19 8 1,7
PK 5 6 5,2
Tablo 3.Biyokiitle 6rneklerinin karbon yanma hizlari ve siireleri
(*: BYK Orneginin toplam yanma siirelerini gostermektedir.)
- Sicaklik Karbon yanma siiresi Karbon yanma hizi
Ornek o N 1n3
€9) ©) (s7).10
FK 328 4,2
AFK 301 5,9
ACK 500 171 5,6
BYK 326" -
PK 157 9,9
FK 282 3,9
AFK 291 5,6
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ACKU 550 228 49
BYK 307* -

PK 133 10,2
FK 235 6,8
AFK 202 10,5
ACK 600 166 6.9
BYK 236 11,9
PK 74 15,4

Biyokiitle drneklerinin 500, 550 ve 600°C firin baslangi¢ sicakliklarinda karbon yanma periyoduna ait yanma
hizlar ve siireleri Tablo 3'de verilmektedir. FK' nin karbon yanma siiresi diger drneklerden daha yiiksektir. Bu
durum, Tablo 1'de gorildigi gibi, sabit karbon igeriginin diger Orneklerden yiiksek olmasindan
kaynaklanmaktadir. Orneklerin karbon yanma siireleri yakma sicakligi ile beklenildigi gibi kisalmistir.
Biyokiitleye bagli olarak karbon yanma siiresi arasinda belirgin bir degisim gozlenemedigi bunun da 6rneklerin
karbon iceriklerinin yakin olmasindan kaynaklandigi s6ylenebilir. Tablodan ugucu maddenin taneleri tamamen
terk etmedigi durumda karbon yanma hizlarinda artis oldugu ve karbon yanma periyodunda geride kalan ugucu
bilesenlerin saliminin yanma hizini etkiledigi sdylenebilir. Burada yanma siiresi ile yanma hizlar1 arasinda bir

iligki goriilmemektedir.
SONUCLAR

Biyokiitlenin sabit yatakta yanmasi iizerine biyokiitle ¢esidinin ve sicakligin etkisinin incelendigi ¢alismada

asagidaki sonuglara varildi:
¢ Biyokiitlenin yapisi ve temel bilesenleri tutusma siiresi tizerinde etkilidir.

e Biyokiitlelerin karmagik biyopolimer yapisi ugucu madde yanma hizlari ile siirelerinin iligkilendirilmesini
engellemektedir.

e Karbon yanma siiresi sicaklik ile azalmakta ancak, yanma hizi ile siiresi arasinda bir iliski bulunmamaktadir.

e Karbon yanma periyodunda ugucu bilesenlerin varliginin karbon yanma hizi tizerinde etkilidir.
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ABSTRACT

The survey of adult mosquitoes in four selected sites in Nigeria Police Academy (Polac), Wudil, Kano, Nigeria
in September, 2019 was subjected to a two-factor analysis model in order to test for significance differences
among sample means. A total of one thousand and sixty (1060) mosquitoes comprising of 3 genera; Anopheles,
Aedes and Culex were identified in the girls’ hostel, girls’ hostel staircase, quarter guard, and clinics. Anopheles
mosquitoes was higher in terms of abundance with a total number of 632 samples, about 36.79% followed by
Culex mosquitoes with a total number of 223 samples, about 21.04% and Aedes mosquitoes with a total number
of 214 samples, about 20.19%. Also, 170 of the mosquitoes were males; about 16.04% and 890 of the
mosquitoes were females; about 83.96%. The population of mosquitoes in girls’ hostel was 228, about 21.51%;
the staircase of the girls’ hostel is 454, about 42.83%; the quarter guard 340, about 32.08%; and the clinic is 38,
about 3.58%; thus, abundance of mosquitoes is prevalent in the staircase of the girls’ hostel followed by the
girls’ hostel, quarter guard and the clinic. The interaction plot publicized that the differences between levels of
one factor for Aedes will depend on the level of the other factors of Anopheles and Culex mosquitoes. Fishers’
significant difference test disclosed that the mean of observation of the staircase is significantly different from
the mean of observation of the clinics and girls’ hostel; but, not significantly different from the means of the
observation of the quarter guard. The Tukey's honestly significant difference test showed that no significant
differences were observed between site surveyed sample means of girls’ hostel and clinic, quarter guard and
girls’ hostel, girls’ hotel staircase and girls’ hostel as well as girls’ hotel staircase and quarter guard; but
significant differences transpired between site surveyed sample means of quarter guard and clinic, girls’ hotel
staircase and clinic. Also; significant differences transpired between sample means of Anopheles and Aedes.
Mosquito nips cause a considerable health risk to the cadets, with mosquito-borne diseases causing millions of

deaths a year global; as such, disincentive procedures to keep them at anchorage are indispensable.

Keywords: Disease, Polac Environment, Human health, Infections, Mosquitoes-Genera, Two-Factor Model

INTRODUCTION

Mosquitoes are the most important vectors of public health due to their roles in the transmission of diseases
such as Malaria, Lymphatic filariasis and others. Apart from their role in the transmission of diseases, the sound

they make to announce their presence is also annoying. Different species of this insect have been identified as
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the vector transmitting these diseases. The females of most species have piercing and sucking mouth parts for
sucking blood. Malaria is a life-threatening disease caused and spread by Plasmodium parasite and female
mosquito vectors, respectively with 92% of malaria cases and 93% of malaria deaths occurring in the African
region (WHO, 2018). According to WHO, 2015 the transmission of diseases by mosquitoes is more intense in
places where the mosquito life span is longer (so that the parasite has time to complete its development inside
the mosquito) and where it prefers to bite humans rather than animals. According to WHO, 2019 World Malaria
Report, Nigeria had the highest number of global malaria cases (25 % of global malaria cases) in 2018 and
accounted for the highest number of deaths (24 % of global malaria deaths). The mature female anopheles
mosquito needs a blood meal for its reproduction.

Two-way analysis of variance enables us to look at the individual and joint effects of two independent variables
on one dependent variable; thus, it tells us about the main effect and the interaction effect. Regularly, ANOVA
is used to test equality among several means by comparing variance among groups relative to variance within
groups (random error). Moreover, the design affords natural replications that result from overlapped factors.
Tests of main effects are tests of one factor averaged over levels of the other factors (Bland & Altman, 1996c;
Fisher, 1925; Fujikoshi, 1993). Absence of interaction between two factors implies that the additive effect of
one factor is identical across all levels of the other factor. In that situation, tests and interpretation of main
factors are straightforward. If interactions exist, one must interpret main effects carefully, because relations
among mean levels of one factor differ according to levels of the second factor (Fisher, 1925; Kleinbaum, et
al., 1988; Winer et al., 1991; Fujikoshi, 1993; Bland & Altman, 1995c; Zar, 1999; Gelman, 2005; Sit, 2007;
Kass, 2011).

MATERIALS AND METHODS
Study Area and Sites

Nigeria Police Academy, Wudil Kano, Nigeria lies on latitude 11°49'N and longitude 8°51" E and falls within
the semi-arid Sudan savannah zone of West Africa about 840 kilometers from the edge of the Sahara Desert as
shown in figure 1. Kano has a mean height of about 472.45m above sea level. The temperature of Kano usually
ranges between a maximum of 33°C and a minimum of 15.8°C although sometimes during the harmattan, it
falls down to as low as 10°C. Kano has two seasonal periods, which consist of four to five months of wet season
and a long dry season lasting from October to May. The rainfall in this area ranges between 1016mm and
1524mm with a relative humidity between 60% and 80%. The guinea savannah is divided into two vegetation
zone; the northern and southern guinea savannah. The temperature of this area is highly influenced by the Niger
Benue trough where heat is trapped.
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Figure 1: Map of Nigeria Police Academy Wudil Kano, Nigeria

Study Design

The study was carried out in four selected sites in some parts of the Nigeria Police Academy, Wudil Kano,
Nigeria. These sites are Girls’ hostel, staircase, Quarter guard (a building used mainly for the detention of

offenders in the Academy premises), and the clinic.
Sample Collection

In the month of September, 2019 mosquitoes were collected indoors between 05:30pm and 06:00am using the
pyrethrum-base aerosol spray (Raid). Mosquitoes were collected on white clothes spread on the floors of the
four (4) selected sites: Girls hostel, staircase, quarter guard, and clinic. All knocked down mosquitoes were
collected into sample bottles and taken to the laboratory for morphological identification as described by
(Amusan, et al., 2007; Gillies & Coetzee, 1987).

Mosquitoes were picked with forceps, dropped on a clean slide and then observed under a light microscope
with x 40 objectives. Features such as size of antennae, color and size of the maxillary palps, length of proboscis,
colour and shape of abdomen, colour and length of legs, colour of wings etc., were observed and compared.

Individual mosquitoes were identified into species level, counted and recorded.
Statistical Analysis Technique

The dataset comprises of three insects (mosquito); Anopheles, Culex, and Aedes being surveyed at different
sites (Girls Hostel, Girl’s hostel staircase, Quarter Guard, and Clinic) of Nigeria Police Academy, Wudil, Kano

State. The insects have male and female as interaction.

A two-way ANOVA test analyzes the effect of the independent variables on the expected outcome along with
their relationship to the outcome itself (Yates, 1934; Kass, 2011). All these variables are varying independently

and normally around a mean. Let Y;, denote the response random variable in k-th measure for treatment (i,j);

k=1...,n;,1=1...,1 indexes the levels of the first factor, and j=1...,J indexes the levels of the second
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factor, then:
Yijk = M+ & (1)

Besides the variation explained by the factors, there remains some amount of unexplained variation ¢, , random

ijk
error. The mean of the response variable is modeled as a linear combination of the explanatory variables
(Gelman, 2005; Gelman and Hill, 2006):

/uij=:u+ai+ﬁj+vij (2)

where g is the population group means, ¢, is the additive main effect of level i from the first factor (i-th row in
the contigency table), ;is the additive main effect of level j from the second factor (j-th column in the
contingency table) and v; is the non-additive interaction effect of treatment (i,j) from both factors (cell at row

i and column j in the contingency table) (Fujikoshi, 1993).

A two-way ANOVA partitions the total sum of squares into within sum of squares and between sum of squares.

Carrying out hypothesis test on an appropriate test statistic requires the assumption of normality for the ANOVA

model that is;Y;, [ N(,uij,az) (homoscedasticity) or equivalently &, [J N (0,02) and the homogeneity of

variance among groups being compared is expected to be similar across all groups. If one of these assumptions
is not met, we might need to transform the data using a logarithmic or exponential transformation to reduce the

variability in the data, or you may be able to use a non-parametric alternative.

The mean corresponds to mosquitoes (Anopheles, Culex, Aedes) by gender groups (female, male) that are
defined by the combination of the two independent variables surveyed at girls hostel, girls’ hostel staircase,
quarter guard, and clinics has the following hypotheses adopted at 0.05 level of significance. The dataset was

analyzed using R programming language.

Hypothesis (1): Main effect insects

Ho: insect group means are all equal versus

Ha: at least one insect group mean is different from the others
Hypothesis (I1): Main effect of site surveyed

Ho: surveyed site group means are all equal  versus

Ha: at least one surveyed site group mean is different from the others
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Descriptive statistics of table 1 revealed that, a total of one thousand and sixty (1060) mosquitoes comprising

of 3 genera; Anopheles, Aedes and Culex were identified during the month of September, 2019 in the girls’

hostel, girls’ hostel staircase, quarter guard, and clinics. The population of mosquitoes in girls’ hostel is 228,
about 21.51%; the staircase of the girls’ hostel is 454, about 42.83%; the quarter guard 340, about 32.08%; and

the clinic is 38, about 3.58%); thus, abundance of mosquitoes is prevalent in the staircase of the girls’ hostel

followed by the girls’ hostel, quarter guard and the clinic. Also, Anopheles mosquitoes was higher in terms of

abundance with a total number of 632 samples, about 36.79% followed by Culex mosquitoes with a total number

of 223 samples, about 21.04% and Aedes mosquitoes with a total number of 214 samples, about 20.19%. More

so, 170 of the mosquitoes were males, about 16.04% and 890 of the mosquitoes were females, about 83.96% in

Nigeria Police Academy.

Table 1: Descriptive Statistics

Anopheles Culex Aedes
Sites surveyed Male | Female| Male Female| Male| Female Total(mean)
Girls’ hostel 15 182 4 22 1 4 228
Staircase 45 111 28 74 39 157 454
Quarter guard 17 223 14 74 2 10 340
Clinic 4 26 1 6 0 1 38
Total (mean) 81 542 47 176 42 172 1060

The F test on table 2 for the main effect of insect with p-value=0.163 indicates that the insects group means are

all equal. Also, the F test for the main effect of the sites surveyed with p-value=0.237 indicates that surveyed

site group means are all equal.

Table 2: Analysis of Variance for the month of September (original data)

Response data df SS MS F-value Pr(>F)
insect 13640 6820 2.012 0.163
Sites_surveyed 3 15707 5236 1.545 0.237
residuals 18 61002 3389

To validate the inferences made for the ANOVA in table 2, we need to check for normality and homogeneity

of variances assumptions of its residuals.

Normality Assumption of the Dataset

It can be seen in figures 2 below that the residuals of the original data are not distributed symmetrically around

the centre of all scores.
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Figure 2: Histogram of the original data

It can be seen from the plot of sample quantiles in figure 3 that the datasets are not normally distributed since
the points seem to deviate markedly away from the straight line with outliers’ points at the ends of the line,

distanced from the bulk of the observations.

Normal Q-OQ Plot

Sample Quantles

Theoretical Quantiles

Figure 3: Quantile to quantile plot

Table 3: Normality test for the month of September (original data)

Tests Statistics P-value
Shapiro-Wilk 0.8746 0.00649
Jarque-Bera 14.2451 0.0008067

Shapiro-Wilk and Jarque-Bera tests revealed that the residuals of the model are not normally distributed with
p-values of 0.00649 and 0.0008067 less than significance level, 0.05.

Homogeneity of Variances Assumption

The results of table 4 revealed that variances are not equal across groups or samples, since the p-value of
0.00265 is less than significance level, 0.05.
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Table 4: Homogeneity of Variances test for the month of September (original data)

K-squared df p-value
14.1959 3 0.00265

The residual of the original data did not satisfy the assumptions of normality and homogeneity of variance; so,
the inferences made from table 2 are not valid. We have to transform the data using a logarithmic transformation.
The F test on table 5 for the main effect of insect with p-value=0.00946 indicates that the insects group means
are all not equal. Also, the F test for the main effect of the sites surveyed with p-value=0.00195 indicates that

surveyed site group means are all not equal, that is, they are different from the others.

Table 5: Analysis of Variance for the month of September (transformed data)

Response data df SS MS F-value Pr(>F)
insect 2 16.44 8.218 6.105 0.00946
Sites_surveyed 3 29.96 9.986 7.418 0.00195
residuals 18 24.23 1.346

To validate the inferences made for the ANOVA in table 5, we check for normality and homogeneity of
variances assumptions of its residuals as done previously. The null-hypothesis that the population residuals are
normally distributed in table 6 cannot be rejected for Shapiro-Wilk and Jarque-Bera tests with p-values of

0.1764 and 0.518 greater than significance level, 0.05.

Table 6: Normality test for the month of September (transformed data)

Tests Statistics P-value
Shapiro-Wilk 0.9415 0.1764
Jarque-Bera 1.3156 0.518

The results of table 7 revealed that variances are equal across groups or across samples, since the p-value of
0.2301 is greater than significance level of 0.05. Thus, after the transformation of the data the basic assumptions
of ANOVA were satisfied. Hence, the inferences made about table 5 are valid and we conclude that insect group

means and the surveyed site group means are all not equal, that is, they are different from the others.

Table 7: Homogeneity of Variances test for the month of September (transformed data)
K-squared df p-value
4.3074 3 0.2301

The design plot of figure 4 showed that Aedes mosquitos’ has a low mean of yields; Culex mosquitos’ mean of
yields is slightly below the overall mean, while Anopheles mosquitos’ mean of yields is above the overall mean
of the samples. Thus, Anopheles mosquito is more in Polac for the month of September. Furthermore, the

staircase and quarter guard have the highest mean of yields for mosquitoes, while the girls hostel’s and the
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clinics’ mean of yields fall below overall mean of the sample. Thus, the staircase and quarter guard are breeding

places for mosquitoes in Polac for the month of September.

Design Plot

Staircase T

Anopheles -

2 4 Quarter Guard -+

S TUSX

Mean of Yields

Girls Hostel -

Aedes ——

= Clinic ——
— - -
insect sites_surveyed

Factors

Figure 4: Design plot for mean of yields against the factors

The line that connects the means of data in figure 5 for Culex and Anopheles are quite parallel; thus, the
interaction effects are very small compared to main effects or they are only apparent in a small number of
treatments; so, they are probably unimportant. Also, the mean of data for Aedes crisscross the mean of data for
Anopheles and Culex; thus, the differences between levels of one factor for Aedes will depend on the level of

the other factors of Anopheles and Culex mosquitoes.

Aedes
""""" Anopheles
Culex

mean of data

Clinic Giris Hostel Quarter Guard Staircase

sites_surveyed

Figure 5: Interaction plot for mean of data against site surveyed

In figure 6 below, the interaction plots’ lines for staircase, quarter guard, girls hostel and clinic are close to
parallel; thus, the interaction effects will be very small compared to main effects or only apparent in a small

number of treatments; so, they are probably unimportant.
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Figure 6: Interaction plot for mean of data against the insects

It can be seen from table 8 that, the mean of observation of the girls’ hostel is not significantly different from
the mean of observation of the clinics. Also, the mean of observation of quarter guard is significantly different
from the mean of observation of the clinic; but, insignificantly different from the mean of the observation of
the girls’ hostel. More so, the mean of observation of the staircase is significantly different from the mean of
observation of the clinics and girls’ hostel; but, not significantly different from the means of the observation of

the quarter guard.

Table 8: Fisher’s Least Significant Different (LSD) Test

Clinic Girls Hostel Quarter Guard
Girls Hostel 01529 |- | e
Quarter Guard 0.0275 03833 |-
Staircase 0.0013 0.0361 0.1905

Tukey's honestly significant difference (HSD) test is used to test differences among sample means for
significance. It tests all pairwise differences while controlling the probability of making one or more Type |
errors; i.e., the probability of rejecting the null hypothesis (no significance difference) given that the null
hypothesis is true. This post-hoc analysis will provide greater insight into the differences or similarities between
specific groups. In figure 7; the between groups of all insects sample means’ plots for Culex and Aedes as well
as Culex and Anopheles crossed the boundary line to the left; thus, no significant differences between groups
of their sample means. But, significant differences transpired between sample means of Anopheles and Aedes.
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Figure 7: Tukey HSD confidence interval plot of insects

In figure 8 below, the plots of the 95% confidence interval for the differences in the sample means of site
surveyed. It can be seen that the girls’ hostel and clinic, as well as the girls’ hostel staircase and quarter guard
crossed the boundary line to the left, while the remaining site surveyed did not cross the boundary line and
remained at the right side. Thus, no significant differences were observed between site surveyed sample means
of girls’ hostel and clinic, quarter guard and girls’ hostel, girls’ hotel staircase and girls’ hostel as well as girls’
hotel staircase and quarter guard. Succinctly, significant differences between site surveyed sample means of
quarter guard and clinic, girls’ hotel staircase and clinic were detected.

O952e6 family-wise confidence level

Staircase-Clinic Girls Hostel-Clinic

g - | | ’
2
?-'; T : T : T : T T
8 -2 o a = 3 a s
‘-% Differences in mean levels of sites__surveyed
Figure 8: Tukey HSD confidence interval plot of sites surveyed
CONCLUSION

The survey of adult mosquitoes in four selected sites in Nigeria Police Academy (Polac), Wudil, Kano, Nigeria
in September, 2019 was subjected to a two-factor analysis model in order to test for significance differences

among sample means. A total of one thousand and sixty (1060) mosquitoes comprising of 3 genera; Anopheles,
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Aedes and Culex were identified in the girls’ hostel, girls’ hostel staircase, quarter guard, and clinics. Anopheles
mosquitoes was higher in terms of abundance with a total number of 632 samples, about 36.79% followed by
Culex mosquitoes with a total number of 223 samples, about 21.04% and Aedes mosquitoes with a total number
of 214 samples, about 20.19%. Also, 170 of the mosquitoes were males; about 16.04% and 890 of the
mosquitoes were females; about 83.96%. The population of mosquitoes in girls’ hostel was 228, about 21.51%;
the staircase of the girls’ hostel is 454, about 42.83%; the quarter guard 340, about 32.08%; and the clinic is 38,
about 3.58%; thus, abundance of mosquitoes is prevalent in the staircase of the girls’ hostel followed by the
girls’ hostel, quarter guard and the clinic. The interaction plot publicized that the differences between levels of
one factor for Aedes will depend on the level of the other factors of Anopheles and Culex mosquitoes. Fishers’
significant difference test disclosed that the mean of observation of the staircase is significantly different from
the mean of observation of the clinics and girls’ hostel; but, not significantly different from the means of the
observation of the quarter guard. The Tukey's honestly significant difference test showed that no significant
differences were observed between site surveyed sample means of girls’ hostel and clinic, quarter guard and
girls’ hostel, girls’ hotel staircase and girls’ hostel as well as girls’ hotel staircase and quarter guard; but
significant differences transpired between site surveyed sample means of quarter guard and clinic, girls’ hotel
staircase and clinic. Also; significant differences transpired between sample means of Anopheles and Aedes.
Mosquitoes transfer diseases that afflict human health, and communicate quite a few illnesses and parasites; as
such, operative mosquito control tools that they can use without posing unreasonable risk to human health and

the environment are indispensable.
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SMART FARMING - THE BACKBONE OF INDIAN ECONOMY
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ABSTRACT

Agriculture is the broadest economic sector and plays a vital role in the overall economic development of a
nation. Agriculture is the backbone of the Indian economy. Today agriculture routinely uses sophisticated
technologies such as Robots, Moisture sensors, aerial images, and GPS technology. These advanced devices
and precision agriculture and robotic systems allow businesses to be more profitable, efficient, safer, and
environmentally friendly. Technological advancements in the arena of agriculture will ascertain to increase the
competence of certain farming activities. For example, smart sensing and irrigation systems through wireless
communications technology can be called smart farming. Novel and smart farming includes physical parameters
such as soil moisture content, nutrient content, and mainly soil pH, vital in farming activity. The detailed

modeling and control strategies of a smart irrigation and smart farming system are demonstrated

Keywords: Economic development, robots, aerial images, GPS technology.
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Chenna Kesavan K.
R.M.K Engineering College, Kavaraipettai — 601206 , Thiruvallur Dist,Tamil Nadu , India

Dr. M. MEENA
R.M.K Engineering College, Kavaraipettai — 601206 , Thiruvallur Dist,Tamil Nadu , India

Dr. A. VIJAYALAKSHMI
R.M.K Engineering College, Kavaraipettai — 601206 , Thiruvallur Dist, Tamil Nadu , India

Dr. S.D. Uma MAGESWARI
R.M.K Engineering College, Kavaraipettai — 601206 , Thiruvallur Dist,Tamil Nadu , India

ABSTRACT

The goal of smart agriculture research is to ground a decision-making support system for farm management. In
addition, smart farming deems it necessary to address the issues of population growth, climate change and
labour that have gained a lot of technological attention, from planting and watering crops to health and

harvesting.

Cloud computing is a major technique that can build massive data involved in agriculture production. 10T is a
revolutionary technology that represents the future of agriculture and computing. RFID technologies can help

develop plant factories and realize automatic control production of agriculture.

Climate-Smart Agriculture is an approach for guiding actions required to help stakeholders worldwide identify
and develop strategies to make agriculture more productive and sustainable. A perfect combination of them can
promote the fast development of agricultural modernization, realize smart agriculture and effectively solve the

issues concerning agriculture, countryside, and farmers.

Keywords: Smart farming; cloud computing; 1oT(Internet of things);RFID(Radio-frequency identification)
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INFLUENCE OF GREEN MANURE FROM SPEAR GRASS ON SELECTED SOIL PHYSICAL
PROPERTIES AND MAIZE GROWTH IN SOUTHERN GUINEA SAVANNA OF NIGERIA

“Ewetola E. A.
Department of Crop Production and Soil Science, Ladoke Akintola University of Technology, Ogbomoso, Oyo State, Nigeria

Isola J. O.
Department of Soil Science, Forest Research Institute of Nigeria, Ibadan, Nigeria

Babatunde, I. E.
Department of Crop Production and Soil Science, Ladoke Akintola University of Technology, Oghomoso, Oyo State, Nigeria

ABSTRACT

A field experiment was conducted in 2019 to determine the sole and combined effects of green manure from
spear grass and NPK 15:15:15 fertilizer on selected soil physical properties and performance of maize (Zea
mays L.). The treatments consisted of spear grass applied at, 5.0, 10.0 t ha*, NPK 15:15:15 at 120 kg Nha, 2.5
t ha + 60 kg N ha*NPK and control (no amendment). The six treatments were arranged in a Randomized
Complete Block Design with three replications. Green manure combined with NPK significantly reduced bulk
density and increased total porosity compared to the control and sole NPK. VVolumetric moisture content was
significantly higher on 5t ha*, 10 t ha' and 2.5 t ha + 60 kg N haNPK compared to the control and NPK.
Corresponding values of saturated hydraulic conductivity under 5t ha*, 10 t ha' and 2.5 t ha® + 60 kg Nha
INPK were higher than the control and NPK although statistically similar. Sole application of NPK gave
significantly taller plant, wider stem, higher number of leaves and larger leaf area compared with the control
and other treatments. However, the order of growth parameter under the treatments were NPK>2.5 t ha* + 60
kg N haNPK >5 t ha>10 t ha*>control. Soil physical condition was improved under sole application of
organic amendment and combined application than sole NPK. Therefore, spear grass though regarded as
noxious weed can serve as green manure applied either sole or combined with NPK to improve soil physical
condition and maize production.

Keywords: Spear grass, green manure, NPK, Physical properties, maize growth
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CLIMATE CHANGE AND ITS IMPACTS IN INDIAN HORTICULTURE

Assist. Prof. Dr. Arunkumar R.*
Department of Agricultural Extension, SRS Institute of Agriculture and Technology, Vedasandur, Tamil Nadu.

Senior Research Fellow, V. BALAMURUGAN
Department of Agricultural and Rural Management, Tamil Nadu Agricultural University, Coimbatore, Tamil Nadu.

ABSTRACT

Climate change and global warming is the largest concern of humankind in 21 st century. The introduced
commercial varieties of vegetables, fruits and flowers will perform ineffectively in an unpredictable way
because of distortion of atmosphere. Ice cap melting in the Himalayan areas will diminishing chilling effect
needed for the flowering of various horticultural plants such as Rhododendron, Saffron, Orchid, Apple etc.
Commercial establishment of horticultural crops particularly cultivated under open field conditions will be
affected severely. Because of high temperature physiological disorder of horticultural plants will be more
pronounced. Some of the examples are Mango spongy tissue, litchi fruit cracking, etc. Air pollution mainly
minimized the yield of various horticultural crops and improves the power of some physiological disorder
mainly mango black tip. The most useful way is to follow conservation farming, using reforestation, water and
forest conservation, renewable energy, etc. To support the productivity, alteration of recent horticultural
practices and more usage of greenhouse technologies are the ways to minimize the impact of climate change.
Advancement of new cultivars of horticultural plants tolerant to pests and disease resistance, high temperature,
short duration and giving better yield under stress situations, as well as the adoption of hi—technology

horticulture will be the main techniques to meet this difficulty.

Keywords: Climate change, global warming, horticultural crops and hi-technology horticulture.
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KOYUNLARDA VERIMi ETKIiLEYEN BAZI ADAY GENLER

Ars. Gor. Ayse Nur TANIS
Selcuk University, Faculty of Agriculture, Department of Animal Science, Konya, Tiirkiye
ORCID ID: 0000-0002-4369-0916

Dr. Ogr. Uyesi Fatma ILHAN
Selguk University, Faculty of Agriculture, Department of Animal Science, Konya, Tiirkiye
ORCID ID: 0000-0002-9248-2056

Prof. Dr. ismail KESKIN
Selguk University, Faculty of Agriculture, Department of Animal Science, Konya, Tiirkiye
ORCID ID: 0000-0001-9358-7522

OZET

2020 Haziran sonu itibariyle Tiirkiye 42 milyon 713 bin bas koyun varligina sahiptir. Ciftlik hayvanlarindan
biri olan koyun, ekonomik ve kiiltiirel agidan olduk¢a 6nemlidir. Cogunlukla etleri, siitleri ve yiinleri i¢in
yetistirilmektedirler. Koyunlarda et verimi ve kalitesi, siit verimi ve kalitesi, yiin verimi gibi verim 6zellikleri
insanlar i¢in dnemlidir. Ayrica biiyiime ve lireme 6zellikleri de ekonomik agidan dnemlidir. Biiylime ve verim
ozelliklerinin genetik agidan anlagilmasi, bu hayvanlardan elde edilen verimi artirmaya olanak tanimaktadir.
Gelisen teknoloji ve gen tanimlama yontemleri ile ekonomik agidan 6nemli fenotipik 6zelliklerle iliskili aday
genler tanimlanmistir. Kantitatif 6zellik lokusu (QTL) ve genom ¢apinda iliskilendirme (GWAS) calismalari
aday genlerin tanimlanmasinda ve karakterize edilmesinde 6nemli bir role sahiptir. Biiyiime ile ilgili genlerle
yapilan ¢aligmalar sonucunda, biiyiime hormonu geninin siitten kesim sonrasi viicut agirhigi artisini etkiledigi
tespit edilmistir. LEP geni, karkas yag agirliginin artmasiyla iligkilidir ve MSTN geni, karkas yag agirligin
azalttig: bildirilmistir. p-LGB genotiplerinin laktasyon siiresi ve laktasyon siit verimi tizerine etkileri
istatistiksel olarak anlamli bulunmustur. Koyunlarda BMPRIB, BMPR ve BMP-15 genleri dogurganlik ile
giiclii bir sekilde iligkili bulunmustur. FST geni, yapag: inceligi ve ylin kivrim ozellikleri ile ilgili olarak
tanimlanmistir. Siralama ve veri analizi teknolojilerindeki gelismeler, farkli fenotipik 6zelliklerin genetik arka
planlarin1 6grenmede etkili olmustur. Birden fazla 6zelligi etkileyen genlerin islevini anlamaya yonelik
calismalarin daha fazla istatistiksel calisma ve yeni genetik araglar kullanilarak yapilmasi 6nemlidir. Bu
arastirmada biiylime ve verim Ozelliklerini etkileyen bazi aday genler hakkinda bilgiler bulunmaktadir. Bu

caligmalar koyunlarda et ve siit verimleri ile kalite, bilylime ve iireme faaliyetleri i¢in faydali olacaktir.

Anahtar Kelimeler: Aday gen, fenotipik 6zellik, gen bolgesi, koyun, Ovis aries, verim 6zellikleri
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CANDIDATE GENES ASSOCIATED WITH YIELD TRAITS IN SHEEP

ABSTRACT

The end of June 2020, Turkey has 42 million 713 thousand head of sheep. Sheep, which is one of the farm
animals, is very important economically and culturally. They are mostly grown for their meat, milk and wool.
Yield traits such as meat yield and quality, milk yield and quality, wool yield from sheep are important for
humans. In addition, growth and reproduction traits are also economically important. Understanding the growth
and vyield traits in terms of genetics allows to increase the yield from these animals. With the developing
technology and gene identification methods, candidate genes associated with economically important
phenotypic traits have been identified. Quantitative trait locus (QTL) and genome-wide association (GWAS)
studies have an important role in identifying and characterizing candidate genes. As a result of studies with
genes related to growth, it has been determined that the growth hormone gene affects the body weight gain after
weaning. The LEP gene is associated with increase carcass fat weight and the MSTN gene reduce carcass fat
weight. The effects of B-LGB genotypes on lactation period and lactation milk yield were found to be
statistically significant. In sheep, the BMPRIB, BMPR and BMP-15 genes were strongly associated with
fertility. The FST gene was characterized for wool fiber diameter and wool crimp traits. Advances in sequencing
and data analysis technologies have been instrumental in learning the genetic backgrounds of different
phenotypic traits. It is important to carry out studies to understand the function of genes that affect more than
one trait, using more statistical studies and new genetic tools. In this research, there is information about some
candidate genes that affect growth and yield traits. These studies will be beneficial for meat and milk yields and

quality, growth and reproduction activities in sheep.
Keywords: Candidate genes; phenotype trait; genomic region; sheep; Ovis aries; yield traits
1. GIRIS

Ulkemiz, 2019 yili Aralik ayina gére % 14.6 artan koyun sayisi ile 2020 yili Haziran ay1 sonunda 42 milyon
713 bin bas koyun varligina sahiptir (TUIK, 2020). Koyun (Ovis aries), hem kiiltiirel hem de ekonomik olarak
onemli ¢iftlik hayvanlari arasinda yer almaktadir. Koyunlar, ¢iftliklerde ve Tiirkiye’de ¢ogunlukla dar gelirli
vatandaglar tarafindan yetistirilmektedir. Daha ¢ok insanlar i¢in ekonomik dneme sahip olan et, siit, yapagi ve

deri tiretimi i¢in yetistirilmektedirler (Montossi ve ark., 2013).

Genetik ilerlemenin hizin1 artirmak ve suni tohumlama yontemini kullanarak genetik olarak iistiin olan
hayvanlara oncelik vermek i¢in arastirmalar yapilmistir. Bu arastirmalar yerli irklarin korunmasi ve genetik
cesitliligin artmasinda 6nemli rol oynamaktadir. Yapilan seleksiyon sayesinde adaptasyon problemi olmayan,
yasadiklar1 bolgedeki hastaliklara kiiltiir irklarina gore daha direngli olan, otlama ve siirii kabiliyeti yiiksek yerli
irklarin muhtemel potansiyelleri ortaya cikarilabilecektir (Bayram, 2018). Yapilan arastirmalardan sonra,
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kantitatif 6zellik lokuslarin1 (QTL) kullanmanin uygun olacagina karar verilmistir. QTL analizi, kompleks
ozellikler icin bir ya da birgok genomik bolge ve bir fenotipin birbiriyle iliskili olup olmadigin1 géstermektedir
(Miles ve ark., 2008). Ekonomik olarak onemli olan 6zelliklerin tanimlanmasinda QTL kullanimi tercih
edilmektedir. QTL ile yapilan calismalarin genellikle ¢ok genis bir bdlgeyi kapsamasi, gen tespitini
zorlastirmakta ve giiven araligimi diistirmektedir. Bu nedenle, genom ¢apinda iligkilendirme ¢alismasi (GWAS,
Genome Wide Association Study) gelistirilmistir. GWAS ile genomik bolgeler ve fenotipik o6zellikler
arasindaki iligkiler tanimlanmaktadir. Bu tanimlamalar tek niikleotit polimorfizmleri (SNP) baz alinarak
yapilmaktadir (Xu ve ark., 2017). GWAS, farkli fenotipik 6zelliklerin, molekiiler varyantlar ve aday genler ile

iligkisini belirlemek i¢in 6nemli bir ¢aligmadir.

Bugiine kadar, ¢iftlik hayvanlarinda ekonomik olarak onemli olan fenotipik ozelliklere etki eden genleri
belirlemek amaciyla farkli metotlar kullanilarak bir¢ok ¢alisma yapilmistir. Bu ¢calismanin amaci, farkli koyun

irklarina ait verim 6zellikleri ile ilgili olarak tanimlanmis aday genleri 6zetlemektir.
2. KAYNAK ARASTIRMASI
2.1. Biiyiime ile lgili Genlerle Yapilan Calismalar

Biiyiime 6zellikleri koyunlarda 6nemli ekonomik 6zelliklerdendir. Molekiiler genetigin ve genomik araglarin
gelismesi, ekonomik 6zelliklerle iligkili fonksiyonel genlerin tanimlanmasi ve agiklanmasini kolaylagtirmistir.
Biiylime, merkezi olarak hipofiz bezi tarafindan diizenlense de, hipofiz bezinin gelisimini etkileyen genler de
vardir. Omegin LHX3 ve LHX4 genleri koyunlarda viicut biiyiimesi ve iireme siireglerinde gorev
yapmaktadirlar (Park ve ark., 2013). MSTN geni, kaslanma ve biiyiime ile iliskili bulunmustur (Broad ve ark.,
2000; Sahu ve ark., 2017). Biiyiime hormonu (GH) geninin siitten kesme sonrasi agirlik kazancini etkiledigini
tespit edilmistir (Moradian ve ark., 2013). Glutamat metabotropik reseptor 1 (GRM1), metil-CpG baglayici alan
proteini 5 (MBDS), ubiquitin protein ligaz E3 bileseni n-recognin 2 (UBR2), ribozomal protein L7 (RPL7) ve
kromozom 2'nin yapisal bakimi1 (SMC2) aday genleri, kromozom diizeyinde siitten kesim sonrasi agirlik artist
ile iliskili olarak tanimlanmustir (Zhang ve ark., 2013). Viicut kitle indeksini etkileyen yag kiitlesi ve obezite ile
iliskili protein (FTO) ve Apolipoprotein B Reseptorii (APOBR) genleri tanimlanmistir (Wang ve ark., 2015).
Miyosit gii¢lendirici baglanma faktorii 2B (MEF2B) ve Tirotropin salgilayan hormon bozucu enzimin
(TRHDE), koyunlarda viicut agirligini ve biiylimesini etkileyen genler olduklari bildirilmistir (Zhang ve ark.
2016). DRB1 * 2001 haplotipi siitten kesim agirligi, yetiskin yas agirligi ve ortalama giinliik canli agirlik
kazanci ile iligkili bulunmustur. Ovar-DRB1 genindeki varyasyonun, patojenlere karsi bagisiklik tepkilerini
etkileyebildigi ve bu ylizden hastalik direncinde varyasyona yol agabilecegi belirtilmistir (Cinar ve ark., 2016).
DNA baglayici transkripsiyon faktorii aktivitesinde ve apoptotik siiregte onemli bir rol oynayan Tumor proteini

p53 (TP53) geni, viicut biiytikliigii ile iligkili olarak tanimlanmistir (Kominakis ve ark., 2017).
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Yukarida bahsedilen genlerin hepsi de genel olarak viicut biiylimesi, kas gelisimi, siitten kesim agirligi, canl

agirlik kazanci gibi 6zelliklerle direkt ya da dolayli yoldan ilgili bulunmustur. Genler, 6zellikler ve koyun 1rklari

Cizelge 2.1.’de 6zetlenmistir.

Cizelge 2.1. Viicut agirlig1 ve biiyiime 6zellikleri ile iligkili baz1 aday genler.

Genler Ozellikler Koyun Irki Yazar(lar)
LHX3 B Hu, KKHK, LYKHK, TK Zhao ve ark., ggg Park ve ark.,
Zhao ve ark., 2017; Park ve ark.,
LHX4 B Hu, KKHK, LYKHK, TK 2013
MEF2B CA, GC Ujumgin koyunu Zhang ve ark. (2016)
TRHDE CA, GC Ujumgin koyunu Zhang ve ark. (2016)
FTO VKIi AMM, CMYK, ABD Wang ve ark. (2015)
APOBR VKi AMM, CMYK, ABD Wang ve ark. (2015)
TP53 vO Frizarta koyunu Kominakis ve ark. (2017)
DRB*2001 SKA, YA Rambouillet ve Columbia Cnar ve ark. (2016)
MK, Mve T Broad ve ark. (2000); Sahu ve ark.
KB
MSTN _(2017)
Magra Singh ve ark. (2020)
CA
GH SKSAK, B Makui koyunu Moradian ve ark. (2013)
GRM1 SKSAK Sunit, Alman M., Dorper Zhang ve ark. (2013)
MBD5 SKSAK Sunit, Alman M., Dorper Zhang ve ark. (2013)
UBR2 SKSAK Sunit, Alman M., Dorper Zhang ve ark. (2013)
RPL7 SKSAK Sunit, Alman M., Dorper Zhang ve ark. (2013)
SMC2 SKSAK Sunit, Alman M., Dorper Zhang ve ark. (2013)

B: Biiyiime, CA: Canli Agirhik, GC: Gogiis Cevresi, VKI: Viicut Kitle indeksi, VO: Viicut Olgiisii, SKA: Siitten Kesim Agirhigs,
YA: Yetiskin Agirlik, KB: Kas Biiylimesi, SKSAK: Siitten Kesim Sonras1 Agirlik Kazanci, KKHK: Kii¢iik kuyruklu Han koyunu,
LYKHK: Lanzhou yagli kuyruklu Han koyunu, TK: Tong koyunu, AMM: Alman Mutton Merinosu, CMYK: Cin Mogol Yagh

Kuyruklu, ABD: Afrikali Beyaz Dorper, MKMT: Madras Kirmizisi, Mercheri, Texel

2.2. Et Kalitesi ve Karkas ile Ilgili Genlerle Yapilan Calismalar

Et, karkas, etin kalitesi ve karkas agirlig1 6nemli fenotipik 6zelliklerdendir. Yag asidi bilesimi, obezite, diyabet,
norolojik hastaliklar ve kanserler gibi insan hastaliklarini etkilemektedir. Bu nedenle et kalitesinin etkinligini
belirleyen faktorlerden biridir. Ayrica yag asidi bilesimi etin sertligini, rengini ve etin raf Omriinii
belirlemektedir. LEP geninin A113G varyant1 tiim viicut yag agirligi ile iligkili bulunmustur (Barzehkar ve ark.,
2009). Myostatin geni et verimi ile iliskili bulunmustur (Hickford ve ark., 2010). DGAT1 ve UCP1 genlerinin,
deri alt1 karkas yag derinligi ile iliskili bulundugu bildirilmistir (Mohammadi ve ark., 2013, Yang ve ark., 2014).

CAST geninde et kalitesini ve yag asidi kompozisyonunu etkileyen genetik varyantlar tespit edilmistir (Aali ve

ark., 2016).
Cizelge 2.2. Et kalitesi ve karkas ile iliskili baz1 aday genler.
Genler Ozellikler Koyun Irklar Yazar(lar)
LEP KA Kivircik melezi kuzular Kaplan ve ark. (2017)
TVYA Shal Barzehkar ve ark. (2009)
SKA Zandi
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MSTN EV Romney Hickford ve ark. (2010)
CAST EK Chall iran koyunu Aali ve ark. (2016)
YAK Zel iran koyunu Aali ve ark. (2016)
UCP1 DAKYD NZ, Romney, Suffolk Yang ve ark. (2014)
DGAT1 SYKA, DAKYD Lori-Bakhtiari & Zel Mohammadi ve ark. (2013)

KA: Karkas Agirligi, TVYA: Tim Viicut Yag Agirligi, SKA: Siitten Kesim Agirhigi, EV: Et Verimi, EK: Et Kalitesi, YAK: Yag
Asidi Kompozisyonu, DAKYD: Deri Alti Karkas Yag Derinligi, SYKA: Sirt Yag1 Karkas Derinligi, NZ: New Zealand.

2.3. Siit Verimi ve Kalitesi ile Tlgili Genlerle Yapilan Cahsmalar

Siit, insanlar i¢in en 6nemli memeli kaynaklarindan biridir. Stit verimi, siit proteini, siit yagi, kazein ve laktoz
yilizdeleri en yaygin olarak bilinen siit 6zelliklerindendir. Bu 6zelliklerin {iretim potansiyelleri esas olarak
cevresel faktorler tarafindan kontrol edilmektedir. Genetik olarak ise farkli genler tarafindan kontrol
edilmektedir. Polonya merinosunda siit proteinleri ve bunlarin verime etkilerini arastirmak amaciyla yapilan
caligmada kazein geninin aS1-CN genotipinin D alleli daha diisiik yag ve protein seviyesi ile, C alleli en yiiksek
slit verimi, protein ve yag seviyesi ile iligkili bulunmustur (Mroczkowski ve ark., 2004). GH1 geninin Serrada
Estrela koyun 1rkinda daha diisiik siit verimi ile iliskili bir gen oldugu tespit edilmistir (do Rosario ve ark.,
2006). Yok olma tehlikesi ile kars1 karsiya olan Cine Capar1 koyunlarda B-LGB genotiplerinin (AA, AB, BB)
laktasyon siiresi ve laktasyon siit verimi iizerinde istatistik olarak énemli (p<0.05), giinliik ortalama siit verimi
lizerinde ise 6nemsiz (p>0.05) etkisi oldugu goriilmiistiir (Erdogan, 2010). italyan Altamurana koyunlarinda
palmdelphin (PALMD) ve yiiziik parmagi proteini 145 (RFP145), Ispanyol Churra koyunlarinda alfa-
laktalbumin (LALBA) genleri siit 6zellikleri ile ilgili genler olarak tanimlanmistir (Garcia-Gamez ve ark., 2012;
Moioli ve ark., 2013). Biiyiime hormonu ve prolaktin genlerinin fonksiyonunun diizenlenmesinde énemli rol
oynayan POU1F1 geninin (Lan ve ark., 2009), siit iiretimi iizerinde etkili oldugu bildirilmistir (Ozmen ve ark.,
2014).

Yukarida bahsedilen genlerin hepsi de genel olarak laktasyon siiresi, laktasyon siit verimi, siit verimi, siitteki
yag ve protein orani gibi 6zelliklerle direkt ya da dolayl1 yoldan ilgili bulunmustur. Genler, 6zellikler ve koyun

wrklart Cizelge 2.3.’de 6zetlenmistir.

Cizelge 2.3. Siit verimi ve kalitesi ile iligkili bazi aday genler.

Genler Ozellikler Koyun Irklari Yazar(lar)
B-LGB LS, LSV Cine Capar1 Erdogan (2010)
Kivireik Almaz (2013)
POU1F1 SV Sakiz, Karaman, Ivesi Ozmen ve ark. (2014)
Y% Italyan Altamurana Garcia-Gamez ve ark., (2012);

PALMD Moioli ve ark., (2013)
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REP145 S\ Italyan Altamurana Garcia-Gamez ve ark., (2012);
Moioli ve ark., (2013)
SV Ispanyol Churra Garcia-Gamez ve ark., (2012);
LALBA Moioli ve ark., (2013)
GH1 S\ Serrada Estrela do Rosario ve ark. (2006)
CSN2 SV, YO, PO Polon Merinos Mroczkowski ve ark. (2004)

LS: Laktasyon Siiresi, LSV: Laktasyon Siit Verimi, SV: Siit Verimi YO: Yag Orani, PO: Protein Orani.

2.4. D6l Verimi ile Tlgili Genlerle Yapilan Calismalar

Yumurtlama orani, bir batinda dogan yavru sayisinin ¢oklugu, toplam dogan kuzu sayisi, ilk kuzulama yasi, 6lii
dogum ve erigkinlik yas1 gibi dogurganlig: etkileyen faktorler koyun endiistrisinde 6nemli etkiye sahiptirler.
Ozellikle yumurtlama orani ve bir batinda dogan yavru sayismin coklugu, ekonomik degeri yiiksek olan
ozelliklerdir. BMP15 geninin graniiloza hiicrelerini, teka hiicrelerini ve oositi etkiledigi, GDF9 geninin
yumurtalik folikiil gelisimini diizenledigi bildirilmistir (Davis ve ark., 1982; McNatty ve ark., 2005). BMPRIB
geninin yumurtlama seviyesi ve yavrulama sayisini etkiledigi, Cambridge ve Belcare irki koyunlarda BMP15
ve GDF9 birlikte folikiil olusumunda 6nemli bir rol oynadig tespit edilmistir (Galloway, 2000; Hanrahan,
2004). BMPR ve BMP-15 genleri, dogurgan bir Cin 1rki olan Kii¢iik Kuyruklu Han koyunlarinda dogurganlikla
yiiksek oranda iliskili bulunmustur (Chu ve ark., 2007). FecL lokusunun, Lacaune 1rk1 koyunlarda yumurtlama
oranimi etkiledigi tespit edilmistir (Doruilhet ve ark., 2009). Cin Mogol Yag Kuyruklu, Alman Merinosu ve
Afrikali Beyaz Dorper koyun 1rklarinda oosit gelisimi ile iligkili Cyclin B2 (CCNB2) ve Solute Carrier Family
8A3 (SLC8A3) genlerinde molekiiler varyantlar bildirilmistir (Wang ve ark., 2015).

Yukarida bahsedilen genlerin hepsi de genel olarak yumurtlama orani, dogurganlik, folikiil olusumu ve gelisimi,
lireme potansiyeli ve oosit gelisimi gibi 6zelliklerle direkt ya da dolayli yoldan ilgili bulunmustur. Genler,

ozellikler ve koyun irklar Cizelge 2.4.’te 6zetlenmistir.

Cizelge 2.4. Dol verimi ile iliskili baz1 aday genler.

Genler Ozellikler Koyun Irklari Yazar(lar)
BMPRIB YO Lacaune koyunu Bodin ve ark. (2007)
D Kiigiik Kuyruklu Han Chu ve ark. (2007)
BMP15 D Kiigiik Kuyruklu Han Chu ve ark. (2007)
FO Cambridge, Belcare Galloway (2000); Hanrahan
(2004)
FO Cambridge, Belcare Galloway (2000); Hanrahan
GDF9
(2004)
FG Booroola

Davis ve ark. (1982); McNatty
ve ark. (2005)
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PRLR UP Sakiz, Akkaraman, Ivesi Ozmen (2010)
Fecl. YO Lacaune Doruilhet ve ark. (2009)
LE Rambouillet, Polypay, Heaton ve ark. (2012); White
TMEMI54 Columbia ve ark. (2012)
CCNB?2 0G CMYK, Alman M, ABD Wang ve ark. (2015)
SLCBA3 0G CMYK, Alman M, ABD Wang ve ark. (2015)

YS: Yumurta sayis1, D: Dogurganlik, FO: Folikiil olusumu, FG: Folikiil gelisimi, UP: Ureme performansi, YO: Yumurtlama orani,
LE: Lentiviriis enkfeksiyonu, OG: Oosit geligimi.

2.5. Yapag Kalitesi ve Yapagi Rengi ile lgili Genlerle Yapilan Cahismalar

Koyun yapagis1 dnemli ekonomik &zelliklerden biridir. Ve kiiresel tarimda nemli bir rol oynamaktadir. Incelik,
birérneklik (liniformite), uzunluk, elastikiyet, ondiilasyon, direng, parlaklik ve yapagi rengi, koyunlarda yapagi
kalitesini belirleyen 6nemli yapagi 6zellikleri arasinda yer almaktadir. Son yillarda koyun yapag: 6zellikleri ile
ilgili birkag aday gen ve molekiiler varyant bildirilmistir. Yapilan ¢aligmalar sonucunda, FST, KAP ve KRT
genleri yapagi kalitesi ile ilgili bulunmustur. MC1R (melanocortin 1 receptor) geni, melanin sentezinde dnemli
rol oynamaktadir. ASIP (agouti signaling protein) ve MCIR, koyunlarda yapagi rengi varyasyonunun
belirlenmesinde 6nemli rol oynar. ASIP, pigmentasyon olusturma siirecinde MCI1R ile antagonist bir iligki
icerisindedir. a-MSH reseptor etkilesimini bloke ederek pigmentasyon aktivitesini etkiler ve eumelanin
pigmentinden pheomelanin pigmentine gegise neden olur (Li ve ark., 2014). Dubian ve Privorian 1irki
koyunlarda ASIP’in koyunlarda yiin renklerini (beyaza karsi koyu renk) ve farkli benekli desenleri etkilemede
diger genetik faktorlerin veya mekanizmalarin (diger lokuslar veya diger genlerle epistatik etkilesim) etkili
olabilecegini gostermistir (Fontanesi ve ark., 2012). FST geni, Xinjiang tipi Cin merinos koyunlarinda (CMXT)
yiin lif ¢ap1 ve yiin kivrim 6zellikleri i¢in iligkili olarak tanimlanmistir (Ma ve ark., 2017). Keratin iligkili protein
genlerinde (KAP6.1, KAP8.1, KAP8.2, KRTAP9-2 ve KAP16.4), yiin kalitesi ile iliskili genetik varyantlar
bulunmustur (Sulayman ve ark., 2017). KRT (keratin) genleri (KRT31, KRT36, KRT38, KRT85) yiin kalitesi
ile iligkili bulunmustur (Sulayman ve ark., 2018). MCIR geninde melanin sentezini diizenleyen ve bu 1rk

koyunlarda siyah cilt rengini gelistiren varyantlar bulunmustur (Gebreselassie ve ark., 2020).

Yukarida bahsedilen genlerin hepsi de genel olarak yapagi inceligi, yapag kalitesi, kil koklerinin gelisimi ve
renk kalitimi gibi 6zelliklerle direkt ya da dolayli yoldan ilgili bulunmugstur. Genler, 6zellikler ve koyun irklar

Cizelge 2.5.te dzetlenmistir.

Cizelge 2.5. Yapagi kalitesi ve rengi ile iligkili baz1 aday genler.

Genler Ozellikler Koyun Irklar Yazar(lar)
FST Yi, YK CMXT Ma ve ark. (2017)
KAP6.1 YK, KKG CMXT Sulayman ve ark. (2017)
KAPS8.1 YK, KKG CMXT Sulayman ve ark. (2017)
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KAP8.2 YK, KKG CMXT Sulayman ve ark. (2017)
KRTAP9-2 YK, KKG CMXT Sulayman ve ark. (2017)
KAP16.4 YK, KKG CMXT Sulayman ve ark. (2017)
MC1R Renk Dubian ve Privorian Fontanesi ve ark. (2012)
Cin Tan Koyunu Gebreselassie ve ark. (2020)
ASIP Renk Dubian ve Privorian Fontanesi ve ark. (2012)
Fin Koyunu Li ve ark. (2014)
KRT31 YK CMXT Sulayman ve ark. (2018)
KRT36 YK CMXT Sulayman ve ark. (2018)
KRT38 YK CMXT Sulayman ve ark. (2018)
KRT85 YK CMXT Sulayman ve ark. (2018)

Y1: Yapagi inceligi, YK: Yapag kalitesi, KKG: Kil kéklerinin gelisimi, CMXT: Chinese Merino (Xinjiang type).

3. SONUCLAR

Dizileme ve veri analizi teknolojilerindeki gelismeler, farkli fenotipik 6zelliklerin genetik arka planlarinin
dgrenilmesinde etkili olmustur. Ilgilenilen 6zelliklerle iliskili tantmlanan genlerin ayritili genetik bilgisi ile
yapilan genetik iyilestirme programlari, hayvanlarin iiretim potansiyelini ve iireme etkinligini artirmaya
yardimei olur. Bu da koyun iireticilerinin ve bu konuda calisan endiistrinin iiretim ve karliliginin artmasina
yardimci olabilir. Bazilar birden fazla fenotipik 6zelligi etkileyen bir dizi gen ve molekiiler varyant tespit
edilmigtir. Birden fazla 6zelligi etkileyen genlerin, daha fazla istatistik ¢calismalar ve yeni genetik araclar
kullanilarak fonksiyonunu anlama c¢aligmalarinin yapilmasit énemlidir. Bu arastirmada, ekonomik agidan
onemli oOzelliklerle iligkili genomik bélgeler ve ilgili genler ve ayrica gen agiklamalari tartisilmakta ve
Ozetlenmektedir. Bu caligmalar, koyunlarda et ve siit verimleri ve kaliteleri, biiyiime, tireme faaliyetleri i¢in

faydali olacaktir.

KAYNAKLAR

Aali, M.; Moradi-Shahrbabak, H.; Moradi-Shahrbabak, M.; Sadeghi, M.; Yousefi, A.R. Association of the calpastatin genotypes,
haplotypes, and SNPs with meat quality and fatty acid composition in two Iranian fat-and thin-tailed sheep breeds. Small
Rumin. Res. 2017, 149, 40-51.

Almaz, E., 2013, Kivircik Koyunlarinda Beta Laktoglobulin Polimorfizminin PCR-RFLP Yo6ntemiyle Belirlenmesi, Yiiksek Lisans
Tezi, Namik Kemal Universitesi Fen Bilimleri Enstitiisii.

Amanda, W.; Thompson, VF.; Goll, DE., 2004, Interaction of calpastatin with calpain: a review, Biol chem. 385: 465-472.

Arthur, P. F., 1995, Double muscling in cattle: a review, Australian Journal of Agricultural Research, 46: 1493-1515.

Ata, N., 2012, Cine Capar1 ve Karya Koyunlarda Calpastatin Gen Polimorfizminin PCR-RFLP Ydntemi ile Belirlenmesi, Yiiksek

Lisans Tezi, Adnan Menderes Universitesi Fen Bilimleri Enstitiisii Zootekni Anabilim Dali, 037.

www.isarconference.org 3. INTERNATIONAL SCIENCES AND INNOVATION CONGRESS 21-22/11/2021
~-185--



http://www.isarconference.org/
https://www.isarconference.org/

SR

-

S
w

>,
- 2,
= 92}
E€Scetc T
E: &
2 o
N A

Balcioglu, M.S.; Karsli, T.; Sahin, E.; Ulutas, Z.; Aksoy, Y., 2014, Tiirkiye’de Yetistirilen Baz1 Yerli Koyun Irklarinda Kalpastatin
(CAST) Geni Polimorfizminin PCR-RFLP Yo6ntemiyle Belirlenmesi, Ankara, Tarim Bilimleri Dergisi.

Barzehkar, R.; Salehi, A.; Mahjoubi, F., 2009, Polymorphisms of the ovine leptin gene and its association with growth and carcass
traits in three Iranian sheep breeds, J. Biotechnol, Iran, 7, 24 1-246.

Bayram, D., 2018, Tiirkiye Yerli Koyun Irklarindan Akkaraman Irkinda Canli Agirlik Artist Uzerine Etkili Ug Aday Gen Yéniinden
Genetik Karakterizasyonlar1 ve Genotip-Fenotip Iliskilerinin Arastirilmasi, Proje No: TSA-2016-6541, Cok Disiplinli
Arastirma Projesi.

Broad, T.; Glass, B.; Greer, G.; Robertson, T.; Bain, W.; Lord, E.; McEwan, J.; Peterson, S., 2000, Search for a locus near to myostatin
that increases muscling in Texel sheep in New Zealand, Hamilton, New Zealand, New Zealand Society of Animal Production,
110-112.

Bodin, L.; Di Pasquale, E.; Fabre, S.; Bontoux, M.; Monget, P.; Persani, L.; Mulsant, P., 2007, A novel mutation in the bone
morphogenetic protein 15 gene causing defective protein secretion is associated with both increased ovulation rate and
sterility in Lacaune sheep. Endocrinology, 148, 393-400.

Cannon, B.; Nedergaard, J., 2004, Brown adipose tissue: Function and physiological significance, Physiol. Rev., 84, 277-359.

Choudhary, Vivek ve ark., DNA polymorphism of leptin gene in Bos indicus and Bos taurus cattle, 2005, Genetics and Molecular
Biology, v. 28, n. 4, pp. 740-742.

Chu, M.; Liu, Z.; Jiao, C.; He, Y.; Fang, L.; Ye, S.; Chen, G.; Wang, J., 2007, Mutations in BMPR-IB and BMP-15 genes are
associated with litter size in Small Tailed Han sheep (Ovis aries), J. Anim. Sci., 85, 598-603.

Cinar, M.U.; Mousel, M.R.; Herrmann-Hoesing, L.M.; Taylor, J.B.; White, S.N., 2016, Ovar-DRB1 haplotypes * 2001 and * 0301
are associated with sheep growth and ewe lifetime prolificacy, Gene, 595, 187-192.

Clop, A.; Marcq, F.; Takeda, H. Ve ark., 2006, A mutation creating a potential illegitimate microRNA target site in the myostatin
gene affects muscularity in sheep, Nat Genet, 38, 813-818.

Celikeloglu, K.; Erdogan, M.; Hacan, 0.; Kogak, S.; Bozkurt, Z.; Tekerli, M., 2018, Pirlak Koyunlarinda BMPR1B, BMP15 ve GDF9
Genlerinde Olas1 Polimorfizmlerin Arastirilmasi, Kocatepe Vet J, 11(4): 356-362 DOI: 10.30607/kv;j.428999.

Davis, G.; Montgomery, G.; Allison, A.; Kelly, R.; Bray, A., 1982, Segregation of a major gene influencing fecundity in progeny of
Booroola sheep, N. Z. J, 25, 525-529.

do Rosario Marques, M.; Santos, 1.C.; Carolino, N.; Belo, C.C.; Renaville, R.; Cravador, A., 2006, Effects of genetic polymorphisms
at the growth hormone gene on milk yield in Serra da Estrela sheep, J. Dairy Res. , 73, 394-405.

Drouilhet, L.; Lecerf, F.; Bodin, L.; Fabre, S.; Mulsant, P., 2009, Fine mapping of the FecL locus influencing prolificacy in Lacaune
sheep, Anim. Genet., 40, 804-812.

Erdogan, F., 2010, Yerli Gen Kaynag: Cine Capar1 Koyunlarin Siit Verim Ozellikleri ve p-Laktoglobulin Gen Polimorfizmi, Yiiksek
Lisans Tezi, Adnan Menderes Universitesi Fen Bilimleri Enstitiisii Zootekni Anabilim Dali, ZZ0O-Y1-2010-0001.

Fontanesi, L.; Rustempasi‘c, A.; Brka, M.; Russo, V. Analysis of polymorphisms in the agouti signalling protein (ASIP) and
melanocortin 1 receptor (MC1R) genes and association with coat colours in two Pramenka sheep types, 2012, Small Rumin.
Res., 105, 89-96.

Galloway, S.M.; McNatty, K.P.; Cambridge, L.M.; Laitinen, M.P.; Juengel, J.L.; Jokiranta, T.S.; McLaren, R.J.; Luiro, K.; Dodds,
K.G.; Montgomery, G.W., 2000, Mutations in an oocyte-derived growth factor gene (BMP15) cause increased ovulation rate
and infertility in a dosage-sensitive manner, Nat. Genet., 25, 279.

Garcia-Gamez, E.; Gutiérrez-Gil, B.; Sahana, G.; Sanchez, J.-P.; Bayon, Y.; Arranz, J.-J, 2012, GWA analysis for milk production
traits in dairy sheep and genetic support for a QTN influencing milk protein percentage in the LALBA gene, 7, e47782.
Gebreselassie, G.; Liang, B.; Berihulay, H.; Islam, R.; Abied, A.; Jiang, L, 2020, Genomic mapping identifies two genetic variants in

the MC1R gene for coat colour variation in Chinese Tan sheep, PLoS ONE 15(8): e0235426.

www.isarconference.org 3. INTERNATIONAL SCIENCES AND INNOVATION CONGRESS 21-22/11/2021
~-186--



http://www.isarconference.org/
https://www.isarconference.org/

T

Grobet, L.; Poncelet, D.; Royo, L.J.; Brouwers, B,; Pirottin, D.; Michaux, C.F.; Ménissier, M.; Zanotti, S.; Dunner, M., 1998,
Molecular definition of an allelic series of mutations disrupting the myostatin function and causing double-muscling in cattle,
Mamm. Genome, 9, pp. 210-213.

Goll, D.E.; Thompson, V.F.; L1, H.; We1, W.; Cong, J., 2003, The Calpain System, Physiol Rev, 83: 731-801.

Govind, R.; Dhakad, S.; Gahlot, G.; Agrawal, V.K., Narula, HK. and Pannu, U., 2018, Genetic variation in growth regulating
myostatin gene in Magra sheep, Journal of Entomology and Zoology Studies, 6(4): 1875-187.

Hajihosseinlo, A.; Chelongar, R.; Ajdary, M., 2014, The Effect of Igf-1 and Pit-1 Genes Polymorphisms on Fat-Tail Measurements
(Fat-Tail Dimensions In Makooei Sheep.) Adv. Environ. Biol., 8(4), 862-867.

Hanrahan, J.P.; Gregan, S.M.; Mulsant, P.; Mullen, M.; Davis, G.H.; Powell, R.; Galloway, S.M., 2004, Mutations in the genes for
oocyte-derived growth factors GDF9 and BMP15 are associated with both increased ovulation rate and sterility in Cambridge
and Belclare sheep (Ovis aries), Biol. Reprod., 70, 900-909.

Heaton, M.P.; Clawson, M.L.; Chitko-Mckown, C.G.; Leymaster, K.A.; Smith, T.P.; Harhay, G.P.; White, S.N.; Herrmann-Hoesing,
L.M.; Mousel, M.R.; Lewis, G.S., 2012, Reduced lentivirus susceptibility in sheep with TMEM154 mutations. PLoS Genet.,
8, €1002467.

Hickford, JG.; Forrest, RH.; Zhou, H.; Fang, Q.; Han, J.; Frampton, CM.; Horrell, AL., 2010, Polymorphisms in the ovine myostatin
gene (MSTN) and their association with growth and carcass traits in New Zealand Romney sheep, Anim Genet., Feb; 41(1):
64-72.

https://data.tuik.gov.tr/Bulten/Index?p=Hayvansal-Uretim-Istatistikleri-Haziran-2020-33874

Kaplan, S.; Atalay, S., 2017, Kivircik Melezi Kuzularda Leptin, Kalpastatin ve Insiilin Benzeri Biiylime Hormonu 1 Gen
Polimorfizmlerinin Aragtirilmasi, NKUBAP.10.GA.17.117, Namik Kemal Universitesi Bilimsel Arastirma Projesi.

Karim, L.; Coppieters, W.; Grobet, L.; Valentini, A.; Georges, M., 2000, Convenient genotyping of six myostatinmutations causing
double-muscling in cattleusing a multiplex oligonucleotide ligation assay, Animal Genetics, 31, 396-399.

Kominakis, A.; Hager-Theodorides, A.L.; Zoidis, E.; Saridaki, A.; Antonakos, G.; Tsiamis, G., 2017, Combined GWAS and ‘guilt
by association’-based prioritization analysis identifies functional candidate genes for body size in sheep, Genet. Sel. Evol., 49,
41.

Kumar, N.S.; Jayashankar, M.R.; Ramakrishnappa, N.; Nagaraja, C.S.; Fairoze, N.; Satyanarayana, K., 2015, Genetic polymorphism
of ovine calpain gene in bandur sheep. International Journal of Science, Environment and Technology, 4(3): 804-812.

Lan, X.; Li, M.; Chen, H.; Zhang, L.; Jing, Y.; Wei, T.; Ren, G.; Wang, X.; Fang, X.; Zhang, C., 2009, Analysis of caprine pituitary
specific transcription factor-1 gene polymorphism in indigenous Chinese goats, Mol. Biol. Rep., 36, 705-709.

Li, MH.; Tiirikka, T.; Kantanen, J., A genome-wide scan study identifies a single nucleotide substitution in ASIP associated with
white versus non-white coat-colour variation in sheep (Ovis aries), 2014, Heredity 112, 122-131.

Liu, H.-H., Wang, J.-W., Zhang, R.-P., Chen, X., Yu, H.-Y., Jin, H.-B., Li, L., Han, C.-C., Xu, F., Kang, B., He, H. and Xu, H.-Y.,
2012, In ovo feeding of IGF-1 to ducks influences neonatal skeletal muscle hypertrophy and muscle mass growth upon satellite
cell activation, J. Cell. Physiol., 227: 1465-1475

Ma, G.-W.; Chu, Y.-K.; Zhang, W.-J.; Qin, F.-Y.; Xu, S.-S.; Yang, H.; Rong, E.-G.; Du, Z.-Q.; Wang, S.-Z.; Li, H., 2017,
Polymorphisms of FST gene and their association with wool quality traits in Chinese Merino sheep. PLoS ONE, 12, e0174868.

Mahrous, K.; Hassanane, M.; Shafey, H.; Mordy, M.A.; Rushdi, H., 2016, Association between single nucleotide polymorphism in
ovine Calpain gene and growth performance in three Egyptian sheep breeds, J. Genet. Eng. Biotechnol., 14, 233-240.

McNatty, K.P.; Galloway, S.M.; Wilson, T.; Smith, P.; Hudson, N.L.; O’Connell, A.; Bibby, A.H.; Heath, D.A.; Davis, G.H.;
Hanrahan, J.P., 2005, Physiological Effects of Major Genes Affecting Ovulation Rate in Sheep; Genetics Selection Evolution;
BioMed Central: London, UK, 25-38.

www.isarconference.org 3. INTERNATIONAL SCIENCES AND INNOVATION CONGRESS 21-22/11/2021
--187--



http://www.isarconference.org/
https://www.isarconference.org/

WCEANS
g O

NONAy
.
d
i
s

o

2 o
g AT

Mroczkowski, S.; Korman, K.; Erhardt, G.; Piwczynski, D.; Borys, B., 2004, Sheep milk protein polymorphism and its effect on milk
performance of Polish Merino, Archiv fur Tierzucht, 47:(6), 114-121.

Mohammadi, H.; Shahrebabak, M.M.; Sadeghi, M., 2013 Association between single nucleotide polymorphism in the ovine DGAT1
gene and carcass traits in two Iranian sheep breeds, Anim. Biotechnol., 24, 159-167.

Moioli, B.; Scata, M.C.; Steri, R.; Napolitano, F.; Catillo, G., 2013, Signatures of selection identify loci associated with milk yield in
sheep, BMC Genet., 14, 76.

Moradian, C.; Mohamadi, N.; Sheshdeh, S.; Hajihosseinlo, A.; Ashrafi, F., 2013, Effects of genetic polymorphism at the growth
hormone gene on growth traits in Makooei sheep, Eur. J. Exp. Biol., 3, 101-105.

Nikmard, M.; Molaee, V.; Eskandarinasab, M.P.; Djadid, N.D.; Vajhi, A.R., 2012, Calpastatin polymorphism in Afshari sheep and
its possible correlation with growth and carcass traits, Journal of Applied Animal Research, 40:4, 346-350.

Ozmen, O.; Kul, S.; Unal, E.O., 2014, Polymorphism of sheep POU1F1 gene exon 6 and 30UTR region and their association with
milk production traits, Iran, Iran. J. Vet. Res., 15, 331.

Ozmen, O., 2010, Sakiz akkaraman ve ivesi rki koyunlarda prolaktin PRLR reseptdr geni polimorfizmlerinin belirlenmesi, Elaz1,
Yiiksekogretim Kurumlart tarafindan destekli bilimsel arastirma projesi.

Polat, Y. O., 2006, Sakiz koyun irkinda BMPR-IB geninde ¢oklu doguma neden olabilecek FEC B alleli varligimin PCR-RFLP
yontemi ile arastirilmasi, Yaymlanmamis doktora tezi, Uludag Universitesi Saglik Bilimleri Enstitiisii.

Sahu, A.R.; Jeichitra, V.; Rajendran, R.; Raja, A., Polymorphism in exon 3 of myostatin ,(MSTN) gene and its association with
growth traits in Indian sheep breeds, Small Rumin. Res., 149, 81-84.

Siadkowska, E.; Zwierzchowski, L.; Oprzadek, J.; Strzatkowska, N.; Bagnicka, E.; Krzyzewski, J., 2006, Effect of polymorphism in
IGF-1 gene on production traits in Polish Holstein-Friesian cattle, Anim. Sci. Pap. Rep., 24(3): 225-237.

Strunnikov, A.V.; Hogan, E.; Koshland, D., 1995, SMC2, a Saccharomyces cerevisiae gene essential for chromosome segregation
and condensation, defines a subgroup within the SMC family, Genes Dev., 9, 587-599.

Sulayman, A.; Mamat, A.; Taursun, M.; Huang, X.-X.; Tian, K.; Tian, Y.; Xu, X.; Fu, X, 2017, Identification of Polymorphisms and
Association of Five KAP Genes with Sheep Wool Traits, Asian Australas. J. Anim. Sci.

Sulayman, A.; Tursun, M.; Sulaiman, Y.; Huang, X.; Tian, K.; Tian, Y.; Xu, X.; Fu, X.; Mamat, A. and Tulafu, H., 2018, Association
analysis of polymorphisms in six keratin genes with wool traits in sheep, Asian-Australas J Anim Sci, Vol. 31, No. 6:775-783.

Wang, H.; Zhang, L.; Cao, J.; Wu, M.; Ma, X.; Liu, Z.; Liu, R.; Zhao, F.; Wei, C.; Du, L, 2015, Genome-wide specific selection in
three domestic sheep breeds, PLoS ONE, 10, e0128688.

White, S.N.; Mousel, M.R.; Herrmann-Hoesing, L.M.; Reynolds, J.O.; Leymaster, K.A.; Neibergs, H.L.; Lewis, G.S.; Knowles, D.P.,
2012, Genome-wide association identifies multiple genomic regions associated with susceptibility to and control of ovine
lentivirus, PLoS ONE, 7, e47829.

Yang, G.; Forrest, R.; Zhou, H.; Hodge, S.; Hickford, J., 2014, Genetic variation in the ovine uncoupling protein 1 gene: association
with carcass traits in New Zealand (NZ) Romney sheep, but no association with growth traits in either NZ Romney or NZ
Suffolk sheep., J Anim Breed Genet. Dec;131(6):437-44.

Zhang, L.; Liu, J.; Zhao, F.; Ren, H.; Xu, L.; Lu, J.; Zhang, S.; Zhang, X.; Wei, C.; Lu, G, 2013, Genome-wide association studies
for growth and meat production traits in sheep, PLoS ONE, 8, e66569.

Zhang, L.; Ma, X.; Xuan, J.; Wang, H.; Yuan, Z.; Wu, M., 2016, Identification of MEF2B and TRHDE Gene Polymorphisms Related
to Growth Traits in a New Ujumgin Sheep Population, PLoS ONE, 11(7): e0159504.

Zhou, H.; Hickford, J.G.H.; Gong, H., 2009, Identification of Allelic Polymorphism in the Ovine Leptin Gene, Mol Biotechnol,
41, 22-25.

www.isarconference.org 3. INTERNATIONAL SCIENCES AND INNOVATION CONGRESS 21-22/11/2021
~-188--



http://www.isarconference.org/
https://www.isarconference.org/

SONAy
™
d
b
)
‘L-"I‘-\\

2 o
‘)('"\f AT

NiGDE iLiNDE ISLAH CALISMALARI YAPILAN BAZI RENKLI
PATATES KLONLARININ KALITE OZELLIiKLERINIiN BELIRLENMESI

Havva Aybiike GUVEN
Nevsehir Haci Bektas Veli University, Faculty of Engineering-Architecture, Department of Food Engineering
ORCID 1D:0000-0001-6889-9268

Dr. Ogr. Uyesi Feyza KIROGLU ZORLUGENC
Nevsehir Hact Bektas Veli University, Faculty of Engineering, Architecture, Department of Food Engineering
ORCID 1D:0000-0001-8313-8459

OZET

Patates (Solanum tuberosum L.), ¢esitli iklim bolgelerine kolaylikla uyum saglayabilen ve diinyanin hemen her
yerinde tarimi yapilabilen bir bitkidir. Icerdigi karbonhidrat, protein, mineral maddeler, vitaminler ve
antioksidan maddelerle insan beslenmesinde 6nemli bir yeri vardir. Patates yumrularinin kabuk rengi sari,
kahverengi, mor, kirmiz1 veya mavi olabilmektedir. Antosiyaninler ve karotenoidler farkli renklerde patates
olugmasini saglayan temel pigmentlerdir. Genellikle lilkemizde iiretilen patatesler beyaz ve sar1 renklidir. Diger
renklerdeki patatesler, beyaz ve sar1 patatese gore daha fazla antioksidan madde igermeleri ve daha uzun siire
depolanabilmeleri gibi baz iistiin 6zelliklere sahiptirler. Patateslerin kabuk ve etli kisimlarinin rengine gore
tikketim sekli ve miktarlar1 degisim gostermektedir. Bu ¢alismada materyal olarak, Tarim ve Orman Bakanlig1

Patates Aragtirma Enstitiisii’nce gelistirilen bazi renkli patates klonlart kullanilmaistir.

Renkli patateslerin en ve boy ol¢iimleri yapilmis, ortalama agirlik ve yogunluk degerleri ile renk degerleri
belirlenmistir. Ayrica patates 6rneklerinde suda ¢6ziintir kuru madde, pH, titrasyon asitligi, toplam ve indirgen
seker, toplam karbonhidrat, protein, nisasta, toplam fenolik madde, toplam antosiyanin, antioksidan aktivite ve
mineral madde analizleri gergeklestirilmistir. Analiz sonuglar istatistiksel olarak degerlendirilmistir. Bu

arastirmadan elde edilen sonuglarin, 1slah ¢alismalarina ve literatiire katk1 saglamasi hedeflenmistir.

Anahtar Kelimeler: Renkli patates, Antioksidan, Antosiyanin, Fenolik madde

DETERMINATION OF QUALITY CHARACTERISTICS OF SOME COLOR POTATO CLONES
WHICH WERE BREEDING IN NIGDE PROVINCE

ABSTRACT

Potato (Solanum tuberosum L.) is a plant that can easily adapt to various climatic region and can be cultivated
almost anywhere in the world. It has an important place in human nutrition with the carbohydrates, protein,
mineral substances, vitamins and antioxidant contents. The skin color of potato tubers can be yellow, brown,
purple, red or blue. Anthocyanins and carotenoids are the basic pigments that provide the formation of potatoes

of different colors. Generally, potatoes produced in our country are white and yellow. Colored potatoes have
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some superior properties, such as containing more antioxidants and longer storage than white and yellow
potatoes. Depending on the color of the skin and flesh of the potatoes, the consumption patterns and amounts
vary. In this study, some colored potato clones developed by the Ministry of Agriculture and Forestry Potato

Research Institute were used.

Width and length measurements of colored potatoes were made. The average weight, density and color values
were determined. In addition, water-soluble dry matter, pH, titration acidity, total and reducing sugar, total
carbohydrate, protein, starch, total phenolic substance, total anthocyanin, antioxidant activity and mineral
substance analyzes were performed in potato samples. Data were evaluated statistically. It is aimed that the
results obtained from this research will contribute to breeding studies and literature.

Keywords: Colored potato, Antioxidant, Anthocyanin, Phenolic substance
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SATELLITE CROP MONITORING

K. GOMATHY
R.M.K. Engineering College, Kavaraipettai, Tiruvallur District, India

S. Devisri MAHALAKSHMI
R.M.K. Engineering College, Kavaraipettai, Tiruvallur District, India

Dr. G. Nixon Samuel VIJAYAKUMAR
R.M.K. Engineering College, Kavaraipettai, Tiruvallur District, India

Ms. M. G. Meedphin ARASI
R.M.K. Engineering College, Kavaraipettai, Tiruvallur District, India

ABSTRACT

Nowadays agriculture and food security have become a serious issue all over the world. New ways of crop
monitoring should be introduced in order to meet food demand in the future. Satellite crop monitoring is the
technology which promotes crop real time crop vegetative index monitoring via spectral analysis of high
resolution satellite images for different fields and crops. It enables to track positive and negative dynamics of
crop development.lt belongs to precision agriculture methods. It allows to perform online crop monitoring on
different fields worldwide. Satellite crop monitoring technology users are agronomists and agriculture
companies’ management, business owners, investors and investment analyser, insurance brokers, agriculture
machinery producers. We have to understand how promising the land is and that’s why satellite crop monitoring
come in and provides many solutions for analyzing the state of agricultural fields, both national and at local
level. The technology’s advantage is a high automation level of sown area condition and its interpretation in an
interactive map which can be read by different groups of users,save budget using effective VRA tool and saves
time.It’s greatest applications are Improved cloud mask, Water stress detection, Monitoring peanuts using
AVHRR Satellite, predicting winter wheat multi-temporal EnviSat-ASAR and LANDsat TM satellite and so

on. The unavoidable disadvantage of this technique is it leads to soil degradation.

Keywords: Satellite crop monitoring, Precision agriculture, VRA Toll, Soil degradation.
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ISOLATION AND IDENTIFICATION OF BACTERIA CAPABLE OF PRODUCING
BACTERIAL CELLULOSE FROM VINEGARS PRODUCED FROM DIFFERENT FRUITS

Melih GUZEL
Gilimiishane University
ORCID ID: 0000-0001-5374-8838

Ozlem AKPINAR
Gaziosmanpasa University
ORCID ID: 0000-0001-6593-8495

ABSTRACT

In this study, it was aimed to isolate and identify bacteria capable of producing bacterial cellulose (BC), from
vinegar samples produced by traditional methods from different fruits, to determine the BC production capacity
of these bacteria and to investigate the properties of the obtained BCs. BC production was carried out with
bacteria isolated from rosehip, pear and hawthorn (yellow) vinegars, and it was determined that the bacteria
which had the highest BC production amount was isolated from hawthorn vinegar. It was found that BCs
produced by bacteria isolated from hawthorn (yellow) vinegar had higher thermal stability, while BC produced
by bacteria isolated from pear vinegar had higher crystallinity and finer fiber diameter compared to other BCs.
All produced BCs had superior properties such as high crystallinity, thermal stability and fine fiber. As a result
of the study, it was concluded that different bacteria capable of producing BC from different vinegars could be
isolated and the BCs produced by these bacteria would had different characters.

Keywords: Bacterial cellulose, vinegar, isolation, identification.
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ROLE OF ARTIFICIAL INTELLIGENCE IN SMART AGRICULTURE

G. RITHANYA
RMK Engineering College, Kavaraipettai, Tiruvallur district

Dr. G. Nixon Samuel VIJAYKUMAR
RMK Engineering College, Kavaraipettai, Tiruvallur district

Dr. A. JAGADESAN
RMK Engineering College, Kavaraipettai, Tiruvallur district

Ms. V. NIRMALA
RMK Engineering College, Kavaraipettai, Tiruvallur district

ABSTRACT

Agriculture is the fundamental source of national prosperity. It is an age old process and indeed it is improving
boundlessly through sophisticated technological developments. The advancements of modern technology in
agriculture cannot be overtired. A great example of this is Crop sensor. Proper application of fertilizers and
pesticides is a huge issue in agriculture. The use of crop sensors makes it easier for farmers to apply chemicals
in the right place, at the right time. Scientists have discovered solar powered Internet Of Things (IOT) sensor
which helps in building modern greenhouse. IOT participates in automatic and sustainable irrigation and also
keeps a check on light, humidity, pressure and temperature. It has made our greenhouse smart by allowing
weather stations to automatically adjust climatic conditions by using a set of instructions. In precision
agriculture, Artificial Intelligence (Al) helps in detecting poor nutrition and diseases in plants. Al sensors can
analyze weeds and decide which herbicide to apply within the field, without harming the actual produce.
Developments like Al vacuum apparatus helps in harvesting mature apples from trees, which in turn helps in
picking the right fruits. A recently developed multi-lingual plant disease and diagnostic app uses images of
plants to detect diseases and also provides accurate diagnosis for that particular disease. These advancements

favor in increased and supportable crop productivity ensuring overall well-being of the society.

Keywords: Crop sensors, Internet Of Things (IOT), smart greenhouse, precision agriculture, artificial

intelligence (Al).
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NANOTECHNOLOGY IN FOOD SAFETY

A. ASWINI
RMK Engineering College, Kavaraipettai, Tiruvallur District.

Aishwarya S.
RMK Engineering College, Kavaraipettai, Tiruvallur District.

Dr. A. VIJAYALAKSHMI
RMK Engineering College, Kavaraipettai, Tiruvallur District.

Dr. G. Nixon Samuel VIJAYAKUMAR
RMK Engineering College, Kavaraipettai, Tiruvallur District.

ABSTRACT

Nanotechnology is an emerging technology which play an eminent role in food processing, food packaging,
food safety, functional food development, detection of foodborne pathogens and shelf-life extension of food or
food products. The research in nanotechnology showed a great potential to improve packaging materials than a
conventional packaging. Packaging has as main functions in the transportation and storage of foods, while
protecting it from microorganisms, chemicals, oxygen, moisture, and light aiming at maintaining its quality and
safety, and thus increasing shelf life. Polymers are the main materials used in food packaging. These properties
of these materials can be improved by incorporating other compounds in the polymer matrix. The incorporation
of nanomaterials in packaging materials is supported by their influence in the mechanical (high strength and
stiffness) and barrier (low permeability) properties. This paper gives an overview of the role of nano technology

and nano materials in food safety.

Keywords: Nanotechnology; food safety; foodborne pathogens
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BAMBOO SHOOTS AND ITS BENEFITS

Assist. Prof. Dr. Sanjaikannan A.*
Department of Agricultural Engineering, SRS Institute of Agriculture and Technology, Vedasandur, Tamil Nadu.

Assist. Prof. Dr. R. LEENASREE
Department of Agricultural Engineering, SRS Institute of Agriculture and Technology, Vedasandur, Tamil Nadu.

ABSTRACT

Bamboo shoots are considered to be one of the useful nutritional foods. Their rich contents of carbohydrates,
proteins, fibres, vitamins, and minerals and fat. Bamboo shoots also named as bamboo sprouts and are a culinary
must-have in several dishes and soups, in Southeast Asian countries and in few parts in Indian country. Bamboo
shoots that grow across China, Japan, Taiwan and are harvested during summer. In India, these delicious
bamboo shoots are a staple of sorts in states like Arunachal Pradesh, Assam, Nagaland, Jharkhand, Manipur,
Karnataka and Odisha. These shoots are very low on fat and sugar making it an ideal snack for the diabetics.
The presence of fiber in large quantities and it helps in dealing with gut issues. Bamboo is known for having
an earthy taste with hints of nuttiness. The subtle flavor will bring out the natural flavors in your dish by adding
crunch, texture, and sweetness to any meal. One can consume bamboo shoots guilt-free as the calorie count
does not exceed 20 calories for every 100 grams. These shoots are cardiac patient-friendly, as they contain
unsaturated fats that help in fighting against bad cholesterol. Bamboo shoots are rich in vitamins and minerals
that can help improve body s immune system. Various antioxidants present in bamboo shoots are important for

stronger immunity.

Keywords: Bamboo shoots, Vitamins, immune system, antioxidants.
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INVESTIGATIONS ON SOME IMPORTANT FACTORS THAT CAN INFLUENCE MAIZE
GRAIN RESISTANCE TO MAIZE WEEVIL PEST IN STORAGE

Irene Adaeze KENNETH
Department of Crop and Soil Science, University of Port Harcourt, Nigeria

Luke Chinaru NWOSU*
Department of Crop and Soil Science, University of Port Harcourt, Nigeria

ABSTRACT

The use of resistant variety has been recognized as a key strategy to save maize (Zea mays L.) production in
Africa against the maize weevil, Sitophilus zeamais Motschulsky (Coleoptera: Curculionidae). Most studies
evaluate resistance in maize for short periods of time and studies under long storage duration have been recently
advised. Therefore, ten improved maize varieties and one local variety were studied in the laboratory under
long storage conditions using standard methods. Four varieties (36%) were resistant to S. zeamais attack
whereas, 64% were moderately resistant. Moderate resistance in the local maize variety included as a check
matched resistance in 60% of the improved maize varieties. The growing of resistant varieties identified will
permit the postharvest storage of maize for long duration and minimize other problems linked to maize weevil
infestation. Seed hardness, tannin and phytate did not contribute significantly to grain resistance to S. zeamais
attack. Phenol was however identified as the basis for maize grain resistance to damage by S. zeamais. Majority
of the improved maize varieties resisted colour change, mould infection and dampness during long storage and

these provide the rationale for their selection for long storage.

Keywords: Resistant variety, postharvest storage, weevil infestation, phenol, long storage.
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RESCUE FROM FOOD ADULTERATION BY SENSORS AND NANOTECHNOLOGY

R. Amara DEEPIKA
RMK Engineering College, Kavaraipettai, Tiruvallur District.

Dr. A. VIJAYALAKSHMI
RMK Engineering College, Kavaraipettai, Tiruvallur District.

Dr. G. Nixon Samuel VIJAYAKUMAR
RMK Engineering College, Kavaraipettai, Tiruvallur District.

ABSTRACT

In the present day to day life, everyone in the world experience food adulteration. What does food adulteration
exactly mean? It is an intentional act that reduces the quality of food offered for sale by substitution of inferior
components. Adulterated food is toxic and it could reduce the essential nutrients. So, it will affect growth and
development of the body. Consumption of adulterated food causes serious health problems. It is something
which happens worldwide. It is something which cannot be eradicated. Therefore, it’s better for us to rescue
ourselves. In olden days, the food adulteration can be identified by several traditional methods such as
spectroscopy, chromatography, ELISA methods are used to identify these adulterant materials. But last few
years, metal nanoparticles such as gold nano particles, silver nano particles, etc., are used to identify the
adulterant in several food products. Similarly, carbon nano tubes, carbon nanofibers also used to detect food
adulterants. These materials also used in the form of biosensors, nano sensors, and immunosensors which can
help to detect at very sensitive levels toxic contaminants. This paper gives an insight view of various types of
food adulterants added to food, ill effects of these materials, identification of these contaminants by using nano

technology.

Keywords: Food adulteration; traditional methods; nano technology; biosensor
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OVERVIEW OF BAMBOO DIVERSITY OF INDIA

Assist. Prof. Dr. Suyog A. BAGADE *
SRS Institute of Agriculture &amp; Technology, Vedasandur (Affiliated to Tamil Nadu Agricultural University), Dist. Dindigul,
Tamil Nadu State (India)

M.Sc. (Forestry) Scholar, Aditi A. BAGADE
College of Forestry, Dr. B. S. Konkan Krishi Vidyapeeth, Dapoli, Dist. Ratnagiri, Maharashtra State (India)

ABSTRACT

Bamboos are one of earth’s oldest and most precious plant materials and very important non-wood forest
resources found in forest as well as non-forest areas. Bamboos are one of the fastest growing perennial plants
which belong to the family Poaceae and are found in the tropical, sub-tropical and mild temperate regions of
the world. Bamboos are distributed naturally in abundance East and Southeast Asia and Islands of Pacific and
Indian Oceans. Bamboo has a rich history and a promising future as part of the solution to 21 st century
challenges of meeting multifarious needs of the rural people for house construction, thatching, roofing, basket
making, bows, food, furniture, fodder, pulp and paper and so on. Among the bamboo growing countries China
stands first in the species diversity in position with 33 genera and 450 species. India is second largest diversity
centre; comprises 148 species in 29 genera of bamboos are currently thought. The maximum concentration of
species is found in the deciduous and semi evergreen regions of North-east and the tropical moist deciduous
forests of North and South India except in Kashmir region. The North-eastern hilly States of India nearly 90
species of bamboos, 41 of which are endemic to that region. There are 3 large genera (Bambusa, Dendrocalamus
and Ochlandra) of bamboos in India with more than 10 species each. Together, these three genera represent
about 45% of the total bamboo species found in India. More than 50 per cent of the bamboo species ocur in

Eastern India.

Keywords: Bamboo, poaceae, perennial plants, diversity, forest.
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AUTOMATED CULTIVATING AND HABITAT STABILIZER

T. Mohamed NADHIM
R.M.K. Engineering College, Kavaraipettai, Thiruvallur District.

Dr. M. MEENA
R.M.K. Engineering College, Kavaraipettai, Thiruvallur District.

Dr. Santhi M. GEORGE
R.M.K. Engineering College, Kavaraipettai, Thiruvallur District.

Dr. A. VIJAYALAKSHMI
R.M.K. Engineering College, Kavaraipettai, Thiruvallur District.

ABSTRACT

Today, we live in a world where technology has revolutionized the entire human race. This also paves a robust
path for many multi-functional devices and innovations to appear in the present and near-future. Keeping this
in mind a proportionate growth should also be contributed to the field of agriculture and land management. This

project upholds the responsibility of “Cultivation” technically. This project has the proficiency to:

[J Enable plants to grow in any habitat

[J Conserve water in a large scale.

[ Stabilize the fertility of the soil and the health of the plant

[0 Completely analyze the physical condition of the crops and update it live
[J Reduce the workload farmer/gardener

[J Reduce the cost of maintenance

This idea could completely change the perspective of farming/gardening. The prototype of this model uses
moisture and other mineral sensors which constantly checks for the humidity and fertility of the soil. The current
condition of the soil is continually updated to the controller board. Any set-back detected in the condition of
the soil rather than the appropriate pre-set function triggers certain programs embedded in the controller board
to rectify the defect using appropriate supply systems connected to the board. This way, the suitable conditions

for the growth of the plants are maintained, ensuring the plants to grow beyond their natural habitat efficiently!

Keywords: Soil Fertility, Sensors, 10T, Water Conservation, Farming/Gardening,
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NANOTECHNOLOGY IN AGRICULTURE

AL. SAKTHI
RMK Engineering College, Kavaraipettai, Tiruvallur District.

Dr. A. VIJAYALAKSHMI
RMK Engineering College, Kavaraipettai, Tiruvallur District.

Dr. G. Nixon Samuel VIJAYAKUMAR
RMK Engineering College, Kavaraipettai, Tiruvallur District.

ABSTRACT

Nanotechnology is an emerging technology which plays an eminent role in versatile fields already. Researches
made in nanotechnology has revealed that it has immense potential to resolve the many challenges faced by the
agricultural field and its conventional methods. Agriculture involves usage of high levels of agrochemicals
which contaminates the nature of the soil and tends to pollute nearby water bodies and groundwater. Also, usage
of agrochemicals contaminates the crops and leaves chemical residues in it making it harmful for human
consumption. Therefore, alternative usage of nanotechnology in agriculture helps us resolve such environment
threatening factors involved in conventional agriculture. The significant interests of nanotech in agriculture
includes specific applications like nano-fertilizers and nano-pesticides to trail products and nutrient levels to
increase the crop productivity without causing any contamination of soil, water and protection against several
pathogens and microbial diseases. The incorporation of nanotechnology in agriculture in the form of nano-
fertilizers improves the absorption level of nutrients in the crops unlike the chemical fertilizers which tends to
wear off due to external stimuli. Usage of these nanomaterials increases the crop yields by increasing the
fertilizer nutrient availability in soil and nutrient uptake by the crops. Nano-pesticides suppresses crop diseases
by acting directly on the phytopathogens through various mechanisms, including the production of reactive

oxygen species. This paper gives an overview of the role of nanotechnology and nanomaterials in agriculture.

Keywords: Nanotechnology; Nano-fertilizers; Nano-pesticides
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NANO MATERIALS IN ANCIENT AND CURRENT SCENARIO - AN OVERVIEW

B. KIRTHIKA
RMK Engineering College, Kavaraipettai, Tiruvallur District.

Dr. A. VIJAYALAKSHMI
RMK Engineering College, Kavaraipettai, Tiruvallur District.

Dr. G. Nixon Samuel VIJAYAKUMAR
RMK Engineering College, Kavaraipettai, Tiruvallur District.

ABSTRACT

Nano science and Nano technology play a crucial role in the present scenario. But using of nanomaterials is not
a new one. There is a numerous example of ancient artefacts which were created using nano composites. The
Lycurgus cup is a dazzling decorative Roman treasure from about AD400; it is made of a glass that changes
color when light is shone through it. The glass contains gold-silver alloyed nano particles, which are distributed
in such a way to make the glass look green in reflected light but, when light passes through the cup, it reveals a
brilliant red. In the antiquities, nano particles were used by the Damascans to create swords with exceptionally
sharp edges and the Romans to craft iridescent glassware. A corrosion resistant azure pigment known as Maya
Blue, first produced in AD800, was discovered in the pre-columbian Mayan city of Chichen Itza. At present
many nano materials like CNT play a vital role in all the industries such as medical, electronic, automobile,
food safety, military etc. This paper gives an overview of the role and usage of nanomaterials in ancient and
present scenario.

Keywords: Nanomaterials, Ancient nano materials, CNT, industries
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SONLU ELEMANLAR METHODU iLE KAZICI YUKLEYICI MAKINEYE AiT STiK
SILINDIRIN YAPISAL ANALIZININ INCELENMESI VE TASARIM IYILESTIRME
CALISMASI

Mert LUYE
Cukurova Makine Imalat Ve Ticaret A.S.
ORCID ID: 0000-0001-9933-3144

Taner ERDOGAN
Cukurova Makine Imalat Ve Ticaret A.S.

Umit KARAHAN
Cukurova Makine Imalat Ve Ticaret A.S.

OZET

Kazici yiikleyici makinelerde stik grubu tasarimi ¢ok biiyiik 6nem arz etmektedir. Kazi sirasinda motor devrine
bagli ani ivmelenmeler sonucu hidrolik sistemde olusan anlik yiliksek basinclar silindirleri ve montaj
elemanlarini kritik gerilmelere maruz birakmaktadir. Bu zorlu c¢alisma sartlar1 géz dniinde bulundurularak
mevcut stik silindiri tasarimi, saha testlerine tabi tutularak sonlu elemanlar metodu ile yapisal olarak
incelenecektir. Test ve yapisal analiz sonuglart dogrultusunda daha mukavim bir tasarim yapilmasi
amaclanmistir. Prototip kazici yiikleyicinin saha testlerinde 18000 ¢evrim Omiir siiresi sonucu stik silindiri
tasariminda baglanti elemani olarak kullanilan 10.9 kaliteye sahip 8 adet M12x1,5x60-38s civatanin deformeye
ugradigl ve tasarimin ¢alisamaz duruma geldigi tespit edilmistir. Ayni calisma sartlarinda modellenerek
gerceklestirilen yapisal analiz sonucuna gore 14597 ¢evrim 6miir siiresi sonunda civatalarin deformeye ugradigi
tespit edilmistir. Saha testi ile yapisal analiz sonuglari arasindaki farkin, saha testinde makine operatoriiniin
araliklarla c¢alismak zorunda olmasinin sebep oldugu diisliniilmektedir. Bu veriler dogrultusunda siirekli
mukavim bir stik silindiri tasarim1 yapilmasi hedeflenmistir.Yapilan yeni tasarimda silindir ile silindir bagi
arasindaki baglantiy1 saglayan 10.9 kalitede 8 adet M12x1,5x60-38s civatalar kaldirilmistir. Baglanti, silindir
icine klavuz ve silindir basina dis acilarak dogrudan saglanmistir. Yeni stik silindiri tasarimi ayni ¢alisma
kosullarinda modellenerek sonlu elemanlar yontemiyle analiz edilmistir ve analiz sonuglarina gore 521440
cevrim Omiir siiresine sahip, eski tasarima gore 35,72 kat daha biiyiikk 0dmiir siiresine sahip bir tasarim elde

edildigi tespit edilmistir.

Anahtar Kelimeler: Mukavim, Sonlu Elemanlar Methodu, Yapisal Analiz, Omiir Siiresi

www.isarconference.org 3. INTERNATIONAL SCIENCES AND INNOVATION CONGRESS 21-22/11/2021
--202--



http://www.isarconference.org/
https://www.isarconference.org/

JCE AN,
> - T0

5,
" ('/
Y

STIONA;
~
g
b
)
Vasae

Aaeat’

&

&)

% y
N A

INVESTIGATION OF THE STRUCTURAL ANALYSIS OF THE STICK CYLINDER OF THE
BACKHOE LOADER MACHINE WITH THE FINE ELEMENT METHOD AND THE DESIGN
IMPROVEMENT STUDY

ABSTRACT

Stick group design is great importance in backhoe loader machines. The instantaneous high pressures that occur
in the hydraulic system as a result of sudden accelerations due to engine speed during excavation expose the
cylinders and assembly elements to critical stresses. Considering these difficult operating conditions, the current
stick cylinder design will be subjected to field tests and structurally examined by the finite element method. It
is aimed to make a more durable design in line with the test and structural analysis results. In the field tests of
the prototype backhoe loader, it was determined that 8 bolts M12x1.5x60-38s of 10.9 quality, which are used
as fasteners in the stick cylinder design, were deformed and the design became inoperable, as a result of a
lifetime of 18000 cycles. According to the results of the structural analysis carried out by modeling under the
same operating conditions, it was determined that the bolts were deformed at the end of 14597 cycle life. It is
thought that the difference between the results of the field test and the structural analysis is due to the fact that
the machine operator has to work at intervals in the field test. In line with these data, it is aimed to design a
continuous resistant stick cylinder. In the new design, 8 bolts M12x1.5x60-38s of 10.9 quality, which provide
the connection between the cylinder and the cylinder head, have been removed. The connection is made directly
by tapping into the cylinder and threading the cylinder head. The new stick cylinder design was modeled under
the same operating conditions and analyzed using the finite element method, and according to the results of the
analysis, it was determined that a design with a 521440 cycle life time, 35.72 times longer than the old design,

was obtained.

Keywords: Strength, Finite Element Method, Structural Analysis, Life Cycle
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CHROMIUM INSERTION INTO ZIRCONIUM WAFER SURFACE

Hassan GUENDOUZ
Mechanics Research Center (CRM), BP N73B, Ain El Bey, 25021 Constantine, Algeria.

ORCID ID: 0000-0001-5013-1429

ABSTRACT

Chromium ions were inserted into zirconium target with different bombardment energies using the SRIM
software. In fact, the introduction of chromium ions improves the corrosion resistance of the implanted
zirconium surface. The depth of the doped zone in the zirconium target is related to the incident energy where
the mean thicknesses were 313, 552, and 1056 A for the energies 50, 100, and 200 KeV, respectively. Chromium
ion implantation creates damage in the zirconium wafer. The quantity of the displaced Zr atoms from their
original sites due to the collision with Cr ions is proportional to the ion beam energy. Moreover, the phonons
amount increases when the ion beam energy increases. The sputtering yield of Zr atoms attains its maximum
value for the energy 100 KeV. Then, the sputtering yield diminishes as the acceleration energy keep increasing
because some ejected zirconium atoms are located inside the target and the kinetic energy is insufficient to bring
them to the surface.

Keywords: Chromium, Zirconium, lon implantation, SRIM.
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REAKTIF KONTROLLU SIKISTIRMA iLE ATESLEMELI BIR MOTORDA
LPG-DIZEL YANMASININ DENEYSEL INCELENMESI

Selin UGURAL

Erciyes University, Faculty of Engineering, Department of Mechanical Engineering
ORCID ID: 0000-0003-1626-8127

Prof. Dr. Bilge ALBAYRAK CEPER

Erciyes University, Faculty of Aeronautics and Astronautics, Department of Aerospace Engineering
ORCID ID: 0000-0001-5556-5170

OZET

Glinlimiizde otomobil kullaniminin artmasiyla birlikte olusan ciddi enerji ve ¢evre sorunlar ile birlikte hizla
artmakta olan kati emisyon standartlari, igten yanmali motorlarin performansimin artirilmasima yonelik
calismalarin 6nem kazanmasina neden olmustur. Arastirmacilar tiim bu sorunlara ¢dziim olabilecek alternatif
yakit kullanimi tizerinde uzun yillardir ¢alisma yapmaktadirlar. Konvansiyonel yanma turlerinin disinda
farkli yanma tirleri Gzerinde yapilan ¢alismalar alternatif yanma modlari arasinda homojen dolgulu
sikistirma ile ateslemeli (HCCI), kismi 6n karisimh yanma (PPC) ve Reaktif Kontrolli Sikistirma ile
Ateslemeli (RCCI) yanma modlarinin arastiriimasini zorunlu hale getirmistir. RCCI yanmasi, emme
manifoldundan enjekte edilen diisiik reaktiviteli yakitin (LRF) giris stroku sirasinda silindirdeki hava ile
karistirildiktan sonra yiiksek reaktiviteli yakitin (HRF) direkt enjektor (DI) yardimiyla enjekte edilmesiyle
gerceklesir. Bu c¢aligmada bir dizel motorun RCCI yanma modunda benzin-dizel ve LPG-dizel yakitlarinin
deneysel incelemesi gerceklestirilmistir. Alternatif yakit kullanimina uygun hale getirilen LD820 motorunda
yakit karisimi olarak direkt silindir igerisine piiskiirtiilen yiiksek reaktiviteli dizel yakit ve emme portuna
piiskiirtiilen diigiik reaktiviteli LPG, Benzin yakitlar1 ele alinmistir. Elde edilen sonuglara bakildiginda LPG
yakitinin deneylerde kullanilmasi ile yiiksek verim elde edilmistir. Ayrica LPG ilavesinin gii¢ degerini benzin
ilavesine gore daha fazla artirdig1 goriilmiis, NO ve is emisyonlar1 agisindan LPG ile yapilan deneyde 9%30-
%40 oraninda maximum seviyeye ¢ikan emisyonlar LPG oraninin artirilmasi ile azalmistir. Benzin-dizel ile

yapilan deneylerde LPG-dizele gore daha diisiik seviyelerde emisyon elde edilmistir.
Anahtar Kelimeler: RCCI, LPG-Dizel, Benzin-dizel, Emisyon, Performans

EXPERIMENTAL INVESTIGATION OF LPG-DIESEL COMBUSTION AT AN IGNITION
ENGINE WITH REAGENT CONTROLLED COMPRESSION

ABSTRACT

Today, strict emission standards which are increasing rapidly with the serious energy-environmental problems
caused by the increase in the use of automobiles have led to the importance of studies to increase the

performance of internal combustion engines. Researchers have been working for many years on the use of
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alternative fuels, which can be a solution to all these problems. Studies on different combustion modes include
the investigation of homogeneous filled compression ignition (HCCI), partial premixed combustion (PPC) and
reactive controlled compression ignition (RCCI) combustion modes among alternative combustion modes made
it necessary except for conventional combustion types. RCCI “which is a fuel technology that provides an
opportunity to control burning stage, time and reactivity of two different fuel to get a fuel mixture inside the
cylinder”, occurs after low reactivity fuel that is injected from intake manifold, is mixed with air in the cylinder
during entrance stroke and high reactivity fuel is injected with the help of a direct injector. Experimental
investigation of gasoline-diesel and LPG-diesel fuels in RCCI combustion mode of a diesel engine was carried
out at this work. High reactivity diesel fuel sprayed directly into the cylinder as fuel mixture and low reactivity
LPG-Gasoline fuels sprayed into the intake port focused on in the LD 820 engine made suitable for alternative
fuel use. According to the results obtained, high efficiency was acquired with the usage of LPG fuel in the
experiments. Also it was observed that LPG addition has increased the power value more than gasoline addition.
Emission that go up to the maximum level with the rate of %30 and %40, decreased with the usage of LPG, in
terms NO and soot emissions in the experiments that is conducted with LPG. But lower levels of emissions

were observed in the experiments conducted with gasoline-diesel experiments than gasoline-LPG experiment.
Keywords: RCCI, LPG-Diesel, Gasoline-Diesel, Emission, Performance
1 GIRiS

Gliniimiizde artan tasit kullanimi ile birlikte hava kirliligi standartlarini zorlayan bir kirlilik sorunu 6ne
¢ikmaktadir. Insan saghigini tehdit eden bu sorun iizerinde yogunlasan arastirmacilar ¢alismalari sonucunda
alternatif yakit kullanimina iligskin baz1 tezler ortaya koymuslardir. Bu tezlere yonelik olarak alternatif yakit
kullaniminin artan ¢evre sorunlarina ¢oziim olacagi gibi azalan yakit rezerv sorununa da ¢oziim olabilmesi

amaclanmistir.

Dizel motorlar yliksek verim ve moment, artan devir sayilari, dayaniklilik saglayan ve benzin motorlarina
kiyasla daha diisiik karbon monoksit (CO) ve hidrokarbon (HC) emisyonu salinimi gibi {istiinliikleri sebebiyle
ozellikle hafif karayolu tasitlarinda son yillarda daha yaygin kullanilmaya baglanmistir. Ancak dizel motorlarda
ozellikle petrol koklii yakitlar kullanildig: takdirde yiiksek oranda azot oksit (NOXx), is ve partikiill madde (PM)
emisyonu tiretirler. Dizel motorlarinda yakit ekonomisi saglamak ve zararli egzoz emisyonlarini azaltmak i¢in
cesitli yontemler uygulanmaktadir[1].

Dizel motorlarda karisimin homojen olmamasi sebebi ile lokal zengin fakir karisimi bolgeleri olusmakta ve
yanma odasinda yiiksek sicaklikta gerceklesen yanma sonucu NOx ve is emisyonlar1 ortaya ¢ikmaktadir. Diistik
sicakliklarda olusturulan yanma NOx olusumunu engellemektedir. Bununla birlikte yanma odasinda tutusma

gecikmesi siiresi uzamis olacagindan dolayr daha homojen bir karisim olusturulabilmesi i¢in zaman tanimis
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Reaktivite Kontrollii Sikistirma Atesleme (RCCI), kontrol edilemeyen diisiik sicakliktaki yanmay1 ¢6zmek icin
kullanilan bir yontemdir. Diisiik sicakliklarda meydana gelen RCCI yanmasi emme havasi basincinin
arttirllmasina ve egzoz gazi resirkiilasyonu (EGR) uygulanarak karisimin seyreltilmesine imkan
tanimaktadir[2].

RCCI yanmas: diisiik sicakliklarda meydana geldiginden ozellikle diisiik motor yiiklerinde CO ve HC
emisyonlar1 artmaktadir. Farkli reaktif ozelliklerde yakitlar kullanilarak ve emme havasi giris sicakligi
arttirtlarak CO ve HC emisyonlart azaltilabilmekte ve yanma kontrol edilebilmektedir[3]. Cift yakit
kullaniminin motor tizerindeki etkileri farkli parametreler kullanilarak arastirilmistir. Yapilan arastirmalar
sonucunda kullanilan alternatif yakitlardan biri de LPG-dizel yakit karisimi olmaktadir.

Bu calismada LPG yakitinin diigiik maliyet kolay bulunabilirlik ve diger yakitlara gore ¢cevreyi daha az kirleten
etkilerinden dolay1 yakit karisiminda kullanilma sebebi olmustur. Uygulanacak stratejiler ile calismada RCCI
yanma modlu bir dizel motorda LPG-dizel yakitlarinin kullanilmasi ile diisikk emisyon ve yakit tiiketimli motor
teknolojisi gelistirilmesi lizerine ¢aligmalar yapilmistir. Karsilagtirmali bulgular elde edilmesi amaciyla benzin

dizel karisimli deney datalar1 calismada kullanilmistir.
2 YONTEM

Deneysel calisma i¢in motor modifikasyonu ile sisteme EGR hatt1 ve tiip baglantilar1 gergeklestirilmistir.
Deney asamalarinda, deney motoru saf dizel yakiti ile ¢alistirilmis veriler kaydedilmistir, akabinde benzin-dizel
ve LPG dizel yakitlari ile testler gergeklestirilmistir. Deney motoruna Benzin ve LPG yakitinin motor igerisine
verilmesini saglamak i¢in emme manifoldu lizerine yakit enjektdrii monte edilmistir. Enjektoriin pulse miktarini
ayarlayabilmek i¢in sistem tiizerine kontrol kart1 takilmistir. Deneyde kullanilacak tek silindirli dort zamanl
motor saf dizel yakit ile yapilan deneyler haricinde saf LPG yakit1 ile farkli devirlerde calistirilarak veriler
toplanmustir. Deneyler sabit devirde 2000 d/d i¢in tekrar edilmistir. Silindir icerisinde olusan basing degerleri
osiloskop ve enkoder yardimiyla Picoscope 6 programi icerisine aktarilarak veriler bilgisayar ortamina
aktarilmustir. Ozgiil yakit sarfiyat1, efektif verim, 6n karisim orani (rp) gibi degerler yakit alt 1s1l degeri ve deney
verilerine bagli olarak formiiller yardimiyla hesaplanmistir. Deneylerde test motoru olarak tek silindirli dort
zamanli Antor marka 4L.D820 model dizel motor kullanilmistir. Tablo 1°de motora ait 6zellikler verilmistir.

Egzoz gaz1 emisyon cihazi yardimiyla deneylerde elde edilen emisyonlar degerlendirilmistir (Tablo 2).

Tablo 2. Emisyon Cihaz1 Olgiim Araliklar [4]
Tablo 1. Deney Motoru Ozellikleri

Co 0...10 %Vol

Tip 4LD 820 CO, 0...20 %Vol
z}:}ng}r SaylSl_(Ade;) 1 5 HC 0...20000 ppmVol

ilindir Hacmi (cm?) 17 0, 0...21 %Vol
Silindir Cap1 (mm) 102 NOy 0...5000 ppm
Strok (mm) 100 Lambda 0...5
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Sikistirma Orant 17:1
Motor Devri (d/d) 2600 (3000)
Motor Giicii (BG) 15/(17)

Deneysel calismada 50 kW’lik bir hidrolik dinamometre kullanilmis ve dinamometrenin Sl¢tiigii degerler ise

PC 101BMS kontrol panosu yardimiyla okunmustur. Deneylerde kullanilan yakitlara ait 6zellikler Tablo 3’de

verilmistir.

Tablo 3. Deney Yakit Ozellikleri[5-6-7]

Ozellik Birim Benzin Dizel LPG
Yogunluk(15°C ta) K g/m3 740 840 2,78
Alt 1s1l degeri K jlkg 43500 42700 45812

Deneysel sisteme ait goriintii sekil 1°de verilmektedir.

Sekil 1. Deney Diizenegi

RCCI yanmasinda 6n karisim oraninin etkisini gozlemlemek i¢in gerceklestirilen deneylerde rp hesabi i¢in

esitlik (1) den faydalanilmistir.

rp = MLPGXHULPG
p= mLPGXHULPG+mdizelxHudizel

x 100 1)

rp: LPG yakitinin karisimda bulunma orani [%]
Mmypc: LPG kiitlesel debisi (g/s)

Mugizel: dizel yakitin kiitlesel debisi (g/s)

Hucrpg: LPG alt 1s1l degeri (kj/kg)

Huaizel: dizel alt 1s11 degeri (kj/kg)
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3 Bulgular
Deneysel ¢alismada sabit devir sayisinda (2000d/d) benzin-dizel ve LPG-Dizel karisimlari farkli rp degerleri

icin test edilmistir. Sekil 2°de 1750 d/d ve 2000 d/d devir sayilarindaki krank mili agis1 ile Basing degisimleri
LPG-Dizel karisimi igin verilmektedir. Rp oranimin artmasi ile basing degerlerinde azalmalar oldugu
goriilmiistiir. Maksimum basing degerleri %39 rp ve %33 rp degerlerinde sirasiyla 1750 ve 2000 d/d ‘da elde
edilmistir. 2000 d/d incelendiginde 6n karigim oraninin artmasi %75 ile basing degerlerinde azalma oldugu

goriilmektedir. Bunun sebebinin artan LPG oraninin yanmay1 olumsuz yonde etkiledigi diistiniilmektedir.

40 40

2000 d/d

1750 d/d
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Sekil 2. Farkli rp Degerlerinde1750 d/d Ve 2000 d/d igin Silindir I¢i Basing Degisimleri

2000 d/d devir degerinde elde edilen efektif gii¢ grafigi Sekil 3’de goriilmektedir. LPG-dizel karisimlarinda
elde edilen gii¢ degerlerinde artis gdzlenmektedir. On karisim oraninin artmasi ile giic degerleri yaklasik %50
rp degerine kadar artmis akabinde azlama seklinde degisim gdstermistir. Maksimum gii¢ degerleri yaklagik 3.8

ve 3 civarinda sirasiyla LPG-dizel ve Benzin-dizel karisimlari i¢in elde edilmistir.

4.0 ~ 2000 d/d
B |
36 =
5 LPG-Dizel
3.2 r A
) B ~ A~
=~ N 4 >
= - / \
S 2.8 B , A N
o 7/
O B u , \\
B 7/
24 , A \\
[ A §
i R A
i Benzin-Dizel
20k A%
- 7/
NI RIS VSN SIS RSN ST RS
1'620 30 40 80 90

50 60 70
On Karisim Orani [rp %]
Sekil 3. Degisken rp Degerlerine Gore Giig Degisimi

Sekil 4’de 1750d/d ve 2000 d/d devirlerdeki tork degisimleri egr ve rp oranlarina bagli olarak sunulmustur.
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1750 d/d devir sayisinda yiiksek EGR oran1 diigiik rp oranlarinda yiiksek tork degerleri goriilmektedir. Artan
LPG orani ve azalan EGR degerlerine gore tork degisimi azalma egilimi gostermektedir. Torkun yiiksek
seviyelerden sonra azalma gdstermesinin sebebi diisiilk motor hizlarinda silindir igerisine giren hava hizi
diismesi ve karisim oraninin bozulmasi olarak gosterilebilir. Bunun yani sira 2000 d/d artan tork degisimi dogru
oranlarda yakit karisimi elde edildigini gostermektedir. Uygun EGR orani ve rp degerleri ile max tork elde
etmek miimkiindiir.

0.4 Tork Degisiimi
B 1750 d/d

Tork Degisimi
2000 d/d

0.3

0.25

EGR [%]
o
N
EGR [%]

0.15 F

0.1

0.05

.05 0.1
0.1 0.15 0.25 0.3 0.35 Rp [%]

0.2
Rp [%]

Sekil 4. Farkli rp ve EGR Oranlarina Gore Tork Degisimi

Motorun stabil ¢alisma durumunda kWh’lik is basina tiiketmesi gereken yakitin gram cinsinden degeri 6zgiil
yakit tiiketimini vermektedir. LPG-dizel yakitina ait 6yt degerleri benzin-dizel karisimina nazaran daha yiiksek
elde edilmistir (Sekil 5). Max degerler rp’nin artmasi ile artmis ve 450 g/kWh civarinda elde edilmistir. tp
degerinin 45-50 oldugu aralikta ise minimum OYT degerleri elde edilmistir. Benzin —dizel karisimi icin daha
diisiik degerler elde edilmistir. Minimum OYT degeri yaklagik 60-70 rp araliginda elde edilmistir Maksimum
OYT degeri olarak ise 350g/kWh civarinda degerler elde edilmistir. Motor milinden alinan isin toplam enerjiye
orani efektif verim degerini vermektedir. Motorlarin LPG-dizel karigimi ile yapilan deneylerde verim benzin-
dizel karisimlarina nazaran daha yiiksek elde edilmistir. Bunun sebebi LPG’ nin 1s1l degerinin daha yiiksek
olmast ve homojen karisim olusturmaya elverigli 6zelligi sebebiyle daha verimli bir yanma elde edilebildigi
soylenebilir. LPG-Dizel ve Benzin-Dizel ¢ift yakitlarinin karsilastirilmali olarak verildigi Sekil 5’de 6n karisim
oraninin %50-60 seviyelerinde maksimum degere ulastig1 ve sonra diisiise gegtigi goriillmektedir.

Maksimum verim degerleri %25 ile LPG-dizel karisiminda elde edilirken yaklasik %23 civarinda benzin-dizel

karigimlart igin elde edildigi goriilmektedir.

www.isarconference.org 3. INTERNATIONAL SCIENCES AND INNOVATION CONGRESS 21-22/11/2021
--210--



http://www.isarconference.org/
https://www.isarconference.org/

WCEANS
g O

INA
g
j\,“\

STONA;
.
{
b
)
Ryagad’

Ay
@
2

8
K

TN
500 0.30
§ 2000dd i 2000 d/d
450 |- L
g | 0.25 [
2 400 f ) i Ll
) N LPG-Dizel i
Essof u R T [
Q : f=a = N
é r A . E£020F  LPG-Dizel
u ~A A 5 |
£ 300 - S / g
< [ / -
: r A b N o / - A
3 250 A Benzin-Dizel A, | N
[=2 I ~ A
S r ~ / 0.15
o N < A ‘A ’ |
[ N A - |
200 [ ~. A |
r A - |
IR SNSRI NN ANTAN NN AN SIS MR SR S | [
150 20 20 50 50 =0 20 T e e

On Karisim Orani [rp %] on Ka??sim Orar?io[rp % 70

Sekil 5. Degisken rp Degerlerine Bagli Ozgiil Yakit Tiiketimi Ve Verim Degisimleri

Emisyon degerlerinin 6n karisim oranina bagli degisimleri NO ve is emisyonlar1 agisindan Sekil 6’da
sunulmustur. Is olusumunun baslica nedeni dizel yakitin silindir iginde yeterli hava bulamamas1 ve zamaninda
hava ile hizli bir sekilde karisamamasi ve buharlasamamasi olarak ifade edilebilir. LPG oranmi arttik¢a is
olusumuna daha ¢ok sebep olan, hava ile daha zor karisan ve daha zor buharlasan dizel yakit1 azalacagi igin is
emisyonlar1 onemli dl¢iide azalmaktadir. Her iki deney verileri de goz oniine alindiginda 6n karigim orani %30
seviyelerinde iken ciddi oranda artis gozlenmistir. Daha sonra LPG orani arttikga emisyon o6zellikleri diizenli

azalma gostermistir.
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Sekil 6. Degisken rp Degerlerinde NO Ve Is Emisyon Degisimleri

Bu ¢alismada tek silindirli bir dizel motor Antor LD820 deneylerde kullanilmistir. RCCI yanma modunda LPG-
dizel ozellikle ele alinmis, 2000d/d sabit devirde benzin-dizel karisimlari ile karsilastirmali olarak sunulmustur.
Deneylerde rp oraninin verim, 6zgiil yakat tiikketimi, emisyonlar {lizerine etkisi arastirtlmistir. Deneysel ¢alisma

sonucu elde edilen veriler kisaca ozetlenecek olur ise:
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e 2000 d/d degerinde en yiiksek silindir basimci 35 bar olarak %33,5 LPG bulundugu durumda elde edilmis ve
LPG orani arttikga silindir i¢i basing diismiistiir. %75,08 LPG oraninda ise minimum 25 bar basing degeri elde

edilmistir.

e 1750 d/d degerinde en yiiksek silindir basinct ise % 39,9 LPG oraninda 38 bar olarak bulunmustur. LPG

oran1 %18,5 degerine diistiiglinde ise silindir i¢i basing degeri 33 bar olarak 6l¢tilmiistiir.

e | PG-dizel karisimli deneyde %54 LPG oraninda 2000 d/d degerinde en yiiksek gii¢ degerine 3,8 kW’a
ulasilmis, benzin-dizel karisimli deneyde %62 benzin oranininda ise en yiiksek gilic degeri 3 kW olarak
bulunmustur. Dolayistyla bu iki deney karsilastirildiginda ayni devir sayisinda LPG ilavesinin gli¢ degerini

benzine gore daha fazla artirdig1 sonucuna ulagilmstir.

e 2000 d/d degerinde yapilan LPG-dizel ve benzin-dizel karisimli deneyler kiyaslandiginda en az yakit
tilkketimi en ¢ok verim elde edilen LPG oraninin %50, benzin oraninin ise %60 oldugu goriilmiistiir. Bir diger
durum ise LPG ilavesi yakit tiiketimi agisindan benzine gore daha fazla olurken efektif verim benzine gére daha

ylksek olmaktadir.

e NO ve is emisyonlar1 acisindan LPG ile yapilan deneyde %30-%40 oraninda maximum seviyeye ¢ikan
emisyonlar LPG oraninin artirilmasi ile azalmigtir. Fakat benzin-dizel ile yapilan deneylerde LPG-dizele gore

daha disiik seviyelerde emisyon gézlenmistir.
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MECANIQUES DES COMPOSITES TIC-NI FABRIQUES PAR LA METALLURGIE DES POUDRE
(FRITTAGE EN PHASE SOLIDE)

Lahcene MEBARKI
Centre de Recherche en Mécanique BPN °© 73B, 25021 Constantine, Algeria.

Lamine GHALMI
Universit¢ A/MIRA Bejaia laboratoire de technologie des matériaux et du génie des 2procédés Algerie

Kamel FEDAOUI
ISTA, University of Constantinel, Algeria

Mosbah ZIDANI
Faculty of Technology, University of Batna 2; Batna, Algeria
ORCID ID: 0000-0002-4716-5924

ABSTRACT

The influence of Ni content (5,20,50) on the microstructure and mechanical properties of TiC, Ni alloys
developed by powder metallurgy (solid phase sintering) of TiC, Ni samples was studied. It was found that
coherent boundaries between TiC and Ni were formed after sintering because Ni was attached to TiC in powder
form. The particle growth by dissolution and precipitation of TiC in Ni was limited during sintering at 1350 °C,
below the melting point of Ni. Therefore, the TiC particle size did not change with increasing Ni percentage.
However, the TiC grain size increased with increasing Ni content (above the melting point of Ni) because
dissolution and precipitation of TiC was promoted in the molten Ni. The flexural strength (~1400N/ mm2) of
the sintered TiC-20N:i alloy at 1450 °C in this study was higher than that (5 and 50) of the TiC-Ni composite in
the previous 50Ni study due to the effect of enlarged grains. The hardness was also improved by decreasing the
Ni content (20). As a result, it was found that the microstructure and mechanical properties of TiC-Ni
composites were customized by controlling the Ni content and sintering temperature in the process suggested

in this study.

Keywords: composite carbide TiC,Ni, microstructure, mechanical properties density
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3-D QUANTITATIVE STRUCTURE INVESTIGATION OF GREY CAST IRON FOAMS BY
MICRO-CT IMAGES

Ali Can KAYA
Mechatronic Systems Engineering, Turkish-German University, Beykoz,istanbul

ABSTRACT

Gray cast iron foams are cellular complex structures possessing a great potential to be used as sound absorber,
thermal insulator, catalyst carrier, vibration damper and electrodes in rechargeable batteries. Characterization
of those complex structures can be succeeded by 3D quantitative assessment of the micro-CT data for various
applications. Here micro-CT data of the investment cast grey cast open cell iron foams was evaluated. Pores
were segmented by distance transform and watershed algorithms. Afterwards labeling of the gray values was
carried out and border labels were removed. Parameters including tortuosity, pore surface area, pore volume,
sphericity and Euler number were determined from the labeled slices. Those parameters are of great importance
for conductivity in a lithium-ion battery and tortuosity value of cast iron foams is favorable for this application.
Further significant factors related with heat transfer such as strut thickness, connectivity and surface area to
volume ratio were measured from binary CT slices. According to results, manufacturing method does not lead
to a significant defect or irregularities impairing structural integrity and permeability of foam. Besides
geometrical properties of grey cast iron foams are favorable for functional applications. Further investigations

and experiments must be carried out to understand the applicability of foams for functional applications.

Keywords: micro-CT, tortuosity, foams, image processing
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MECHANICAL, STRUCTURAL AND CORROSION CHARACTERISATIONS OF
ALUMINIUM MATRIX COMPOSITE AMCs Al-X m.% (a-Fe 2 O 3) ELABORATED BY
LIQUID PHASE SINTERING
BOUTOUTA Aziza *
Mechanics Research Center, BP N73B, Constantine, Algeria.

NAOUAL Handel
Department of Civil Engineering, University of Mouhamed Cherif Messadia, Souk-Ahras, ALGERIA.

GANDOQOUZ Hassen
Mechanics Research Center, BP N73B, Constantine, Algeria.

ABSTRACT

The aim of this work is to contribute to the understanding of the effects of crystalline structures on the hardness
and corrosion characteristics aluminium-—hematite composites. So, a series of nominal Al-2, 4,16and, 40 wt%
a- Fe 2 O 3 compositions was developed by a liquid phase sintering process (700°C) from a compacted blend
of high- purity powders of aluminum and hematite. The composites thus obtained were heat treated (500°C, 1
h) and characterized by means of x-ray diffraction and optical observation analyses as well as Vickers

indentation testing and electrochemical measures.

Keywords: AMCs, Intermetallic compounds, DRX, Rietveld refinement, Optical observations, micro hardness

Vickers and Taffel curves.
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STUDY OF THE GRAIN KINITIC DURING ISOTHERMAL HEATING IN WELD REGION
OF PIPELINE STEEL X70

BOUTOUTA Aziza *
Mechanics Research Center, BP N73B, Constantine, Algeria.

BLAOUI Mohamed Mossaab
Mechanics Research Center, BP N73B, Constantine, Algeria.

HANDEL Naoual
Department of Civil Engineering, University of Mouhamed Cherif Messadia, Souk-Ahras, ALGERIA.

BOUARICHA Amor
Department of Mechanical Engineering, Industrial Mechanical Laboratory. University of Badji Mokhtar, Annaba, ALGERIA.

ABSTRACT

In order to understand the growth behavior of the high frequency induction welded region of X70 pipeline steel
under different conditions, the effects of austenitisation temperature and holding time during normalization
processing have been experimentally determined. Samples were normalized at temperatures ranging from 900
°C to 1100 °C in increments of 50 °C for 30, 60, 100, 150 and 200 minutes. The welding process has been
realized by industrial arc welding with circular weld seams (F = 1400Hz, U = 15KV). Optical micrographs were
taken to measure the grain size using Jefferies Planimetric Method. The results show that the increase in heating
temperature and holding time causes grain growth. With increasing time, the growth rate decreases. Conversely,
the grain grows at a faster speed with the increase of heating temperature. The proportionality constant, K, and
initial grain size D 0 were determined where K=2.26 [um 2 /min] and D 0 = 25.09 [um] at 950 °C.

Keywords: Grain Growth Kinetic, Jefferies Planimetric Method, Austenitization Temperature, Holding Time,
Ideal Grain Growth.
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ALUMINYUM PROFIL OLCUM CIHAZI TASARIMI

Mehmet Ali TUNALI
KBE Miihendislik AR-GE Merkezi, Niliifer Organize Sanayi Bolgesi, Bursa

Sercan KAYGISIZ
KBE Miihendislik AR-GE Merkezi, Niliifer Organize Sanayi Bolgesi, Bursa

OZET

Giiniimiizde goriintii isleme teknolojileri kalite kontrol siire¢lerinde birgok cihazda kullanilmaktadir. Ilgili
stireclerde bu yaklagimla hem dogruluk hem hiz olarak bir¢ok iyilesme saglanabilmistir. Siirecte uygun sekle
ve boyuta sahip pargalar referans parca gortiintiileri ile hizli sekilde karsilastirilmakta ve cihaz tarafindan karar
verilmektedir. Geleneksel kalite kontrol siire¢lerinde olan gozle kontrol, 6lgii aletleri ile boyutsal dlgiimler gibi
yaklagimlar goriintii igleme teknikleri ile yer degistirmektedir. Endiistriyel uygulamalarin donanim
sistemlerindeki maliyet diisiisleri ve matematiksel yaklasimlarin gelismesi ile birlikte bu degisimin daha da
hizlanacag1 tahmin edilmektedir. Bu bildiride; Aliiminyum profil 6l¢iim cihazinin (Nexus™) ve yaziliminin
gelistirilmesi siireci agiklanmaktadir. Cihazin ilk siiriimii basart ile gelistirilmis ve ticarilesmis olup ilk satiglar
sonrasinda miisteri geri bildirimleri ve saha gozlemleri neticesinde elde edilen deneyimlerle mevcut yapist
ergonomik kurallar dogrultusunda komple yeniden ele alinarak yenilik¢i sekilde tasarlanmistir. Cihazin dis
goriiniim ve yapisi ile birlikte insan-makine arakesitinde ergonomik tasarim yaklagimi ile 6nemli iyilesmeler
saglanirken yazilim tarafinda da Windows isletim sisteminden Java alt yapisina gegilerek 10S, Android, Linux,
Windows tabanli her tiirli yapida sistem ayirt etmeksizin g¢alisabilme oOzelligi katilmaktadir. Yazilim
gelisiminde miisteri isteklerine bagli olarak kalip tespiti, makine yiiklemesi gibi ilave modiiller de gelistirilmeye
devam edilmektedir. Bildiri igeriginde cihazin gelistirme siireci, bu siirecte elde edilen tecriibeler, goriintii
isleme stirecleri ile ilgili kazanimlar agiklanarak gelecek calismalar da vurgulanmistir. Agiklanan ¢aligmanin

bu alanda c¢alisan miihendisler i¢in yol gdsterici olacag diistiniilmektedir.

Anahtar Kelimeler: Aliiminyum Profil, Profil Ol¢iimii, Gériintii isleme, Ergonomi, Yazilim Gelistirme
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DESIGN OF ALUMINUM PROFILE MEASURING DEVICE
ABSTRACT

Nowadays, image processing technologies are used in many devices in quality control processes. Many
improvements in both accuracy and speed have been achieved with this approach in related processes. In the
process, the parts with the appropriate shape and size are quickly compared with the reference part images, and
the decision is made by the device. Approaches such as visual inspection, measuring instruments, and
dimensional measurements in traditional quality control processes are being replaced by image processing
techniques. It is estimated that this change will accelerate with the cost reductions in hardware systems of
industrial applications and the development of mathematical approaches. In this paper, the development process
of the Aluminum profile measuring device (Nexus™) and its software is explained. The first version of the
device was successfully developed and commercialized. After the sales, it was designed innovatively by
completely reconsidering its existing structure in line with ergonomic rules, with the experience gained from
customer feedback and field observations. In addition to the external appearance and structure of the device,
significant improvements have been achieved in the human-machine interface with the ergonomic design
approach. On the software side, by switching from the Windows operating system to the Java infrastructure,
the device can work in all kinds of systems based on 10S, Android, Linux, Windows without distinguishing the
system. Additional modules such as mold detection and machine loading continue to be developed in software
development depending on customer requests. In the paper’s content, the development process of the device,
the experiences gained in this process, the acquisitions related to the image processing processes were
explained, and future studies were also emphasized. The study described is intended to be a guide for engineers

working in this field.

Keywords: Aluminum Profile, Profile Measurement, Image Processing, Ergonomics, Software Development
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GERCEK ZAMANLI VERILERLE URETIM YONETIMI YAZILIMI VE TASARIM
VERILERININ ENTEGRASYONU

Mehmet Ali TUNALI
KBE Miihendislik AR-GE Merkezi, Niliifer Organize Sanayi Bélgesi, Bursa

Rafet Emir BIRCAN
KBE Miihendislik AR-GE Merkezi, Niliifer Organize Sanayi Bolgesi, Bursa

OZET

Isletmelerin anlik verilerle ynetimi, giiniimiiziin maliyet odakli ve yiiksek rekabet iceren ortaminda zorunluluk
haline gelmistir. Ozellikle imalat isletmelerinde birim zamanda ¢ok sayida ve farkli tiirde veri aym anda
iretilmektedir. Geleneksel yontemde veriler ¢esitli tiirde kagit formlarinda bir yerden bir yere iletilirken, veri
dogrulugunun teyit edilmesi de olduk¢a zaman alic1 ve ¢ogunlukla ithmal edilen bir islemdi. Oysa verilerin
anlamlandirilmasi ve etkili kararlar olusturulmasi acisindan hiz ve dogruluk vazgegilmez dlgiitlerdir. Uretim
yiiriitme sistem (Manufacturing Execution System, MES) yazilimlari, siireglerin izlenmesi ve yonetilmesinde
onemli bir rol oynamaktadir. Bu bildiride; Prosiire¢ (PRS) iiretim yonetim yazilimi ve bu yazilimin tasarim
verileri entegrasyonu yoniinde gelistirilmesi siireci agiklanmaktadir. PRS yaziliminin ilk siirtimii, kii¢iik ve orta
Olcekli firmalarin tiretim siire¢lerinin kontroliine ve izlenmesine yonelik olarak kullanima sunulmustur. Yazilim
ayrica, gorsel yonetim araclarinin kullanildig: iiretim alanlarinda bulunan bilgilendirme ekranlarina veri iletimi
saglamaktadir. PRS, genel iiretim ve stok bilgilerinin raporlanmasina imkan vermektedir. Yazilim {izerinde
yapilan gelistirme caligmalariyla tasarim resimleri, iirlin agaglar1 ve parca Ozelliklerinin de PRS iizerinden
erigilebilir ve tanimlamalarin degistirilebilir olmast saglanmistir. Bildiride gelistirilen yazilima yonelik
detaylar, gelistirme siirecinde elde edilen bilgi ve deneyimler ve gelecekte yapilmasi planlanan ileri diizey
gelistirme hedefleri paylasilmistir. Bildirinin, akilli fabrika veya karanlik fabrika da denilen gelecegin tiretim

yapilarina ait yazilimlarin gelistirilmesi agisindan 6nemli bir deneyim paylagimi oldugu dngoriilmiistiir.

Anahtar Kelimeler: Uretim Yiiriitme Sistemi (MES), Yazilim Gelistirme, Tasarim Verileri, Tasarim Verileri

Entegrasyonu

PRODUCTION MANAGEMENT SOFTWARE WITH REAL-TIME DATA AND INTEGRATION
OF DESIGN DATA

ABSTRACT

The management of businesses with instant data has become necessary in today’s cost- oriented and highly
competitive environment. Especially in manufacturing plants, many and different types of data are produced at
the same time. In the traditional method, data was transferred from one place to another in various paper forms;

verifying data accuracy was also a time-consuming and often neglected process. However, speed and accuracy
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are essential criteria for making sense of data and generating efficient decisions. Manufacturing Execution

System (MES) software plays a vital role in monitoring and managing processes.

In this paper, Prosiire¢ (PRS) production management software and its development process for design data
integration are described. The first version of the PRS software is available to control and monitor the
production processes of small and medium-sized companies. The software also provides data transmission to
information screens in production areas where visual management tools are used. PRS allows reporting of
general production and stock information. With the development studies on the software, design images,
product trees, and part features can be accessed via PRS, and the definitions can be changed. The details of the
software developed, the knowledge and experience gained during the development process, and the advanced
development goals planned for the future were explained in the paper. It is foreseen that the paper is a critical
experience sharing in terms of the development of software for the production structures of the future, which is

also called the smart factory or the dark (lights-out manufacturing) factory.

Keywords: Manufacturing Execution System (MES), Software Development, Design Data, Design Data
Integration
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MODELING AND OPTIMIZATION OF THE SURFACE ROUGHNESS AND MACHINING
TIME WHEN MILLING THE PA6

Aissa LAOUISSI
Mechanics Research Centre. Po, Box 73B, 25000 CONSTANTINE, ALGERIA.

ABSTRACT

The main objective of this work is to study the impact of the cutting parameters (ap, fz and Vc) on the evolution
of the surface roughness (Ra) and the machining time during the milling of polyamid PA in using carbide
inserts. The ANOVA was established in order to define the contribution of each cutting parameter on the factors
studied, the approach of artificial neural networks &quot;ANN&quot; was then adopted to generate
mathematical models of prediction, the latter were exploited in optimization of cutting parameters using genetic

algorithms. In addition, the results obtained qualify the ANN and GA for monitoring the milling process.
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GEMIi PERSONELI KAYNAKLI GEMI DiZEL MOTORU KRANKSAFT HASARLARININ
SEBEPSEL FAKTORLERININ DEGERLENDIRILMESI

Sevki KUTAY

Recep Tayyip Erdogan University, Turgut Kiran Maritime Faculty, Marine Engineering
Department

ORCID ID: 0000-0002-1590-2918

Biinyamin KAMAL

Recep Tayyip Erdogan University, Turgut Kiran Maritime Faculty, Maritime Transportation
and Management Engineering Department

ORCID ID: 0000-0002-9885-114X

OZET

Kranksaft, geminin ana makinesinin en énemli pargalarindan biridir. Biiyiik bir deniz kargo gemisi i¢in ana
makinenin kranksaftinin arizalanmasi 6nemli bir operasyonel ve mekanik sorundur. Bir geminin ana
makinesinin kranksaftt 6mrii boyunca az sayida hasar gorse de maliyeti cok agir olur. Bir geminin ana
makinenin kranksaftinin hasar gérmesine neden olan bazi sebepsel faktorler vardir ve bunlar arasinda gemi
miirettebatindan kaynaklanan faktorler en biiyiik sebepsel faktorlerden biri olarak karsimiza ¢ikmaktadir. Tekne
ve makine (H& M) sigorta sirketleri ve armatorler i¢in mali yiikk géz Oniine alindiginda, bir geminin gemi
miirettebati hatasindan kaynaklanan ana makine kranksaft hasarinin sebepsel mekanizmasinin incelenmesi
onleme agisindan hayati onem tagimaktadir. Bu nedenle, bu ¢calisma, gemi miirettebat1 hatasindan kaynaklanan
kranksaft hasarinin nedensel mekanizmasina odaklanmaktadir. Bu hususta, bu makale, Bulanik Bayes Ag1
yontemi kullanilarak niteliksel ve niceliksel olarak agiklanan gemi miirettebati kaynakli nedensel faktorlerin
olasiliksal iligkilerini incelemektedir. Bunu takiben, sonuglarin dogrulugunu artirmak i¢in duyarlilik analizi ve
aksiyom testleri icra edilmistir. Gemi miirettebati kaynakli faktorler arasinda, bakim ve onarimda meydana
gelen personel kusurunun, miirettebat kaynakli nedenlerin meydana gelmesini aciklayan en yiiksek faktor
olarak ortaya ¢iktig1 ortaya ¢ikmistir. Deniz sigortaciligi ekosistemindeki paydaslar, gemi miirettebatindan

kaynaklanan riskleri azaltmak i¢in bu arastirmanin sonuglarindan istifade edebilir.

Anahtar sozciikler: Deniz Dizel Motoru, Ana Makine Kranksaft Hasari, Miirettebat kaynakli sebepsel
faktorler, Bulanik Bayes Metodu

EVALUATION OF CAUSAL FACTORS OF MARINE DIESEL ENGINE CRANKSHAFT
DAMAGES STEMMING FROM VESSEL CREW

ABSTRACT

The crankshaft is one of the most important parts of the ship’s main engine. For a large marine cargo vessel,
the failure of the main engine’s crankshaft is a significant operational and mechanical disaster. Although the
crankshaft of a ship’s main engine is damaged a few times during its lifetime, the cost becomes very heavy.
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There have been some causal factors that lead to the damaging of a vessel’s main engine crankshaft and among
them, vessel crew-sourced factors appear as one of the largest causal factors. Considering the financial burden
for hull &amp; machinery (H&M) insurance firms and shipowners, it is vital to evaluate the causal mechanism
of a ship’s main engine crankshaft damage stemming from vessel crew fault for prevention. Therefore, this
study concentrates on the causal mechanism of the crankshaft damage arising from vessel crew fault. In this
regard, this paper examines probabilistic relationships of the vessel crew-sourced causal factors which are
disclosed qualitatively and quantitatively using the Fuzzy Bayesian Network method. Following that sensitivity
analysis and axiom tests are conducted to improve the accuracy of the results. Among the vessel crew originated
factors, it is revealed that personel fault on repair and maintenance appears as the highest factor to explain the
occurrence of the crew-sourced causes. Stakeholders in the marine insurance ecosystem can exploit the results

of this research to decrease the risks arising from vessel crew.

Keywords: Marine Diesel Engine, Main Engine Crankshaft Damage, Crew-sourced causal factors, Fuzzy

Bayesian Method
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YENI NESIL ARACLARDA KULLANILAN DOKUNMATIK KONTROL PANELI VE
MULTIMEDYA SISTEMININ ELEKTRONiK PERFORMANSININ ISIL YONDEN SONLU
HACIMLER METODUYLA INCELENMESI

Kemal Furkan SOKMEN

Bursa Technical University, Faculty of Engineering and Natural Sciences, Department of Mechanical Engineering, Yildirim
Bayezid Campus
ORCID: 0000-0001-8647-4861

Emrah YORUKLU

Daiichi Electronics R&D Center, Uludag University Technology Development Zone
ORCID: 0000-0002-7174-9321

Osman Bedrettin KARATAS

Bursa Technical University, Faculty of Engineering and Natural Sciences, Department of Mechanical Engineering, Yildirim
Bayezid Campus
ORCID: 0000-0003-4468-8778

OZET

Son yillarda araglarda dokunmatik panelli multimedya sistemi ve kontrol sistemlerinin kullanimi
yayginlasmistir. Dokunmatik panel iizerinde elektronik entegrelerin artmasi, panel ve tus aydinlatmasinda
kullanilan LED’lerin kritik sicaklik degerleri ve ses sistemini kontrol eden Amplifikatoriin dayanim sicakliklart
asilmasi gereken miihendislik problemlerinin basinda gelmektedir. Bu ¢aligmada 6rnek bir ara¢ 6n kontrol panel
ve ses sistemi i¢cinde bulunan elektronik bilesenler sicaklik yoniinden incelenmistir. Panel aydinlatmasinda
kritik gorev yapan LED’lerin ve ses sisteminde elektriksel olarak fazla gii¢ ceken amplifikatoriin kritik sicaklik
degerleri hesaplamali akiskanlar dinamigi (HAD) ile incelenmistir. Sistemin {irettigi 1s1 enerjisinin ¢evre plastik
parcalara yansittig1 sicaklik degeri ayrica onem arz etmektedir. Caligmada tasarim CATIA V5 R19 ticari
yazilim programinda Daiichi Ar-Ge birimi tarafindan yapilmistir. Isil Analizler FIoEFD ticari yaziliminda
eleman sayisindan bagimsiz ¢6ziim elde edilerek gerceklestirilmistir. Analizler Steady State (Kararli durum)
sartlarinda, 60 °C gevre sicakliginda, 1s1mim ile 1s1 transferi ve buoyancy (yer ¢ekimi) etkileri dikkate alinarak
yapilmistir. Arag iireticisi firmanin standartlarina uygun olarak yapilan analizlerde, amplifikator katalog
bilgisine gore izin verilen maksimum jonksiyon sicakligi Tj = 150 °C’dir. Analiz sonucunda bu deger
amplifikator i¢in Tj=131°C oldugu ve sicaklik problemi yaganmayacag: tespit edilmistir. Aynm sekilde panel,
gergeve ve ekran aydinlatmasi i¢in kullanilan LED’lerin katalogda izin verilen maksimum sicaklik degeri
Tj=125 °C’dir. Analiz sonuc¢larinda hesaplanan LED Tj degeri 71,38 °C olarak elde edilmistir. Sistemin
herhangi bir 1s1l probleminin bulunmadig: tespit edilmistir. Is1 lireten bilesenlerin ¢evresindeki plastik pargalarin

analiz sonucunda kritik sicakliklara ulasmadig1 goriilmistiir.

Anahtar Kelimeler: Hesaplamali Akigskanlar Dinamigi, Amplifikator, Is1 Transferi, Elektronik Sogutma, LED,

Dokunmatik Panel
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INVESTIGATION OF THE ELECTRONIC PERFORMANCE OF THE TOUCH CONTROL PANEL
AND MULTIMEDIA SYSTEM USED IN THE NEW GENERATION VEHICLES WITH THE
FINITE VOLUME METHOD IN THE THERMAL DIRECTION

ABSTRACT

In recent years, the use of touch panel multimedia and control systems in vehicles has increased. The increase
in electronic integrations on the touch panel, the critical temperature values of the LEDs used in the panel and
key lighting, and the withstand temperatures of the amplifier controlling the sound system are among the
engineering problems that need to be overcome. In this study, electronic components in a sample vehicle front
control panel and audio system were examined in terms of temperature. The critical temperature values of the
LEDs, which play a critical role in panel lighting, and the amplifier, which draws more electrical power in the
sound system, were investigated by computational fluid dynamics. The effect of the heat generated by the
system on the surrounding plastic parts is also important. The design in the study was made by Daiichi R&D
unit using commercial software CATIA V5 R19. Thermal analyzes were performed by obtaining a solution
independent of the number of elements in the commercial software FLOEFD. The analyzes were carried out
under steady state conditions, at an ambient temperature of 60 °C, taking into account the effects of radiation
heat transfer and buoyancy. In the analyzes made in accordance with the standards of the vehicle manufacturer,
the maximum allowable junction temperature Tj = 150 °C according to the amplifier catalog information. As a
result of the analysis, this value was Tj=131°C for the amplifier and it was determined that there was no
temperature problem. The maximum temperature allowed in the catalog of LEDs used for panel, frame and
screen lighting is Tj=125 °C. In the analysis results, this value was obtained as Tj = 71.38 °C for LED. It has
been determined that the system does not have any thermal problems. As a result of the thermal analysis of the
plastic parts around the heat generating components, it was observed that they did not reach critical

temperatures.

Keywords: Computational Fluid Dynamics, Amplifier, Heat Transfer, Electronic Cooling, LED, Touch Panel
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ON THE CHARACTERIZATION OF SPHERICAL CURVES

Ahmet YUCESAN
Department of Mathematics, Stileyman Demirel University, Isparta, Turkey
ORCID ID: 0000-0002-5419-925X

ABSTRACT

We know that in differential geometry a curve is characterized with the help of an orthonormal moving frame
adapted along the curve and its derivatives. If the curve can be continuously differentiable at least three times,
then the Frenet frame is usually used. But if the curvature of the curve is zero at some points on the curve, then
parallel frame which is an alternative frame is used. In this study, we derive a system of differential equations
satisfied by the distance function of the curve to characterize curves with non-zero principal curvatures using
the parallel frame in Euclidean 3 —space. As a consequence of this system of differential equations, we give a
necessary and sufficient condition for the curve to be a spherical curve.

Keywords: Distance function, Parallel frame, Spherical curve.
1. INTRODUCTION

A curve in Euclidean 3 —space R? is studied by assigning at each point a certain frame, that is, a set of three
orthogonal vectors. If the curve can be continuously differentiable at least three times, choosing frame along
the curve is usually the Frenet frame {T, N, B}. Then the ratio of changes of the three vectors T, N and B along
the curve is expressed in terms of the vectors themselves by the celebrated Frenet formulas (Theorem 3.2 in
O’Neill, 2006). With this understanding, the theory of curves in R? is only a consequence of these fundamental
formulas. So, the uniqueness and the ease of geometrical interpretation of the Frenet invariants will clearly
make them retain their favored position. Therefore, the curves in R® are characterized according to these
invariants. For instance, the condition for a curve to be a spherical curve, i.e. for it to lie on a sphere, is usually

given in the form

(CIEIRE. @

(see, page 32 in Struik, 1950). Their existence, the curve y is required to be €3 and y’, y’" must be linearly
independent. If the curve is only C? then the Frenet frame is not used along the curve. In this case, an alternative
frame is used for the regular curve. To construct this alternative frame, the tangent vector T and two relatively
parallel vector fields N; and N, whose derivatives along the curve are tangent are used. This frame is called a
parallel frame along T. The reason for the name parallel is that the normal component of the derivatives of the
normal vector fields are zero. For more on the parallel frame, see Bishop (1975), Hanson and Ma (1995).

As we mentioned above, the basic concept of this frame is to take the unique tangent vector T(s) and choose
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any convenient basis {N;(s), N,(s)} in the plane perpendicular to T(s) at each point such that the derivatives
of {N;(s), N,(s)} depend on only T (s) and not each other. A parallel frame is not unique, in contrast to a Frenet

frame. The parallel frame equations in R3 are

T' 0 ky kp\ /T
N | = (—k1 0 0 ) (Nl ) (1.2)
N} —k, 0 0/\N,

for curve parametrized with arc length s. The relation between Frenet frame and relatively parallel frame is as

T 1 0 0 T
(N) = (0 cosf sin@) <N1>
B 0 —sinf@ cosB/ \ N,

such that sinf(s) = ';1(—(;)) and cosO(s) = ';2(25)) , where k4 (s) and k- (s) are the principal curvature along N; (s)

and N, (s), respectively. Also,

follows:

k(s) = Vk2(s) + k2(s), 6(s) = arctan (l;zg;) and 7(s) = 0'(s) (1.3)

so that k,(s) and k,(s) correspond to a Cartesian coordinate system for the polar coordinates x, 8 with 6(s) =
[ z(s)ds.
Bishop (1975) introduced the relatively parallel frame and after giving the formulas of the relatively parallel
frame, he characterized the spherical curves according to this frame as follows:
A C? regular curve is spherical if and only if (kq, k,) is on a line not through the origin. The distance of this
line from the origin and the radius of the sphere are reciprocals.
Later, Okullu et al. (2019) gave a relationship between the principal curvatures if the curve is spherical.
In this work, we derive a system of differential equations characterizing regular curves which have non-zero
the principal curvatures with respect to the parallel frame. Then, as an application of this system of differential
equations, we give a necessary and sufficient condition for a curve to be a spherical curve.
2. A SYSTEM OF DIFFERENTIAL EQUATIONS FOR A REGULAR CURVE IN EUCLIDEAN 3-
SPACE
We derive a general system of differential equations satisfied by distance function for a unit speed curve in
Euclidean 3 —space R3. As a result of this system of differential equations we characterize spherical curves.
Let y = y(s) be a unit speed curve with non-zero the principal curvatures with respect to the parallel frame in
R3. The square distance function of y is

d?(s) =< y(s),y(s) >.
We begin with the derivative of the square distance function with respect to s. Then
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d(s)d'(s) =<y(s),y'(s) >. (2.1)
Substituting h(s) = d(s)d'(s) and y'(s) = T(s) in (2.1), we write
h(s) =< y(s),T(s) >. (2.2)

Differentiation of (2.2) with respect to s and using (1.2), we obtain
(W (s)—1) = i(y(s), N.) + i(y(s), Na). (2.3)
First, we leave (y(s), N,) alone on the right-hand side of Eq. (2.3). So we get

pa(h () = 1) = (¥(s), Na) = S{y (5), Na), (24)

1

where p; = k;(s) and p, = P Similarly, we differentiate (2.4) with respect to s and using (1.2) and (2.2), we
1 2

have
2 ! 2 2 1
P2 prsy + — 2P ps) + p—(— + p—z) h(s)
P1 P2 — P1P2 P1 P2 — P1P2 P1 P2 — P1P2 \P1 P
_ PPt _
P1!'P2—pP1pP2! ()/(S), N2> (25)
By differentiating (2.5) with respect to s and using (1.2) and (2.2), we find

2 2 ! )
#h”’(s) + (( - plpz ,> + - pl pZ ,> hlI(S)
P1 P2 — P1P2 P1 P2 — P1P2 P1 P2 — P1P2

r o2 ! 2 1
( _P1p; ) P ’<_+p_;> W (s)
P1 P2 — P1P2 P1 Pz = P1P2 \P1 P2

p3 1, p1 ’ 1 _ p1p3 , —
+ <<—p1,p2_p1p2, (p1 + ,g)) + p2> h(s) (pﬂpz_plpzl) = 0. (2.6)
Second, we leave (y(s), N;) alone on the right-hand side of Eq. (2.3). So we get
p2(H'(s) = 1) = (¥(s), N2) = £2(¥(s), Na), 27)

Considering Eq. (1.2) and taking the derivative of (2.7), we get

" 1.7 i P2 _ r_ (P2 !
P2l () + p /() + (- +22) h(s) = p2' = (22) ((s), 1) (2.8)
By differentiating (2.8) with respect to s and using (1.2) and (2.2), we find

P3Pz hln(s) + (( P3p2 ) + P par )hll(s)

P1!p2=p1pa! p1'p2=p1p2! P1'p2=p1pa!

2,, ! 2 1
+ (( Pip2 ) + Pi (_ + P_;)) h'(s)
P1!'P2—pP1P2! P1'p2—pP1pP2! \P2 P71

+ <<p1'pf—%p1pzf (i + ;%)) - i) h(s) - (%)’ =0 (2.9)

Then we can give the following theorem.
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Theorem 2.1 Let y = y(s) be a unit speed curve with non-zero the principal curvatures with respect to the
parallel frame in Euclidean 3 —space R3. Then y(s) satisfies the system of differential equations given by (2.6)
and (2.9).

Now, we can give the following a consequence of Theorem 2.1 for characterization of spherical curve.
Corollary 2.2. If a unit speed curve y in Euclidean 3 —space R? is a spherical curve, then y satisfies the system

of differential equations

! 2
% = constant,
PiPl  — constant.

P1/P2—pP1P2!

Conversely, if the curve y satisfies at least one of the differential equations in the system of differential

equations (2.10), then v is a spherical curve.

Proof. Let y = y(s) be a unit speed spherical curve that is y = y(s) lies on the sphere of radius . Then
<y(s),y(s) >=1?

which implies the square distance function d? = r2. So we see that h = dd’ = 0. Substituting h = 0 and

h' =h" = h'"" = 0 in the system of differential equations given by (2.6) and (2.9), we find the system of

differential equations (2.10).

Conversely, let y = y(s) be a unit speed Frenet curve which satisfies at least one of the differential equations

in the system of differential equations (2.10). From Egs. in (1.3) and the derivative of at least one of Egs. in

(2.10), we see that Eq. (1.1) is satisfied. Therefore y = y(s) is a spherical curve.
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MACHINE LEARNING GOOGLE AS ATOOL IN THE EVALUATION PROCESS IN
MATHEMATICS AN EXPERIENCE IN THE AMAZON - NORTHERN BRAZIL”’

Prof. Dr. Aldemir MALVEIRA DE OLiVEIiRA
Amazon Education Media Center (CEMEAM)

ABSTRACT

This investigation had as an experiment Google’s machine learning as a tool to measure the cognitive skills of
high school students in the state of Amazonas in the Mathematics curriculum component. Machine learning is
an online Google App that the teacher uses as a form and/or assessment. In the case of this research, it was used
as an evaluation where, it served to measure the percentage of hits and errors in proposed items in relation to
certain mathematics contents and having their feedback in real time. In this way, the teacher optimized the
feedback for students in real time and promoted the redefinition of the object of knowledge taught in a more
punctual way, in terms of teaching and learning mathematics. This tool can be used in person or at a distance
by students through smartphones, tablets, iPads and/or computers. After having access to the tool via a link sent
by the teacher, students can work offline, needing only access to the network to send the respective activity.
For this investigation, an evaluation was carried out considering the following objects of knowledge: properties
of potentiation in R, Exponential and Logarithm. The feedbacks from this experiment enabled the teacher to re-
signify the aforementioned objects of knowledge in a more punctual way. This, in turn, enhanced the real-time

teaching and learning of knowledge objects for its students.

Keywords: Machine Learning; Google; Cognitive skills; Knowledge Object; Math.
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FREE AND FORCED VIBRATION ANALYSIS OF SOLID STRUCTUES BY USING STRAIN
BASED APPROACH

Rebiai CHERIF
University of Batna2, Faculty of Technology, Mechanical Engineering Department, Batna, Algeria.
ORCID ID: 0000-0001-7271-5011

Saidani NOUREDDINE
University of Batna2, Faculty of Technology, Mechanical Engineering Department, Batna, Algeria.

ABSTRACT

This paper deals with the development of a new strain based membrane element for static and dynamic analysis.
This finite element has the two degrees of freedom at each of the four nodes and the displacement functions of
the developed element satisfy the exact representation of the rigid body modes. The displacements field of this
element is based on the assumed functions for the various components of strain which satisfy the compatibility
equations. In static case some selected benchmarks problems are considered. For dynamic analysis both free
and forced vibration analysis are considered, and Numerical computations show the good effectness of this
developed element.

Keywords: Strain approach, dynamic analysis, finite element, linear analysis, free and forced vibration
analysis.
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ASSOCIATED PSEUDO-HYPERBOLIC SPACE PARTNER OF A SPACELIKE CURVE WITH
TIMELIKE PRINCIPAL NORMAL

Tunahan TURHAN
Division of Elemantary Mathematics Education, Siileyman Demirel University, Isparta, Turkey
ORCID ID: 0000-0002-9632-2180

Gozde OZKAN TUKEL
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Ahmet YUCESAN
Department of Mathematics, Siileyman Demirel University, Isparta, Turkey
ORCID ID: 0000-0002-5419-925X

ABSTRACT

We present associated pseudo-hyperbolic space partner, radial function and radial pseudo-spherical
function for a spacelike curve with timelike principal normal which does not lie on the pseudo-hyperbolic
space in three dimensional Minkowski space. We get some relations between Frenet apparatus of a
spacelike curve with timelike principal normal and Darboux apparatus of the associated pseudo-hyperbolic
space partner of the curve in three dimensional Minkowski space. Using these relations, we obtain new
results for curvature, torsion, radial function and radial pseudo-spherical function of a spacelike curve with

timelike principal normal with respect to some special cases.
Keywords: Associated curve, Geodesic curvature, Pseudo-hyperbolic space, Radial function.
1. INTRODUCTION

Nowadays, the geometry and characterization of space curves in Euclidean 3-space and Minkowski 3-space are
important study field for mathematicians. So, there are many literatures dealing with curvature theory and
characterization of space curves. Especially, some curves have attracted the attention of many researchers
because of their geometric properties. For example, rectifying curve is a space curve, where position vector
always lies in its rectifying plane. The position vector of a rectifying curve is always in the direction of the
Darboux vector. Therefore, rectifying curves can be interpreted kinematically as those curves whose position
vector field determines the axis of instantaneous rotation at each point of the curve (Chen, 2003). This paper
deals with the associated pseudo-hyperbolic space partner of the curve in Minkowski 3-space. The relations
between the space curve and its associated pseudo-hyperbolic space partner are very interesting and

important problem.

In Euclidean 3-space, for any regular space curve r(s) with Frenet frame {a(s), B(s),y(s)}, we can write
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7(s) =r(s) + A(s)a(s) + u(s)B(s) + v(s)y(s).

The curve 7(s) is known generalized associated partner of r(s). For the curve 7(s), we have

A(s) = k(suls) -1,

W(s) = —k(s)als) +z(s)v(s),

Vi) = —t(s)uls),
where k(s) is the curvature and 7(s) is the torsion of r(s) at s (Carmo,1976; Su et al., 1986).
Liu etal. (2019) study associated spherical partner, radial function and radial spherical function for space curve
which doesn’t lie on the sphere in Euclidean 3-space. Then, they give some relations for special curves and
their associated spherical partners. Lastly, they get a new necessary and sufficient condition for the rectifying
curves. Also, Turhan et al. (2021) present concept of associated pseudo-spherical partner, radial function and
radial pseudo-spherical function for a non-null Lorentzian space curve which does not lie on the pseudo-sphere
and get some relation between Frenet apparatus of a non-null Lorentzian space curve and pseudo-spherical
Frenet apparatus of the associated pseudo-spherical partner of the curve in Minkowski 3-space.
In this work, we give concept of associated pseudo-hyperbolic space partner, radial function and radial
pseudo-spherical function for a spacelike curve with timelike principal normal which does not lie on the
pseudo-hyperbolic space in Minkowski 3-space. Then, we present some relations between Frenet apparatus
of a spacelike curve with timelike principal normal and Darboux apparatus of the associated pseudo-
hyperbolic space partner of the curve in Minkowski 3-space. Lastly, using these relations, we obtain new
results for curvature, torsion, radial function and radial pseudo-spherical function of a spacelike curve with

timelike principal normal with respect to some special cases.

2. PRELIMINARIES

We first briefly recall some general notions needed throughout the paper about non-null Lorentzian space
curves, pseudo-spherical curves and Minkowski 3-space.
Let E3 be Minkowski 3-space with the pseudo-scalar product

< U,V >=uUv; + Uyvy; — Uzvs,
where  u = (ug,uyuz), v=y,v,v3) €ES. A vector u in E} is said to be spacelike if
<u,u>>0,oru=0, timelike if <u,u >< 0, lightlike (null) if <u,u> =0 and u # 0. Similarly, an
arbitrary curve r = r(s) can be spacelike, timelike or lightlike (null), if its velocity vector r'(s) are spacelike,
timelike or lightlike (null), respectively (Lopez, 2014).

Letr:1 — E3, bearegular and non-null curve. The arc length parameter s of r is determined such that ||7'(s)|] =
1, r'(s) = %. At a point r(s) of r, let a(s) = r'(s) denote the unit tangent vector, B(s) the unit principle

normal vector and &,y (s) = a(s) X B(s) the unit binormal vector of r such that &, =< y(s),y(s) >. The
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Frenet formulas of the frame {«(s), 8(s),y(s)} are given by
a'(s) = g,x(s)B(s),
B'(s) = —gg k(s)a(s) + &1(s)y(s), 1)
Y'(s) = —&, t(s)B(s),
where g, =< a(s), a(s) >, & =< B(s),B(s) >, k(s) is the curvature and t(s) is the torsion of r at s.
We define the following notation given in (Liu, 2014) for Minkowski 3-space.
Definition 2.1. The non-null curve lying on one of the hyperquadrics (pseudo-sphere or pseudo-hyperbolic

space)

1
7(s) = 7(s) = B(s)
V1< #(s),7(s) >

is called associated curve of the curve r(s) in E3.

Remark 2.1. For the special case if the curve r(s) is a pseudo-spherical curve lying on one of the hyperquadrics,
we don’t use above definition as the notation of associated curve of the pseudo-spherical curve in E3. In the
next section, we will give a new definition of associated curve for the curve lying on a hyperquadric in E3.
2.1 Pseudo-Hyperbolic Space Curves in Minkowski 3-space
Let H2(r) = {u € E}: < u,u >= —d?, d > 0} be a two dimensional pseudo-hyperbolic space which is also
known as two dimensional anti de-Sitter space. If x(s) is a pseudo-hyperbolic space curve, then we have <
x(s),x(s) >= —d? and x(s) is only a spacelike curve. We assume that d = 1. For a spacelike curve on
pseudo-hyperbolic space, we have the Darboux frame {a,(s), x(s), y(s)} with formulas as follows

ay' (5) = Kgy(s)y(s) + x(s),

x'(s) = ay(s), )
y'(s) = —K5(s)ay(s),

where k, (s) is the geodesic curvature.

In the following we call the unit spacelike pseudo-hyperbolic space curve simply as the pseudo-hyperbolic

space curve. From Darboux formula, we have

1
J1+<x"(5),x" (s)>

y(s) = [x"(s) — x(s)]. 3)

Definition 2.2. The pseudo-hyperbolic space curve y(s) defined by (3) is called associated curve of the pseudo-

hyperbolic space curve.

3. ASSOCIATED PSEUDO-HYPERBOLIC SPACE PARTNER OF A SPACELIKE CURVE WITH
TIMELIKE PRINCIPAL NORMAL

As it is known, the non-null Lorentzian space curve in Minkowski 3-space have various causal characters. So,
we consider only the a spacelike curve with timelike principal normal.
Assume that 7(5): I - E3 is a non-null Lorentzian space curve in Minkowski 3-space and
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where x(s) is the pseudo-hyperbolic space curve with arc length parameter s.

Definition 3.1. The pseudo-hyperbolic space curve x(s) defined by (4) is called associated spherical partner of the spacelike
space curve 7(s) with timelike principal normal in Minkowski 3-space. The function £(§) = f(s) is called radial function
of the curve r($). The geodesic curvature function x, of a pseudo-hyperbolic space curve x(s) is called radial
pseudo-spherical function of the curve r(5).

Let the spacelike curve x(s) be the associated pseudo-hyperbolic space partner of the spacelike curve r(3)
with timelike principal normal with the arc length parameter s. We assume that the curve r(8) is not a pseudo-

spherical curve so the function f(s) is not a constant. Then, we have from (4)
()T = F(ay(s) + £ (x(s). (5)
Considering (5), we can write

a(s) = ay(s)coshd + x(s)sinhd (6)
where 9 is hyperbolic angel between the spacelike vector a(s) and the spacelike vector a,(s). The hyperbolic
angle is used here because the plane spanned by the spacelike vector a,(s) and the timelike vector x(s) is
Lorentzian.

If we compare (5) and (6), we get

as _ _f _ ' _ [f2_ 2
ds  coshd  sinhd f f ! (7)

tanhd = % (8)
and
i ) L
=5 ©)
By using (6), we obtain
KBZ—j = (9" + 1)(a,sinhd + xcosh?) + Kgycoshd . (20)

Taking into consideration (10), we can write

B = (apsinhd + xcosh9)coshep + ysinhe

= aysinhcoshe + xcoshdcosh@ + ysinhd. (11)

Comparing (10) and (11), we have

as _ 9'+1 _ Kgcoshﬂ

ds  cosh®  sinh¢’ (12)

as .
Kd—:: = —(¥' + Dcoshe + k4coshdsinhep (13)
and
_ Kgcoshd
tanh¢ = TvRE (14)
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Combining (6) and (11), we derive

Y = a X B = —(a,sinhd + xcoshd)sinh¢ — coshey. (15)
On the other hand, if we get derivative of (11), we get

ds o
(—xa + ty) e (sinhdcosh)' ay + (coshdcoshp)x + (sing)'y

+Sinh19€OSh¢(x + Kgy) + coshdcoshpa, — sinhdpKga, . (16)
Then from (15) and (16), we arrive at
rj—j = —(¢' + Kysinh). (17)

If we use (13) and (17) with (7), we have
_ =" + Dcoshe + kycoshysinhg

K= )
/fZ — f’2
@' + Kgsinhd
k T=— f2 — f’Z .
By using (12), we obtain
o = —(19’+1)cosh¢>+1<gcosh195inh¢ _ 9'+1 _ K gcoshd
ik |F2-f*coshep |£2-"2sinhgp (18)
_ ¢’+Kgsinh19
T= e

Multiplying (11) with sing and (15) with cos¢, we obtain
y = —coshgy — sinh¢f
and multiplying (11) with cosh¢ and (15) with sinh¢p, we have
coshgp + sinhgy = sinhda, + coshx. (19)

From (6) and (19), we arrive at

a, = coshda — sinhd(coshdf + sinhpy)
and

x = —sinhda + coshd(coshpf + sinhoy).
So, we give following proposition for summarize the above formulas and relations.
Proposition 3.1. Let r(3):1 - E3 be a spacelike space curve with timelike principal normal with Frenet
frame {a(5), 8(3),y(3)} and x(s) the associated pseudo-hyperbolic space partner of r(5) with Darboux frame
{ao(s),x(s),y(s)} in Minkowski 3-space. So, we have following equalities,

a = aycoshy + xsinhd,
B = aysinhdcoshe + xcoshdcosh + ysinhep, (20)
Y = —(aysinhd + xcoshd)sinh¢p — coshey,

ay = coshda — sinhd(coshdp + sinhepy),
x = —sinhda + coshd(coshppf + sinhdy), (21)

y = —coshgy — sinh¢f,
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(as__f __Jfr _ [r2_ 2
ds  coshd  sinh?d f £
fr
tanhy = =,
f
tane — Kgcoshﬂ
4 9'+1’ (22)
_ —(19’+1)cosh¢+}<gcoshﬁsinh¢ _ 941 . Kgcoshd
= ¢’+Kgsinh19
L /fz_f,z )

Remark 3.1. If ¢ = 0 mod m, from (14) we have k, = 0, because of coshd # 0. So, from (15) and (2), y =

—v is constant vector and the curve r(3) is a planar curve.
4. CURVES WITH SPECIAL ASSOCIATED PSEUDO-HYPERBOLIC SPACE PARTNER

In this section we take into consideration the above relations of some special spacelike curves with timelike
principal normal and their associated pseudo-hyperbolic space partners. By using these relations, we give some
characterizations for these curves.

Theorem 4.1. If the arc length parameter of a spacelike curve with timelike principal normal is the same as its

associated pseudo-hyperbolic space partner, the curve can be written as

r(s) = cosh(s + b) x(s) (23)
where b is constant and x(s) is the associated pseudo-hyperbolic space partner of r(s). The curvature function

K (s), the torsion function 7(s) and the radial pseudo-spherical function x,(s) of r(s) satisfy

ke =4—Kk*—(1+0')?
r_ 2K! (24)
¢’ = KkVa—K2'

Proof. Assume that the arc length parameter of the spacelike curve r(s) with timelike principal normal is the
same as its associated pseudo-hyperbolic space partner x(s). So, from (7) or the first equation of (22), we arrive
at
fA-f?=1
So, f(s) can be given as
f(s) = cosh (s + b)
and we get (23). Taking into consideration f(s) and (9), we get 9’ = 1. Thus we have from (18),

2 KgCOSh19
cosh¢ sinh¢ ’

{K = —2cosh¢ + xzcoshdsinhp = —
T=—(¢' + xgsinh?).
These means that

cosh?¢pk? = 4,
sinh®¢pK? = x;cosh*9

and
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If we get derivative of kcosh¢ = —2, we obtain
¢, _ 2k’
kA —r2

Theorem 4.2. Assume that the tangent vector field of a spacelike curve r(3) with timelike principal normal

and arc length parameter 5 in Minkowski 3-space make a constant angle with the tangent vector field of its

associated pseudo-hyperbolic space partner x(s) with arc length parameter s. Then, the curve r(5) can be given

as
7(3) = asx(8) = e?Sx(s)

where a and b are constants and satisfy av1 — b2 = b. Also for the curvature function x(s), the torsion function

7(s) and the radial pseudo-spherical function x,(s) of r(s), we can give

(KZ =1-(1- bZ)QZb(S+C)K2 _ (b\/l -(1- bZ)eZb(s+c)K2)2 )

g
B 9’ N b\/l _ (1 _ bZ)BZb(S+C)K2
17 V1 = pZeb(s+o) V1 = p2eb(s+c) ’
k' — bk

4

¢ =
\ K\/l — (1 — b2)e2b(s+c)y2
Proof. Since the angle between the tangent of the curve and the tangent of its associated pseudo-hyperbolic

space partner is constant, from (8), we have

!

7

\h

=b

and it means that
f(S) — eb(s+c1)

where b and c; are constants. Then, we get /f2 — f'2 = V1 — b2eb(+9) Also, from

as _ f
ds  cosh?d
we obtain
1
S = b(s+cl)d
S cosh?9 f ¢ 5
and
eb(s+cl)
5= bcoshy te

where b = tanhd and c,, c, are constants. If we put a = bcoshd, then we get av1 — b% = b.

By using (18), we obtain
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o @' + Kgsinhd
V1 - bzeb(s+c).

Hence we conclude that

2
k2 =1—(1—b?)e?b(+,2 — (b\/l -(1- bz)ez”(s"c)icz) ,
0 byT— (1= b?)eBCrox?
gr=—~( 1 — pZeb(s+c) 1 — pZeb(s+o) !
. K — bk
kd) N kT — (1 — b2)e2bG+o)y2 )

Theorem 4.3. Let r(3): I - E3 be a spacelike space curve with timelike principal normal and the arc length
parameter § and x(s) the associated pseudo-hyperbolic space partner of r(3) with arc length parameter s in
Minkowski 3-space. Then the position vector field of the associated curve B of r(5) make a constant angle ¢
with the position vector field y of the associated curve of x(s) if and only if the curvature function , the torsion

function 7, radial function f and the radial pseudo-spherical function k, of r(3) satisfy

% = sinhg ]%,

or

Ki = (f2 - f’z)(sinh2¢K2 -T%.
Proof. By using

¢I
F=t+ ,
Jr2=fr2
then (18) is rewrite as below
_ —(19’+1)COSh¢+KgcoshﬁSinh¢ _ 9'+1 _ K gcoshd
- N2 R ~ Jf2-fi%sinhg’
| f2—f"“cosh¢ (25)
kl_‘ - _ Kgsmhﬁ .
Jr2=rr2

From (25), by direct computation, we get
<f2 - f'z) (sinh?x?) = K2cosh?V,
P2(f2 — f'%) = iZsink®9.
If we subtract the second equation from the first equation, we obtain
K2 = (f2 - f'z) (sinh2¢pi? — [?),
Combining (8) and (25), we derive

4
r...f
— = sinh¢ —.
K f
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Since ¢ is constant, we get desired equality.

Theorem 4.4. Letr(3):1 — E3 be a spacelike space curve with timelike principal normal and the arc length
parameter S, Frenet frame {a(3),8(5),y(5)} and x(s) the associated pseudo-hyperbolic space partner of r(5)
with arc length parameter s, Darboux frame {a,(s),x(s), y(s)} in Minkowski 3-space. If g(3) is parallel with
respect to y(s), the curve r(3) can be written as

r(3) = r(s) = ————x(s), (26)

X
acosh(—s+c)

and the curvature function x, the torsion function = and the radial pseudo-spherical function x, of r(3) satisfy
a2K4K5 — (Kz _ .[2)3,
($)
——=aS+b = —tanh (—s +¢)
K(5)

where a # 0, b and ¢ are constants.
Proof. Because g is parallel with respect to y, we have 9’ + 1 = 0. S0, 9" = =1 and 9 = —s + ¢, c is integral
constant. From (8) or the first equation of (22), we obtain

canhd _f' sinhd _ sinh (—s +c)
ane = f  coshd  cosh (—s +c)

So,
1

f(s) = m
and

ds 1

ds acosh?(—s +c¢)

From last equality, we get
as+b = —tanh (—s +¢)
where b is integral constant. Finally, (18) becomes
B Kgcoshd
a~lcosh™2(—s+c)

Kgsinhﬁ

=" a~lcosh™2(—s +c¢)

Then by a direct calculation, we get the desired results.

With the aid of above theorem and notions of associated curve of a spacelike curve and pseudo-hyperbolic
space curve, we can give following corollary for new characterization of the rectifying curves in Minkowski 3-
space. ilarslan et al. (2003) have studied geometric properties and characterization of the rectifying curve in
Minkowski 3-space.

Corollary 4.5. A spacelike curve with timelike principal normal in Minkowski 3-space is rectifying curve if
and only if its associated curve is coincide with the associated curve of its spacelike associated pseudo-

hyperbolic space partner.
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SYNTHESES, ETUDES STRUCTURALES ET CARACTERISATIONS PHYSICO-CHIMIQUES
DE DEUX NOUVEAUX COMPOSES ORGANOMETALLIQUES A BASE DE COBALT

W. JBELI
Université de Tunis El Manar, Faculté des Sciences de Tunis, Laboratoire de Matériaux, Cristallochimie et Thermodynamique
Appliquée, 2092 El Manar II, Tunis, Tunisie

Université de Tunis El Manar, Faculté des Sciences de Tunis, Laboratoire de Matériaux, Cristallochimie et Thermocl\lg/.nzr'nﬂli
Appliquée, 2092 El Manar II, Tunis, Tunisie
Les deux nouveaux composées organométalliques de formules [Co(CsHeN2)2]Cl2 et [Co(CsHsN2)]Cls,
(CsH7N2) notés respectivement (1) et (2) ont été synthétisé par la méthode d’évaporation lente a température
ambiante et caractérisés par diffraction des rayons-X sur monocristal et par spectroscopie d’absorption IR. Le
composé (1) cristallise dans le systéme orthorhombique avec le groupe d'espace P2cb et avec les paramétres de
maille : a=7.742 (2) A, b=12.050 (2) A, c=6.873 (2) A, 0=P=y=90 °. Alors que le composé (2) cristallise dans
le systétme monoclinique avec le groupe d’espace Cc et avec les paramétres de maille : a=13.233(2)A ,
b=8.111(3)A, c=14.066(2)A, a=90°, P=106.329°,y=90°. Dans ces deux composés, le cobalt occupe un
environnement tétraédrique formé par les atomes de cobalt, chlore et azote. La cohésion de ses deux structures
cristallines est assurée par des interactions hydrogene intermoléculaires de type N—H...Cl, reliant des entités
ioniques et les diméres adjacent et des interactions de type n—mn[ 1] entre les cycles des cations 2-aminopyridine.
Dans le but de déterminer les pourcentages des interactions hydrogeéne intermoléculaires présentent dans les
deux complexes, des calculs de surfaces d'Hirshfeld et de vide cristallin ont été réalisées.

Mots clés: diffraction des rayons-X, complexes, interactions hydrogéne.

Fig.1. unité asymétrique de[Co(CsHsN2)2]Cl> Fig.2. ’unité asymétrique de [Co(CsHesN2)]Cl3, (CsH7N2)
Références

[1] C. Zhao, K. R. Ma, Y. Zhang, Y. H. Kan, R. Q. Li, H. Y. Hu, Spectroc. Acta A, 153 (2015) 171
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ORTHOGONAL BLOCK STRUCTURE, U-MATRICES AND UNIFORMLY BEST LINEAR
UNBIASED ESTIMATORS
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ABSTRACT

Linear mixed models are suitable for correlated data, due to, for example, repeated measurements in
experiments in agricultural research, medical research, and others. In this work we consider two successively
more restricted classes of linear mixed models. The first class, that took a central role in the theory of
randomized block designs, are models with orthogonal block structure, OBS. OBS are mixed models whose
covariance matrix are the positive definite linear combinations of known pairwise orthogonal orthogonal
projection matrices that add up to the identity matrix. An even more restricted class of mixed models, those of
models with commutative orthogonal block structure, COBS, is reached by taking OBS and imposing a
commutativity condition between the orthogonal projection matrix, on the space spanned by the mean vector,
and the pairwise orthogonal orthogonal projection matrices, belonging to the principal basis of the commutative
Jordan algebra of symmetric matrices, associated to the model. Equivalently, the commutativity occurs between
the orthogonal projection matrix on the space spanned by the mean vector and the covariance matrix. According
to Zmyslony’s version of the Gauss-Markov theorem, this commutativity condition is a necessary and sufficient

condition for least squares estimators for estimable vectors to be best linear unbiased estimators.

In the approach to the models with commutative orthogonal block structure, adopted in this work, we use the
algebraic structure of the models, since this leads to interesting results on the estimation of variance components

and on the building up of models, and we resort to U-matrices to express a general condition for commutativity.
Keywords: Best linear unbiased estimators, mixed models, models with orthogonal block structure, U-matrices.
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SIKLOBUTIL SUBSTITUYE EDILMIS$ BiR YENi BENZIMIiDAZOLYUM TUZUNUN
SENTEZI VE KARAKTERIZASYONU
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OZET

N-Heterosiklik karben (NHC) ligandlarinin karakteristik 6zelligi, hacimli olmalar ve giicli elektron verme
ozelliklerinden kaynaklanan yiiksek koordinasyon yetenekleridir. Bu ozellikleri ile NHC ligandlar1 bazi
metallerle giiclii bir sekilde kararli kompleksler olustururlar. Kararli olan bu komplekslerin tekrar tekrar
kullanilabilme 6zelliginde olmasi ise bu bilesiklere ilgiyi arttirmaktadir. Bu yiizden literatiire yeni NHC
ligantlar1 kazandirmak ve bu ligantlardan yeni kompleksler elde ederek cesitli 6zelliklerini incelemek oldukga
onemlidir. N-Heterosiklik karben (NHC) ligandlarini i¢eren ¢ok sayida giiclii katalitik sistem tanimlanmis olsa
da, bunlar1 sentezleme yontemleri daha yavas ilerlemistir. Ancak son zamanlarda bu bilesiklerin sentez

yontemleri oldukga gelistirilmistir.

Bu ¢alismada, yeni bir N-heterosiklik karben bilesigi olan 1-allil-3-siklobiitil-benzimidazolyum bromiir liganti
sentezlenmistir. Sentezlenen bu yeni bilesigin yapist FT-IR, 'H NMR ve 3C NMR spektroskopileri

A {
Ly e — Qe w0 ~<I+:>>\;

aydinlatilmistir.

Anahtar Kelimeler: N-Heterosiklik karbenler, siklobiitil, NMR, FT-IR.

SYNTHESIS AND CHARACTERIZATION OF A NEW CYCLOBUTYL SUBSTITUTED
BENZIMIDAZOLIUM SALT

ABSTRACT

A characteristic property of NHC (N-heterocyclic carbene) ligands is their high coordinating ability caused by
their bulkiness and strong electron-donating property. With these properties, NHC ligands constitute strongly

stable complexes with some metals. The fact that these stable complexes can be used fairly increases the interest
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in these compounds. Therefore, it is important to introduce new NHC ligands to the literature and to examine
their various properties by obtaining new complexes from these ligands. While numerous powerful catalytic
systems incorporating NHC ligands have been described, methods of synthesizing them have advanced more
slowly. However, recently, the synthesis methods of these compounds have been greatly improved.

In this study, 1-allyl-3-cyclobutyl-benzimidazolium bromide which a new N-heterocyclic carbene salt was
synthesized. The structure of this novel compound was characterized by FT-IR, 'H NMR and *C NMR

\ §
x} o 00 T

spectroscopies.

Keywords: N-Heterocyclic carbenes, cyclobutyl, NMR, FT-IR.

1. INTRODUCTION

Since the discovery of the first N-heterocyclic carbene complexes by Ofele and Wanzlick in 1968 (Wanzlick
and Schonherr, 1968; Ofele, 1968) and the first stable free carbene isolation by Arduengo in 1991 (Arduengo,
1991), N-Heterocyclic carbene precursor (NHCs) have been increasingly play an important role in many fields
such as organometallic, organic synthesis, pharmaceutical and polymer chemistry. Although many powerful
catalytic systems involving NHC ligands have been described, methods for synthesizing them have progressed

more slowly (Wanzhi, 2010).

The most important property of NHC (N-heterocyclic carbene) ligands is high coordinating capability had by
their bulkiness and strong electron-donating property. Its effects are stronger than those of trialkylphosphines
and allow the formation of metal-NHC complexes by ligand exchange reactions of metal-phosphine complexes
with NHC ligands (Nolan, 2006; Hartwig, 2009). In this way, NHC ligands form complexes strongly with some
metals and also generate coordinated unsaturation species by pushing out a coordinated trans position ligand
with the metal center. Therefore, metal complexes coordinated by NHC ligands are highly active species,

chemically stable, and easy to handle, so they are expected to have a high turnover frequency.

Metal complexes of N-heterocyclic carbene precursors show catalytic activity in various reactions such as
hydrogenation (Bernier and Merola, 2021), hydroformylation (Gil and Trzeciak, 2011), C-C coupling (Wass et.
al., 2007), olefin metathesis (Yoon, et al., 2020), hydrosilylation (Hamdi et al., 2021), and biological properties
such as antimicrobial and anticancer activity (Ustiin et al., 2021; Sahin et al., 2019). Synthesis of different metal

complexes of each new NHC ligand will make a contribution to the literature.
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With this viewpoint, a new N-heterocyclic carbene ligand, 1-allyl-3-cyclobutyl-benzimidazolium bromide, was
synthesized (Figure 1). The structure of this new obtained compound was clarified by FT-IR, *H NMR, and
B3C{*H} NMR spectroscopies.

Figure 1. Structure of 1-allyl-3-cyclobutyl-benzimidazolium bromide.

2. EXPERIMENTAL
2.1. Materials and Method

Schlenk technique was used to synthesis of the N-heterocyclic carbene ligand under the argon gas. All chemicals
and solvents were obtained from commercial sources. The solvents used were purified by distillation over the
drying agents indicated and were transferred under Argon. Melting points were determined using
Electrothermal 9100 melting point detection apparatus in capillary tubes and melting points are uncorrected
values. Fourier transform infrared (FT-IR) spectra were recorded in the range 400-4000 cm™' on Perkin Elmer
Spectrum 100 FT-IR. *H NMR and *C{*H} NMR spectra were taken using a Bruker As 400 Mercury
spectrometer operating at 400 MHz (*H), 100 MHz (*3C) in CDClIs with tetramethylsilane as the internal

reference.
Synthesis of 1-allyl-3-cyclobutyl-benzimidazolium bromide

1-Allyl-3-cyclobutyl-benzimidazolium bromide was synthesized as described in the previous study by the
current authors (Ustiin et al, 2016). Benzimidazole (10 mmol) was added to a solution of NaH (10 mmol) in dry
THF (30 mL) and the mixture was stirred for 1 h at room temperature. The allyl bromide (10.1 mmol) was added
dropwise to the obtained solution and heated for 24 h at 60 °C. Then, the solvent was removed under the vacuum.
Dichloromethane (50 mL) was added to the solid. The mixture was filtered and the obtained clear solution was
concentrated under vacuum. The last solution was distilled and 1-allylbenzimidazole was obtained. The 1-
allylbenzimidazole (1 mmol) and cyclobutylmethyl bromide (1 mmol) were stirred in DMF (5 mL) for 24 h at
80 °C and the product was precipitated. After the solution was filtered, the solid was rinsed out with diethyl
ether and dried under vacuum. The crude product was recrystallized from dichloromethane/diethyl ether. Yield:
76%, mp 101-102 °C, v(cn): 1556 cm™. *H NMR (400 MHz, CDCl3) § (ppm): 1.94-2.03 (m, 4H, CH2(CHC3sHg)),
2.13-2.19 (m, 2H, CH2(CHC3Hg)), 3.07 (hept, 1H, CH2(CHCsHs)), J = 8 Hz), 4.64 (d, 2H, CH2(CHC3Hs)), J=
8 Hz), 5.39 (d, 2H, NCH,CHCH, J = 8 Hz), 5.45-5.51 (m, 2H, NCH,CHCHy), 6.15 (quint, 1H, NCH,CHCH,,
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J=4Hz), 7.64-7.67 (M, 2H, Ar-H), 7.75-7.77 (m, 2H, Ar-H), 11.17 (s, 1H, NCHN). 3C{*H} NMR (100 MHz,
CDCL): & = 18.0 CHy(CHC3Hs), 25.9 CH2(CHCsHe), 34.5 CH2(CHCsHe) 50.1 (NCH2CHCHy), 52.3
CHa(CHC3Hs), 121.6 (NCH2CHCH;), 129.8 (NCH2CHCH,), 113.1, 113.8, 127.2, 131.3, 131.5 (Ar-C), 142.4
(NCHN).

RESULT AND DISCUSSION

Functionalized N-heterocyclic carbene ligands containing classical donor groups have attracted much attention
in synthesis chemistry. In this study, 1-allyl-3-cyclobutyl-benzimidazolium bromide was synthesized by the
reaction of l-allylbenzimidazole with cyclobutylmethyl bromide in DMF at 80 °C for 24 h. The reaction
pathway was shown in Scheme 1.

4 74
H
N NaH, THF
@:)+C|/\/ a <j:/>+8r/\<>4>©:>8r
N 60°C, 24 h 80°9C, 24 h

Scheme 1. Synthesis of the N-heterocyclic carbene ligand

The structure of this novel N-heterocyclic carbene precursor was clarified by FT-IR, *H NMR, and BC{‘H}
NMR spectroscopies NMR measurement of the compound was taken in d-CDCls. According to the analysis
results, in the *H NMR spectrum, the acidic proton (NHCN) of the compound gave peak at 11.17 ppm. The
aromatic protons of the benzimidazole ring of the compound were seen in the range of 7.64-7.77 ppm as
multiplets. At the allyl group in the compound, NCH.CHCH: proton peaked at 6.15 ppm as quintet,
NCH2CHCH_ protons peaked in the range of 5.45-5.51 ppm as multiplet, and NCH,CHCHy protons peaked at
5.39 ppm as doublet. At the cyclobutyl group, CH2(CHCsHe) protons were seen at 4.64 ppm as dublet,
CH2(CHC3He) proton was seen at 3.07 ppm as heptet and CH2(CHC3sHs) protons were seen at in the 1.94-2.19
ppm (Figure 2). In the 3C{*H} NMR spectrum of the NHC precursor, the NHCN carbene peak was seen at
142.4 ppm. Aromatic carbons of the compound were seen in the range of 113.1-131.5 ppm. NCH.CHCH:
carbon peaked at 50.1 ppm. CH2(CHC3sHe) carbon peak was seen at 52.3 ppm and CHz(CHC3sHe) carbons gave
peak at 18.0 ppm and 25.9 ppm in (Figure 3). And CH2(CHC3Hs) carbon gave at peak 34.5 ppm.
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Figure 3. 3C{*H} NMR spectra of the N-heterocyclic carbene precursor

The FT-IR spectrum of the compound contains characteristic bands of stretching vibrations of C=N, C-N, C-H,
and C=C groups. The FT-IR spectra for NHC precursor showed the alifatic and aromatic C-H stretching
vibrational bands in the range of 2770-3430 cm™. The C=N vibration in the benzimidazole ring of the NHC
precursor was seen at 1556 cm* (Figure 4). The results are supported by previous similar studies (Cevik-Yildiz,
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Figure 4. FT-IR spectra of the N-heterocyclic carbene ligand

4. CONCLUSIONS

In this study, a new NHC precursor that can be used in the synthesis of various metal complexes was synthesized
and its structure was clarified by FT-IR, *H NMR and *C{*H} NMR spectroscopies. The results of the analysis
are in agreement with the literature. In future studies, it is planned to synthesize complexes of this compound

with palladium, ruthenium and silver metals.
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STATISTICAL INVESTIGATIONS ON DISPARITY IN SPENDING HABITS OF ACADEMIC
AND NON-TEACHING STAFF OF TERTIARY INSTITUTIONS IN IMO STATE, NIGERIA
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Daniel Chinemeze OKOLIE
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ABSTRACT

This study investigated the disparity in spending habits of academic and non-teaching staff of tertiary
institutions in Imo State Nigeria during 2021. A total of 384 responses were obtained from sampled population.
Data were analyzed using Chi-square and Mann-Whitney U tests with the aid of Statistical Package for the
Social Sciences. The result revealed a significant disparity in the amount of money the academic and non-
teaching staff spent on food items and transportation, but there was no significant disparity in the amount of
money spent on utility bills monthly. Disparity occurred in the choice of having monthly budget for spending.
Mann Whitney test revealed no disparity in the motives that influenced spending habits in the two categories of

workers in Imo State, Nigeria.

Keywords: Chi-square, Mann-Whitney, food items, utility bills, budget.
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PREPARATION, STRUCTURE ELUCIDATION, AND ANTIOXIDANT ACTIVITY OF NEW
ISATIN DERIVATIVES INCLUDING SCHIFF BASES
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ABSTRACT

New bis-isatins hydrazones including Schiff bases were obtained from terephthalaldehyde bis-hydrazone and
5-substituted isatins in the presence of a drop of hydrochloric acid under reflux in ethanol. Terephthalaldehyde
bis-hydrazones were prepared by the reaction of hydrazide and terephthalaldehyde under reflux in ethanol. All
the products were defined by using IR, *C NMR, *H NMR, spectroscopy and elemental analysis. They were
tested in vitro antioxidant activity with free radical scavenging method using by the 1,1-diphenyl-2-picryl
hydrazyl (DPPH’). The results were given with calculated ICso values. Compound 2 (5-F) showed the strongest

antioxidant activity among the synthesized compounds.
INTRODUCTION

Isatins are significant compounds in organic chemistry owing to many fields of application in pharmacological
chemistry and their biological properties these results from possessing an indole nucleus with a ketone and a y-
lactam fused to the benzene ring [1-3]. They have anti-microbial [3], anti-tubercular [4], anti-oxidant [5], anti-
convulsant [6], and anti-HIV [7]. Schiff bases of including isatins are known to have an extensive range of
pharmacological and biological properties. They were reported as anticonvulsant [8], antibacterial, antiviral
[9,10], antioxidant [1], anti-HIV and antifungal activity [11,12].

The significance of free radicals and reactive oxygen species (ROS) in the pathogenicity of various diseases
such as metabolic disorders, reperfusion damage, inflammatory diseases, cellular aging, and cancer has attracted
substantial consideration [13,14]. Many of these diseases were occurred with the bulking of free radicals in
human bodies. Therefore, antioxidants have been noted to play a key role in preserving humans from many

potentially serious diseases.

In this work, new isatins based on Schiff bases were prepared two stages. First, hydrazine and 5-substituted
isatins react with to give intermediate product under reflux in ethanol. Second, intermediate product and
terephthalaldehyde react with to give isatins based on Schiff bases in the presence of a drop of HCI under reflux
in ethanol. FT-IR, *H NMR, ¥C NMR spectroscopy and elemental analysis were used to characterize the
structures of the compounds. All the structures were determined in vitro antioxidant activity by the DPPH" free

radical scavenging method. The results were given with calculated 1Cso values.
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MATERIALS AND METHODS
Measurement and Reagents

All the substances were used without further purification and bought from Merck, Sigma, or Aldrich Chemical
Company. Spectroscopic grade was used the solvent. The elemental analysis was measured on Eurovector
EA3000-Single. Melting points were recorded with a Stuart SMP30 melting point apparatus and were not
corrected. A Bruker Alpha FT-IR spectrometer was used for IR spectra. A JEOL ECX-400 (400 MHz) in
DMSO-ds spectrophotometer was used for *H and **C NMR spectra. A Shimadzu Pharmaspec 1700 UV-visible

spectrophotometer was used for absorption measurements.
Synthesis 5-Substituted Isatin-Hydrazones Based on Schiff Bases (1-4)

5-Substituted isatins (3 mmol) and hydrazine (3 mmol) in ethanol-water mixture (3:1, 24 mL) were stirred and
refluxed for 3-5 h. Then, the reaction mixture reacts with terephthalaldehyde in a drop of HCI as catalyst in the
presence of ethanol (24 mL) for 3-5 h. After finishing reaction, the mixture was filtered and three times washed

with ethanol. The formed solid was isolated and dried to give products (1-4) as shown in Scheme 1.

0 < >
N-NH C=N-N
U e m N T-doedl m
N
H 0 35hreﬂux 3-5 hreflux

adrop HCI H R:H,F,CL, OCH;y
1-4

R

Scheme 1. Synthesis
of 5-substituted isatin based on Schiff bases

Antioxidant Activity

For this, DPPH was used in ethanol at a concentration of 55 uM. Stock solutions of the new compounds were
prepared in DMSO to 250 uM. To the earlier prepared (4 mL) DPPH solution was added compound solutions
of different concentrations (0.25, 0.50, 1.00, 2.50, 5.00 uM) and enough ethanol to a total of 5 mL. This mixture

could stand in a dark room at ambient temperature for 30 minutes and then read at 517 nm against a blank [15].

For the sample compounds were calculated percentage inhibition of the free radical concentration and
subsequently compared to the standard Trolox. The percentage of inhibition of radical scavenging activity was

calculated by using the formula shown below:
Radical scavenging activity (%) = [(Ac-A) / Ac x 100]
Where Ac is the absorbance of the control and A is the absorbance of the test compound or standard [16].

In addition, ICso values were calculated from the calibration curve. The ICso value is determined as the
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concentration of the all compounds required obtaining half maximum inhibition, and the low ICso value shows

more antioxidant activity [17,18].
RESULTS AND DISCUSSION
Physical Data

The synthesized compounds were new. The current experimental results for the physical data, melting points,

yields, and elemental analyses are presented in Tables 1 and 2.

Table 1. The physical data for the synthesized compounds

Comp. M.P. (°C) Solubility Yield (%)
1 >350 DMSO (+) 83
2 >350 DMSO (+) 78
3 >350 DMSO (+) 95
4 >350 DMSO (+) 93

Table 2. The results for elemental analysis for the synthesized compounds

Comp. Molecular Moleculer Calculated Experimental
Formula Weight, g/mol
C% H% N% C% H% N%
1 C24H16N6O2 420.43 68.56 3.84 19.99 67.91 3.78 19.61
2 C24H14F2NsO2 456.41 63.16 3.09 18.41 62.88 2.98 18.21
3 C24H14CI5NgO; 489.32 58.91 2.88 17.18 58.87 2.81 16.99
4 C26H20N6O04 480.48 64.99 4.20 17.49 64.35 4.11 17.24

Vibrational Frequencies

In the FT-IR spectrum of the synthesized compounds, the aldehyde group (-CHO, two bands) signal of the
starting material was not observed near 2750-2650 cm™'. Besides, the amino (-NHz) group's symmetric and
asymmetric stretching bands did not observe at 3600-3200 cm™!. These evidences supported an accomplished
reaction as expected. In compound 1, the -NH stretching vibration of isatin ring was observed at between 3275
cm™!; the C=0 signal of isatin ring was observed at 1719 cm™!, the -C=N stretching vibration was appeared at
1591 cm; the -C-N stretching vibration was appeared at 1173 cm™ as shown in Table 3. These frequencies of
the compounds are highly consistent with the similar compounds [12,19,20].

Table 3. FT-IR data of the products (cm™)

Comp. -NH Ar CH C=0 C=N C-N
1 3275 3051-3020 1719 1591 1173
2 3245 3108-3013 1735 1604 1205
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3 3157 3104-3000 1732 1532 1193
4 3173 3101-2995 1731 1616 1179

'H NMR Spectral Interpretation

The 'H NMR spectra of the synthesized compounds were detected in DMSO-ds as solvent and showed general

scheme for 'H NMR spectral interpretations in Scheme 2.

g Oty oy

AryI(Ar)

Isatm (Ist) Y: H, F, Cl, OCH3
1-4

Scheme 2. General scheme for *H NMR spectral interpretations

For compound 1, the H1 aromatic proton signal of aryl ring was observed as a doublet at 7.70-7.72 ppm. The
signal of imin (-CH=N) was observed as a singlet at 8.13 ppm. The signal of isatin (-NH) was observed as a
singlet at 10.97 ppm. The aromatic protons signals of isatin ring (H1-H4) were observed between 6.86 and 7.47
ppm. The H1 proton coupled to the H2 proton and showed doublet peaks at 6.88-6.86 ppm. The H2 proton
coupled to the H1 and H3 proton and observed triplet peaks at 6.99-6.95 ppm. The H3 proton coupled to the
H2 and H4 proton and observed triplet peaks at 7.40-7.36 ppm. The H4 proton coupled to the H3 proton and
showed doublet peaks at 7.47-7.45 ppm. These results are agreement with the values for similar compounds

[12,19,20]. For all the compounds, proton chemical shift values are presented in the Table 4.

Table 4. 'H NMR (8, ppm, in DMSO-ds) values of the compounds

Comp. CH=N Ar Ist Ist Ist Ist
H1 NH H1 H3 H4
1 8.13 7.72-71.70 10.97 6.88-6.86 7.40-7.36 7.47-7.45
2 8.15 7.62-7.61 10.99 6.90-6.86 7.30-7.26
3 8.13 7.78 11.10 6.90-6.89 7.47-7.44 7.50-7.48
4 8.60 7.42-7.41 10.77 6.82-6.79 7.01-6.98 7.10-7.09

13C NMR Spectral Interpretation

C

C6C5 —N=— @—C—N —N

C4N o AryI(Ar)
Isatin (Ist) Y: H, F, Cl, OCHs
1-4

Scheme 3. General scheme for *C NMR spectral interpretations
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The 3C NMR spectra of the products were detected in DMSO-ds and showed general scheme the spectral
interpretations in Scheme 3. For compound 1, the -C=0 signal of isatin region was detected at 163.9 ppm. The
characteristic -CH=N (imin) peak was observed at 145.2 ppm. The characteristic -C=N peak of isatin ring was
observed at 145.7 ppm. The aromatic carbons (C1-C2) of aryl ring were observed at 128.7 and 123.1 ppm,
respectively. The aromatic carbons (C1-C6) of isatin region were also observed at 134.1, 133.9, 111.7, 134.9,
127.0, and 111.7 ppm, respectively. For compound 4, the methoxy (-OCHz) peak were detected at 56.5 ppm.
For compounds 2-4, the resonances of the C1 carbon atoms of isatin ring shifted down-field (high values of 5)
due to the presence of electron-withdrawing groups -F, -Cl and -OCHg, respectively. These data are consistent
with similar compounds [12,19,20]. For all the products, carbon chemical shift values are presented in the Table
5. Furthermore, the C1-C6 atoms were also split into doublets caused by interacting with the atomic nucleus of

F for compound 2 and showed 17 different resonances in good agreement with the proposed structure.

Table 5. 1*C NMR values related to the compounds (5, ppm, in DMSO-de)

Comp. Ist Ist Ist CH=N Ar Ar
C1-C6 C=N C=0 C1 Cc2

1 134.9-111.7 145.7 163.9 145.2 128.7 123.1

2 149.8-111.4 159.3 164.1 156.9 142.4 130.4

3 137.9-112.1 146.7 163.9 144.9 128.5 126.4

4 155.3-103.4 146.2 163.3 139.3 130.0 119.7

Antioxidant Activity Evaluation

Antioxidants are a material that significantly retarding inhibiting or preventing oxidation of a substrate at low
concentrations and have various physiological roles in the body [21,22]. In this study, ICso values were

calculated at the end of DPPH analysis for the synthesized compounds and Trolox as shown in Table 6.

Antioxidant molecules can react with DPPH free radicals by giving hydrogen atoms or by electron donation via
a free radical attack on these molecules [23,24]. According to this reaction (DPPH" + R-NH — DPPH-H + R-
N"), weaker hydrogen bonds are essential for higher antioxidant activity in a compound. The strength of these
hydrogen bonds is proportional to electron density. Therefore, the structure of the tested compounds and
electronic effects of groups/substituents in structures plays an important role for antioxidant activity [25,26].
Consequently, antioxidant activity based on two things: the first being the capacity/skill of compounds to lose
hydrogen atoms, and the second being the stability of the formed radical [25-27].

The 1Cxo values of all synthetic test products were between 30.42 and 42.19 uM. The compounds exhibited low
activity compared to a standard Trolox in Figure 1. Compound 2 had the strongest antioxidant activity among

the synthesized compounds and followed the order Trolox>2>4>1>3. Compound 2 is possessed a fluorine atom
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(-F) which had strong electron-withdrawing through inductive effect, decreasing electron density in the
structure, which causes easier loss of the hydrogen atom.

Although compound 4 has an electron-donating group, it is higher activity than compound 3 due to it increased
the stability of the formed radical. As for compounds 1 and 3, compound 3 has lower activity than compound

1 due to diminishing the stability of the formed radical because of it has a chlorine atom and strong electron-

withdrawing.
Table 6. 1Csp values for the compounds 1-4
Compounds DPPH activity 1Cso (uM)*
1 37.09
2 30.42
3 42.19
4 34.24
Trolox 16.09

*1Cs0 = the concentration (uM) exhibiting 50% inhibition of DPPH radical.
Values are expressed as means (n = 3).

18 -
16 mTrolox
14 -
‘3_3_12 1 Comp. 1
510 -
=
38
= Comp. 2
£6 p
4 .
2 I Comp. 3
o M
0.25 0.5 1 2.5 5 Comp. 4
Concentration (uM)

Figure 1. Variation of percent inhibition calculated by the DPPH method for Trolox and the compounds at
different concentrations.

CONCLUSION

In this study, new isatin derivatives based on Schiff base have been obtained with excellent yields of 78-95%.
All the synthesized compounds were elucidated by *H NMR, C NMR, IR, and elemental analyses. The in
vitro antioxidant activities of the compounds were determined by the DPPH free radical scavenging method.
ICso values of the new compounds ranged from 30.42 to 42.19 uM. Compound 2 of among the test compounds,
showed the most acceptable antioxidant activity against the DPPH radical.
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ABSTRACT

Grid Computing is a new and inevitable technology in the fields of Scientific and engineering, as well as in
commercial and industrial enterprises. This growing technology facilitates the conduct of virtual organization
by bringing together appropriate, and effective human, information, and computing resources for tackling
complex, and multidisciplinary projects. Scheduling strategy plays an important role in the Grid environment
to schedule the user jobs, and dispatch them to appropriate Grid resources. A good job scheduling method is
needed to reduce the total time taken for the job execution in the Grid. This project focuses on the scheduling
strategies for coarse-grained Grid applications. GridSim Toolkit has been used to model coarse-grained Grid
applications by developing an efficient and effective job scheduling method. The proposed work deals with a
job grouping-based scheduling system that dynamically assembles the individual fine-grained jobs of an
application into a group of jobs, and sends these coarse-grained jobs to the Grid resources. This dynamic
grouping should be done based on the processing requirements of each application, Grid resources availability
and their processing capability. The granularity size of job processing is introduced to facilitate the job grouping
activity in determining the total amount of jobs that can be processed in a resource within a specified time. The

job grouping method decreases the total processing time and cost.

Keywords: Grid, job, toolkit, Gridsim
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THE IMPACT OF CUSTOMER EXPECTED PERFORMANCE ON ONLINE WORD OF
MOUTH WITH TRUST MEDIATOR

Alireza MOGHADDASI
Faculty Member of Imamreza International University, Mashhad, Iran

Ramuna MIRHAJIANMOGHADDAM
Ph. D. Candidate of Industrial Managment, Yazd University, Yazd, Iran

ABSTRACT

The purpose of this study was to study the impact of customer-expected performance dimensions on online
WOM of e-commerce websites with the role of trust mediator. This research is applied purpose and in terms of
descriptive-survey nature. The statistical population of this study is all users of ebusiness websites in Mashhad,
Iran. The sampling method is available in this non-probability research and the sample size is determined based
on the number of explicit variables of the research. Finally, 175 samples were analyzed. The tool for collecting
the standardized questionnaire was Loureiro et al. (2018) whose reliability was assessed by Cronbach’s alpha
and its construct validity by confirmatory factor analysis. Hypotheses were tested using structural equation
modeling with the help of Smart PLS software. The results show that customer’s expected performance
influences customer satisfaction, trust and online WOM. Customer satisfaction also influenced the trust and
online WOM and the effect of trust on online WOM was also confirmed. In this study, the mediating role of

trust was confirmed.

Keywords: Customer Expected Performance, Customer Satisfaction, Trust, Online Word of mouth
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HUMAN AUGMENTATION- AN OVERVIEW
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ABSTRACT

Technologies that enhance human productivity and improve or restore capabilities of the human body or mind
are an area of computing refer to “HUMAN AUGMENTATION”. It improves and restores the human body
and mental capabilities. Its goal is to improve the human experience in both cognitive and physical ways. Other
types of human augmentation technologies work with specific IT resources including the cloud, big data and
mobile computing. These include wearable devices such as watches or bracelets that link the human body to
external sources of information that are visual, audio or test bases. Some of the players in the human
augmentation market include Google Inc, Samsung Electronics, Esko Bionics Holdings, Garmin, Fossil Group
and others. There are many types in Human Augmentation like Bionics and Prosthetics, Brain computer
interfaces, Neurotechnology, Nootropics, Gene Editing etc. Notable efforts in Human Augmentation are driven
by the interconnected internet of Things (I0T) devices, including wearable electronics, personal drones, on-
body and in-body nanonetworks. Non-invasive augmentation is possible with augmented reality and wearable
technology. We’ve been editing our bodies cosmetically for a long time. Tattoos have been around for an
estimated 12,000 years. Even Plastic Surgery is 100 years old, invented as we know it today to reconstruct
soldiers faces after the first World war. Human Augmentation benefits are support or improve human
capabilities and performance, alleviate social Inequalities, reduce social injustice, Improvement of overall

physical and mental health, ensure human well-being and enhance bodily integrity.

Keywords: Human augmentation, 10T, Neurotechnology, human capabilities.
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TURKIYE MOBILYA SEKTORUNUN YILLARA GORE DIS TICARET ANALIZi

Hasan SERIN”
Kahramanmaras Siitcii Imam Universitesi, Orman Fakiiltesi, Orman Endiistri Miihendisligi Boliimii, Kahramanmaras, Tiirkiye

. . Ferhat OZDEMIR
Kahramanmarag Siit¢ii Imam Universitesi, Orman Fakiiltesi, Orman Endiistri Mithendisligi Boliimii, Kahramanmaras, Tiirkiye

Ozet

Ulkelerin ekonomik yapilari icerisinde dis ticaret dnemli bir yer tutmaktadir. Dis ticaret mallarin ulusal
sinirlarin disinda alim satimu ile ilgili olarak, ithalat ve ihracat islemlerinden olusur. Geligsmis ve gelismekte
olan iilkeler de dis ticaret doviz saglamada ve iilkenin cari dengelerinde dnemli bir etkiye sahiptir. Mobilya

tirtinlerinin de son yillarda dis ticarette pay1 artmaktadir.

Bu ¢alismamizda TUIK verileri ve bakanliklarin yayinladigi mobilya sektor raporlari incelenerek 2011-2020
yillar arasindaki mobilya sektoriinlin ihracat ve ithalat degerleri belirlenmistir. 2011 yilinda mobilya
tirtinlerinde yaklagik 1.607 bin $ ihracat gergeklestirilir iken, 2020 yilinda yaklasik 2.396 milyon $ ihracata
ulagilmistir. Diger taraftan, 2011 yilinda yaklasik 749 milyon § ithalat gerceklesir iken, 2020 yilinda 498 milyon

$ ithalat gerceklesmistir. Mobilya sektorii dis ticarette Tiirkiye ekonomisine pozitif yonlii bir katki saglamistir.

Anahtar Kelimeler: Mobilya, ihracat, Ithalat, Dis Ticaret

FOREIGN TRADE ANALYSIS OF THE TURKISH FURNITURE INDUSTRY BY YEARS

Abstract

Foreign trade has an important place in the economic structures of countries. Foreign trade consists of import
and export transactions related to the buying and selling of goods outside national borders. Developed and
developing countries also have a significant impact on foreign trade, foreign exchange and the country's current

account balance. The share of furniture products in foreign trade has been increasing in recent years.

In this study, the export and import amounts of the furniture industry between 2011 and 2020 were determined
by examining the TUIK data and the furniture sector reports published by the ministries. While approximately
1.607 thousand $ export was realized in furniture products in 2011, approximately 2.396 million $ export was
reached in 2020.

On the other hand, while approximately 749 million dollars of imports were realized in 2011, 498 million dollars
of imports were realized in 2020. As a result, the furniture industry has made a positive contribution to the

Turkish economy in foreign trade.
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Keywords: Furniture, Export, Import, Foreign Trade
Giris

Ulkelerin gelismesine ve refah diizeylerinin artmasina dis ticaret 5nem bir katki vermektedir. Ulkelerin temel
amagclarindan biri ekonomik biiyiimedir (Kesging6z ve Karamelikli, 2015). Ticaret, mal ve hizmetleri belirli bir
bedel karsilig1 kullanicilara ulastiran alim-satim faaliyetidir. Ticaret, i¢ ve dis ticaret olmak lizere ikiye ayrilir.
(Kaya ve Turguttopbag 2012). Dis ticaret kavrami, uluslararas1 mal ticaretini kapsamaktadir (Utkulu, 2008).
Dis ticaret, ithalat ve ihracat islemlerinden olusmaktadir. Ulkelerde ihracatlarim artirmak ve ithalatlarim
azaltarak diinya ticaretinde énemli konumlara gelmeyi hedeflemektedir. Bu hedeflere ulagmak igin iilkelerin
kendi ticaret potansiyelini arttiracak kararlar dis ticaret politikalarini olusturmaktadir (Serefli, 2016). Thracatin
iilke ekonomisi ve kuruluslar yoniinden biiyiik bir éneme sahip oldugu somut bir gercektir. Thracat, iilke
ekonomisinin gelismesinde ve kalkinmasinda 6nemli rol oynar (Kendirli ve ark., 2003; Bediik ve Ince, 2005).
Tirkiye’nin dis ticaret ve ekonomik biliylime iligkisini arastiran bir¢ok calisma yapilmistir (Yaprakli, 2006;
Koggat, 2008; Aktas,2009; Korkmaz, 2014; Aksu, 2004 ).

Ulkemizde imalat sanayi igerisinde yer alan mobilya sektorii (Nemli ve ark., 2007; Serin ve Andag, 2012)
Tiirkiye nin dis ticaretine katkilar vermektedir. imalat sanayi igerisinde ihracatta aldig1 pay %1,4-1,8, ithalat
icerisinde aldig1 pay ise, %0,28-2,9 arasinda degismektedir. Genel ihracat ve ithalat igerisinde aldig1 pay ise

sirastyla %1,3-1,7, %0,23-2,2 arasinda degismektedir (Anonim 2020)

Tiirkiye’deki Mobilya sektoriinii ekonomiye katkisini 6zet olarak; isyeri sayis1 2006 yilinda 35.854 iken, bu
say1 2012 yilinda 39.036’ya, 2019 yilinda ise 39.042ye yiikselmistir. Ucretli galisan sayis1 ise 2006 yilinda
106.807 iken, 2012 yilinda 159.246’ya, 2019 yilinda ise 197.733 kisiye ulasmustir. Uretim degeri ayn1 dénemde
iki katindan fazla biiyiiyerek 2012 yilinda 16 milyar TL’ye ve 2019 yilinda ise 44 milyar TL’yi ge¢mistir.
Katma degerdeki artis daha hizli gelismistir. 2006 yilinda yaratilan katma deger 1,5 milyar TL iken, 2012
yilinda 3,5 milyar ve 2019 yilinda ise 10 milyar TL olarak gerceklesmistir (Anonim 2015; Anonim 2020).

Tiirkiye mobilya sektorii, Diinya mobilya tiretiminin yaklasik %1,3’iinii gergeklestirmektir. Tiirkiye mobilya
sektorii, 2016 yili itibariyla 230 iilkeye 2,234 milyar dolar mobilya ihra¢ etmis ve Diinya siralamasinda 14.
Avrupa iilkeleri siralamasinda ise 6. sirada yer almistir. 2012 degerlerine gore Diinya sirlamasinda 5, Avrupa
siralamasinda ise 10 kademe ilerlemistir. Ithalat verilerine gére, 125 iilkeden 60 milyon dolar degerinde mobilya

ithal etmis ve Diinya siralamasinda 27. Avrupa lilkeleri siralamasinda ise 12. sirada yer almistir (TOBB, 2017).

Diinya dis ticaretinde mobilya sektorii onemli bir konumda yer almaktadir. Mobilya iiretiminin yaklasik 473
milyar dolar oldugu tahmin edilmektedir. 197 milyar dolarlik boliimii ihracat, 190 milyar dolarlik boliimiinii

ithalat olusturmaktadir. Diinya mobilya ticaretini agirlikli gelismis ve gelismekte olan iilkeler
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gergeklestirmektedir (Anonim, 2020).

Bu caligmamizda imalat sanayi igerinde yer alan ve orman iiriinleri sektoriinde 6nemli bir konuma sahip olan

mobilya sanayisinin dis ticaretteki durumu yillara bagli olarak incelenmistir.
Materyal ve Yontem
Materyal

Bu ¢alismamizda Tiirkiye mobilya sektoriiniin dis ticaretini arastirmak igin Tiirkiye Istatistik Kurumu (TUIK)
verileri, bakanliklarin ve odalarin yayinladigi mobilya sektor raporlari materyal olarak seg¢ilmistir. Tiirkiye

mobilya sektdriiniin 2011-2020 yillar1 arasindaki dis ticaretini olusturmak igin;

e TUIK verileri,

e T.C. Kalkinma Bakanlig1 Onuncu Kalkinma Plan1 Mobilya Calisma Grubu 2018
e T.C.SANAYI VE TEKNOLOJI BAKANLIGI, Mobilya Sektor Raporu, 2020

e T.C. Ticaret Bakanlig1 Mobilya Sektor Raporu, 2021

incelenmistir.
Yontem

Mobilya sektor rapor verileri Microsoft Excel programinda tablo ve grafik haline doniistiiriilmiistiir. 2011-2020

yillar arasindaki mobilya sektdriiniin ihracat ve ithalat degerleri,
Mobilya ihracatinin ithalati karsilama orani ve ticaret hacmi degerleri belirlenmistir
Bulgular

Degisik sektor raporlarindan elde edilen veriler kullanilarak 2011-2020 yili arasinda Tiirkiye mobilya
sektoriliniin dis ticaret durumu Tablo 1°de gosterilmistir. Tiirkiye Mobilya ihracat1 2011 yilinda yaklasik 1.606
milyon dolar, 2015 yilinda yaklasik 2.166 milyon dolar ve 2019 yilinda ise yaklasik 3.067 dolar olarak
gerceklesmistir. 2020 yilinda diinyada yasanan korona virilis nedeniyle yasanan pandemi nedeniyle yaklasik

2.396 milyon dolar ihracat yapilabilmistir.
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Tablo 1. Tiirkiye’nin 2011-2020 yillar1 arasinda mobilya sektorii dis ticareti

Yillar Ihracat Ithalat Dis Ticaret Dengesi Karsilama Oram Hacim

(000 $) (000 $) (000 $) (Export/Import) X100 (000 $)
2011*  1.606.993 857.018 749.975 188 2.464.011
2012*  1.898.602 821.357 1.077.245 231 2.719.959
2013**  2.130.500 839.542 1.290.958 254 2.970.042
2014 2.319.311 854.212 1.465.099 272 3.173.523
2015 2.166.546 747.880 1.418.666 290 2.914.426
2016 2.141.524 529.813 1.611.711 404 2.671.337
2017 2.067.251 521.580 1.545.671 396 2.588.831
2018 2.345.094 505.012 1.840.082 464 2.850.106
2019 3.067.611 472.740 2.594.871 649 3.540.351
2020***  2.396.069 498.092 1.897.977 481 2.894.161

*T.C. Kalkinma Bakanlig1 Onuncu Kalkinma Plam Mobilya Calisma Grubu2018
** T .C. SANAYI VE TEKNOLOJI BAKANLIGI, Mobilya Sektor Raporu, 2020
*** T.C. Ticaret Bakanlig1 Mobilya Sektor Raporu, 2021

Tablo 1’e gore Tiirkiye’nin ithalat oran1 incelendiginde, 2011 yilinda yaklagik 857 milyon dolar, 2015 yilinda
yaklasik 747 milyon dolar ve 2019 yilinda yaklasik 472 milyon dolar olarak gerceklesmistir. Ayrica,
Tiirkiye nin mobilya sektorii dis ticaret hacmi 2011 yilinda yaklasik 2.464 milyon dolar, 2015 yilinda yaklasik
2.914 milyon dolar, 2019 yilinda yaklasik 3.540 milyon dolar ve 2020 yilinda ise yaklasik 2.849 milyon dolar

olarak gerceklesmistir.

Tiirkiye’nin mobilya dis ticaretinde ihracatin ithalat: karsilama orani pozitif ydnde degerler vermistir. hracatin
ithalat1 karsilama oranlar1 2011 yilinda %188, 2015 yilinda %290 ve 2020 yilinda ise %481 olarak

hesaplanmustir.

Tablo 1’deki veriler kullanilarak 2011-2020 yillar1 arasinda Tiirkiye mobilya sektoriiniin dis ticaretteki ihracat,
ithalat, dis ticaret dengesi ve ticaret hacmi degerlerine bagl olarak egilim durumlar1 ve regrasyon denklemi
Sekil 1° de verilmistir. Elde edilen regrasyon denklemleri Tiirkiye mobilya dis ticaret degerlerinin tahminlerinde

kullanilmast i¢in R? degerleri uygun oldugunu gostermektedir.
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Sekil 1. Tiirkiye Mobilya Sektoriintin 2011-2021 yillan arasindaki egilimleri

Dis ticaret egilimleri Sekil 1°e gore incelendiginde Tiirkiye nin mobilya ihracatinda olumlu yonde artis oldugu,
ithalat egiliminde ise bir azalma oldugu goriilmektedir. Ozellikle son yillarda ithalat egilimde biiyiik bir azalma

oldugu anlagilmaktadir.
Sonuclar
Yapilan degerlendirmeler sonucunda;

* Tiirkiye’nin mobilya ihracat degeri 2011 yilinda 1.606 milyon dolardan 2020 yilina yaklasik %149 artarak
2.396 milyon dolara ¢ikmuistir.

 Tirkiye’nin mobilya ithalat degeri 2011 yilinda 857 milyon dolardan 2020 yilina yaklasik %58 azalarak 498

milyon dolara inmistir.
 Tirkiye mobilya sektorii dis ticarette 2011-2020 yillar arasinda deger olarak pozitiftir.

* Mobilya sektorii ihracat1 2018 yilinda 2,65 milyar dolar olarak gergeklesmis olup, 2019 yilinda bir dnceki
yila gére %15,7 oraninda artarak 3,06 milyar dolar olmustur. Mobilya sektorii ithalat1 2018 yilinda 516 milyon
dolar olarak ger¢eklesmis olup, 2019 yilinda ise bir 6nceki yila gore %8,5 azalarak 472 milyon dolar olmustur.

Tirkiye imalat sanayi igerisinde yer alan ve dis ticarette katki veren mobilya sektorii, dis ticaret dengesi arti
olan sektorlerimizdendir. Tirkiye'nin cografi konumu ve lojistik avantajindan dolay1 son yillarda yurtdist
pazarlara dogrudan kendi dagitim kanallarini agan firma sayilarinda 6nemli bir artislar olmustur. Diger taraftan,
yurt diginda ingaat sektoriinde faaliyet gosteren Tiirk sirketlerin sayilarinin artmasi ve kullanilan mobilyalarin

Tirkiye’den saglanmasi thracatin artmasina olumlu katkilar yapmastir.
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PANDEMIi DONEMINDE TURKIYE MOBILYA SEKTORUNUN GZFT ANALIZI iLE
DEGERLENDIRILMESI

Hasan SERIN”
Kahramanmaras Siit¢ii Imam Universitesi, Orman Fakiiltesi, Orman Endiistri Miihendisligi Boliimii, Kahramanmaras, Tiirkiye

Ferhat OZDEMIR
Kahramanmaras Siitcii Imam Universitesi, Orman Fakiiltesi, Orman Endiistri Miihendisligi Béliimii, Kahramanmaras, Tiirkiye

OZET

Isletmelerin gelecek ile ilgili dogru politika ve strateji belirlemesinde igerisinde bulundugu durumu dikkate
alarak giiclii yonlerini, zayif yonlerini, firsatlarin1 ve tehditlerini (GZFT) tarafsiz ve dogru bigimde
belirlemelidir. GZFT analizi mevcut durumu ortaya koymak i¢in kullanilan yontemlerden birisidir. Bu bildiride,
pandemi doneminde {ilkemizin mobilya sektoriiniin durumu, sektérde ¢alisan miithendisler, is yeri sahipleri ve
konu uzmani akademisyenlerden goriis alinarak, beyin firtinas1 teknigi ile GZFT analizi yapilarak ortaya
konulmustur. Mobilya sektoriiniin pandemi déneminde en 6nemli gii¢lii yonleri; lilkemizin ihracat i¢in cografi
konumu ve {irlin ¢esitliligi, zayif yonleri ise; finans yetersizligi, profesyonel yonetici eksikligi, firsatlar; i¢ ve
dis pazarda artan talep, Avrupa ve Orta Dogu pazarina yakinlik, tehditler olarak da; Cin tirlinleri, sektorde taklit

tirlinlerin fazlalig1 ve kiigiik isletmelerin rekabet edememe giicii olarak belirlenmistir.

Anahtar Kelimeler: Mobilya, Pandemi, GZFT analizi

EVALUATION OF THE TURKISH FURNITURE INDUSTRY WITH SWOT ANALYSIS DURING
THE PANDEMIC PERIOD

ABSTRACT

Considering the situation in which businesses determine the right policy and strategy for the future, they should
determine their strengths, weaknesses, opportunities and threats (SWOT) impartially and accurately. SWOT
analysis is one of the methods used to reveal the current situation. In this paper, the situation of the furniture
sector in our country during the pandemic period was revealed by taking the opinions of the engineers, business
owners and academicians working in the sector, and SWOT analysis using the brainstorming technique. The
most important strengths of the furniture industry during the pandemic period were determined as the
geographical location and product variety of our country for export, and the weaknesses were identified as lack
of finance and lack of professional managers. On the other hand, increasing demand in the domestic and foreign
markets as opportunities for the sector, proximity to the European and Middle East market, and Chinese
products, the excess of imitation products in the sector and the inability of small enterprises to compete are

determined as threats.
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Keywords: Furniture, Pandemic, SWOT analysis,
Giris

Tirkiye Mobilya sektorii kiiclik ve orta dlgekli isletme yapisina sahip gelisen sektorlerinden biridir, 2000’1i
yillarda sonra biiyiik 6l¢ekli uluslararasi rekabette iiretim yapan ve kiimeleme olarak belirli bolgelerde kurulmus
isletmeler bulunmaktadir. Tiirkiye mobilya sektorii her gegen yil pazar sartlarina uygun {iriin ¢esitliligi ve

standartlarini artirmaktadir.

Mobilya sektoriinde TUIK verilerine gére; 39.042 isyeri sayis1, 197.733 calisan sayist ile imalat sanayisi
igerisinde 6nemli bir konumdadir. Ayrica, mobilya ile ilgili perakende sektoriinde de 100.000 galisan sayisinin
oldugu tahmin edilmektedir. Mobilya sanayi katma deger agisindan da iilkemizin 6nde gelen sektorlerinden
birisi olup, ihracatta yerli kaynaklar1 en ¢ok kullanan ve ithal {iriinlere bagimlilig1 en az olan sektorlerden biri

olarak ekonomiye katkisini artarak devam ettirmektedir (Anonim, 2020).

Diger taraftan, Diinya mobilya tiretimi 2004 yilinda yaklasik 220 milyar dolar degerinde iken 2013 yilinda 437
milyar dolara kadar ulasmistir. Diinya mobilya iiretiminin 150 milyar dolarlik boliimi {iretici {ilkelerde
tiketiciye arz edilir iken, 70 milyar dolar1 agan boliimii uluslararast dig ticarete degerlendirilmistir. Mobilya

pazarinin 2050 yilinda 1 trilyon dolar1 gegecegi tahmin edilmektedir (Sarikaya ve Dogan, 2016).

Mobilya sektoriiniin diinya mobilya pazarinda rekabette dahi giiclii hale gelmesi, kendini gelistirmesi, gelecekle
ilgili dogru kararlar almasi, ulusal ve uluslararasi degisen cevre sartlarina uymasi ve siirdiiriilebilir olarak

yonetilmesi icin stratejik analizler yapmasi gerekmektedir

Isletmeler calisma konulari, yapilari, misyon ve vizyonlarm dikkate alarak yonetilmektedir. Isletmeler
alacaklar1 kararlarda, i¢inde bulundugu konumu ve gevresini incelemeli, degisim verilerini planlama ve
uygulamalarinda kullanmalidir (Dinger 2007). Isletme, ulusal ve uluslararas1 ¢evreyi incelediginde giiclii ve
zayif yonlerini, olusan yeni firsatlar ve tehditlerin farkinda olacaktir (Eren 2013; Erol ve ark. 2013; Serin, ve
Ozdemir, 2018). Isletmeler giiclii yanlarim gelistirmek ve zayif yanlarini azaltmak, firsatlardan yararlanmak ve
tehditlere karsi 6nlem alarak isletmelerin dahi yonetilmesini saglayacaktir (Sahin ve Serin, 2018). Ancak,
isletmenin bunlar1 yapabilmesi igin, mevcut durumunu tespit etmesi gerekmektedir. Isletme mevcut durumunu

GZFT analizi ile tespit edebilir ve buna bagli olarak stratejisini belirleyebilir (Tetik, 2019).

Bu calismada, Tiirkiye mobilya sektoriiniin pandemi durumunda yasadiklar1 zorluklar, firsatlar ve tehditler

ortaya konulmasi amaglanmistir. Yapilan ¢caligma sonucunda sektore yardimei olacak oneriler verilmistir.
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Materyal ve Metot

Materyal olarak iilkemizdeki mobilya sanayi seg¢ilmistir. Pandemi doneminde Tiirkiye mobilya sektoriiniin
durumu ortaya koymak igin, sektorde ¢alisan miithendisler, is yeri sahipleri ve konu uzmani akademisyenlerden

goriis alinarak, beyin firtinasi teknigi ile GZFT analizi yapilarak ortaya konulmustur

Beyin firtinasi, belirli bir konuda belirli sayidaki konu uzmaninin ¢éziim arayisina yonelik grup tartigmasi
sirasinda farkli goriisler ile ¢6ziim yollarini artirmak i¢in kullanilan yontemlerden biridir (Osborn, 1961). Bu
teknik, belirli sayida bir katilimei ile gergeklestirilir. Belirli kurallar uygulanir ve katilimcilarin yeni ve yaratici
fikirler liretmesi hedeflenir. Beyin firtinasi tekniginde, herkesin katilimi esit ve takimin birligini saglar

(Hardingam, 1997; Tuckman, 2001).

GZFT Analizi: Bir {iriiniin rakiplerine gore avantajlarinin ve dezavantajlarinin tespit edilip, isletmenin {irlinle

ilgili karsilasabilecegi firsatlarin ve tehditlerin 6nceden saptanarak stratejik pazarlama planlamasi yapmasinda

elde ettigi verileri kullanmasi1 yontemidir (Glingér ve Arslan, 2004, Serin 2011).

ZAYIF
S YONLER TEHDITLER
WEAK’:ESSES THREATS

STRE!:GT!:S OPPORTUNITIES
GUCLU FIRSATLAR

YONLER

Sekil 1. GZFT Analizi (http://sbpturkiye.com/swot-analizi.html)

Sekil 1’de goriildiigii gibi, GZFT, Giigler (Strengths), Zaafiyetler (Weaknesses), Firsatlar (Opportunities) ve
Tehditler (Threats) kelimelerinin ilk harflerinden olusmaktadir (Kahraman ve ark., 2007). GZFT sonucunun
degerlendirilmesi ile alinacak kararla iliskin stratejik bir goriis ortaya konulmaktadir (Ugar ve Dogru, 2005).

Bulgular

Beyin firtinas1 sonucunda mobilya sektori ile ilgili bir ¢ok fikir iiretilmesine ragmen sadece pandemi
déneminde 6n plana ¢ikan Tirkiye mobilya sektoriiniin gii¢lii yonler, zayif yonler, firsatlar ve tehditler ele

alinmustir.
Giiclii yonler

* Son yillarda kurulan ve seri, markal: liretim yapan modern iiretim tesislerinin varligi,
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 Uretimde olusan yogun kiimelenme, makinelesmenin artmasi ve buna bagli olarak yiiksek iiretim

teknolojisinin kullanilmasi,
* Avrupa’daki geligmis iilkelere gore daha ucuz olan isgiicii maliyetleri,
* Sanayinin teknoloji kullanimina yonelik artan istegi ve uyumu ile iiriin ve malzeme ¢esitliliginin arttirmasi,

* Potansiyel pazarlara yakinlik ile lojistik avantajlar ve genel itibari ile 6nemli pazarlar karsisindaki cografi

konum,

* Pandemi doneminde siparislere gore esnek iiretim imkanlarinin bulunmasi.
Zayif Yonler

® Pandemiden dolayi, mesleki uygulamali egitim yetersizligi ve nitel ve nicel olarak kalifiye eleman

bulunmamasi,

e Pandemiden dolayr hammadde ve yardimeci malzeme tedarikinde yasanan kisitlamalar,

e Pandemiden dolay yiiksek hammadde maliyetleri,

® Pandemiden dolay: fuar ve organizasyonlarin ertelenmesi ve tanitim faaliyetlerinin yetersizligi,

e Tiirkiye mobilya sektoriiniin biiylik ¢ogunlugunun diisiik sermayeli kiigiik ve orta boy isletmelerden

olusmast,

e Markalasma, kalite ve yonetim eksikleri,

¢ Pandemi doneminde devlet desteginin istenen seviyede olmamasi,
® Pandemi doneminde artan girdi maliyetleri

Firsatlar

* Pandemi doneminde uzun stireli evde kalinmasi nedeniyle miisteri odakl iiriin ve ¢esitlilik talebi,

* Avrupa’daki artan tiiketim niifusu,

* Diinya mobilya tiikketiminde artis ve insaat sektoriindeki artan yatirimlar,

* Sektorde, inovasyon, tasarim ve marka bilincinin her gegen giin artiyor olmasi,

* Tirkiye’nin cografi konumu nedeniyle degisik pazarlara yakinlik,

* Miisterilerin ¢evre ve iklim degisikligi ile ilgili bilin¢ diizeyinin artmasi nedeniyle ¢evre uyumunu gézeten

yesil mobilyalarin talebinin artmasi,
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» Bilgi Teknolojisi ve elektronik cihazlarin gelismesi ile birlikte akilli mobilyalara artan ihtiyag,

Zayif yonler

* Pandemi doneminde yurt disindan saglanan hammadde ve yardimc1 malzeme tedarikinde yasanan engeller,
* Mobilya sektorii i¢in yetersiz yurti¢ci hammadde kaynaklari,

* Mobilya sektoriinde liretim teknolojisinde digsa bagimliligin siirmesi,

* Pandemi nedeniyle tanitim ve pazarlama faaliyetlerinin sinirl olmasi,

* Pandemi nedeniyle yasanan karantinalar ve alinan tedbirlerden dolay1 kalifiye isgiicli agiginin artmasi,

* Sektorde yaygin olarak yaganan model ve tasarim taklidi ve kopyaciligin siirmesi,

* Cin ile rekabet

Sonuc ve Oneriler
Beyin firtinasi teknigi ile yapilan GZFT analizi sonucunda;

* Mobilya sektoriiniin pandemi doneminde en 6nemli giiclii yonleri; iilkemizin ihracat i¢in cografi konumu ve

tiriin cesitliligi,
» Zayif yonleri ise; finans yetersizligi, profesyonel yonetici eksikligi,
* Firsatlar; i¢ ve dis pazarda artan talep, Avrupa ve Orta Dogu pazarina yakinlik,

* Tehditler olarak da; Cin tiriinleri, sektorde taklit iiriinlerin fazlalig1 ve kiiciik isletmelerin rekabet edememe

giicii olarak belirlenmistir.

Oneriler olarak;

* Yasanan gelismeler pandemi doneminin devam edecegini gostermektedir. Bu ortamda isletmelerin
pazarlama ve tanitim faaliyetlerini arttirmasi igin internet ortaminda sanal fuarlar ve tanitim imkanlarini

gelistirmelidirler.

« Isletmelerin pandemi doneminde hayatta kalmalari igin finansman ve sermaye olanaklarinin artirilmasi

yollar1 arastirilmali, maliyetleri azaltacak destekler (enerji, hammadde vb.) verilmelidir.

* Avrupa ve Orta Dogu pazarina yakilik dikkate alinarak pazara doniik miisteri istek ve beklentilerini

karsilayacak esnek iiretimler yapilmalidir.

* Pandemi doneminde is giicli temininde yasanan olumsuzluklar1 gidermek ve rekabet giiclinii arttirmak i¢in
teknolojik (otomasyon, smart production) yatirimlara destek verilmelidir.
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* Pandeminin hammadde, yardimci malzeme kaynaklar1 ve lojistik sektoriinii etkisi sonucu yasanan

hammadde sorunlarini agsmak igin yerli hammadde ve yardimci malzeme tiretim olanaklarinin gelistirilmesi,

» Tiirk mobilya sektorii yurtici, yurtdis1 genis bayi ve magazalagma, potansiyel pazarlara yakinlik ile lojistik

avantajini, 6nemli pazarlar karsisindaki cografi konumu degerlendirmelidir.
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A REAL TIME FALL DETECTION OF ELDERLY PEOPLE IN INDOOR ENVIRONMENTS

Mustafa Hussain RAFEEQ
Gaziantep University

Serkan OZBAY
Gaziantep University

ABSTRACT

Human fall detection can help physiotherapists not only lessen after-fall consequences also even save lives by
establishing sensor-based alarm systems. Typically, elderly individuals suffer from a variety of ailments, and
falling is a fairly common occurrence for them at this time. In this light, this research serves as a framework for
distinguishing fall event from other indoor natural human activities. In this research, we present a modified
DenseNet 121 approach that relies on the deletion of some layers and the addition of others for fall detection.
Losses are reduced and network variables like weights and learning rate are updated using the binary cross-
entropy loss function. Finally, the sigmoid classifier is employed to identify human falls using binary
classification. The suggested project achieves a precision of 98.83% in experiments, outperforming existing

modern models.

Introduction

In this study, a fall is defined as an occurrence in which a person falls from a standing posture and is unable to

support himself.

Elder people, especially those who live alone and unassisted, suffer from sudden falls due to the fragility of
older people's bodies, as well as possible fall dangers (slippery floors, inadequate lighting, unstable furniture,

obstructed paths, etc.). That is why a human fall detection system is very mandatory for many people.

In recent years, certain countries have seen a significant increase in their old population. According to statistics
on human fall detection, falls are a major cause of injurious mortality in people over the age of 79 [1]. According
to a study conducted by the National Institutes of Health in the United States, around 1.6 million elderly persons
in United States suffer from fall-related injuries each year [2]. Furthermore, China is experiencing the greatest
society ageing in Earth history, with the number of citizens expected to climb to almost 35% by 2050 from
2020 [2]. According to research [3], 93% of the elderly live alone in their homes, with 29% of them living alone
in a house. Even if they do not have any physical injuries, it has been proven that nearly half of the elderly
persons who are laying on the floor for more than an hour due to a fall would die within six months [4]. As a
result, it is critical to implement a penetration monitoring system for elderly people that can identify fall

behaviors inside the room quickly and automatically, alerting caregivers.

A deep learning and vision-based framework for human fall detection and classification are proposed in this
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paper, which can monitor elderly persons in the interior environment. We modified a transfer learning DenseNet
121 model to detect person drop behavior. In addition, we tested our proposed model against the most well-
known dataset, the UR fall detection dataset. In comparison to other current models, our suggested model

performs admirably on these datasets.
Related Work

Various types of deep learning models have been developed throughout this decade. Convolutional neural
networks (CNNSs) have done enormous hits in areas such as image segmentation, object recognition, natural
language processing, image processing, and machine translation, all of which necessitate a large training

dataset.

According to research by Stone, Erik E., and Marjorie S., elderly individuals at the house fall majority of the
time in low light settings [5]. By reducing occlusion effects, Sowmya K. and Kang-Hyun Jo [6] categorize fall
occurrences in a congested internal setting. In [7], deep bidirectional LSTM (DB-LSTM) and convolutional
neural network are used to create a real-world action recognition system. The deeper-cut method is used to
extract the 2D skeleton from RGB sequences in [8], and long short-term memory (LSTM) is used to distinguish
five different events. In [9], they use the faster R-CNN approach, which yields a 95.5% accuracy because it
could not effectively assort fall cases while an individual is sitting down on a sofa or chair. In [10], they propose
a two-stage human fall categorization model with 97.34 % accuracy. Chen et al. [11] use OpenPose to detect

person fall cases using the skeleton of a person details with 97 percentage points.
Dataset

The UR fall detection dataset [12] is among the most widely used benchmarks, consisting of 70 indoor videos,
30 of which are fall occurrences and 40 of which are regular living activities. Two Kinect cameras are used to
record fall actions, while only one camera is used to record daily life activities. There are 30 frames per video

in this collection. Every movie has a resolution of 640 x 240 pixels.
Proposed Architecture

DenseNet [13] is a network architecture in which each layer is feed-forward connected to each other (within
each dense block). All previous layers' feature maps are handled as distinct inputs for each layer, while their
own feature maps are transferred on to whole following levels as inputs. DenseNet 121 consists of 4 dense
blocks. The Table 1 shows the details of DenseNet 121 architecture.

Table 1: DenseNet 121 architecture

Layers DenseNet 121
Convolution 7 x 7 conv, stride 2
Pooling 3 x 3 max pool, stride 2
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Ix1 Conv]

D Block 1
ense bloc 3 x 3 Conve

1x1conv

Transition Layer 1 _
2 X 2 average pool, stride 2

1x1 Conv]

Dense Block 2 3 x 3 Conve

1x1conv

Transition Layer 2 .
2 X 2 average pool, stride 2

Ix1 Conv]

Dense Block 3 3 x 3 Conve

. 1x1conv
Transition Layer 3

2 X 2 average pool, stride 2

1x1 Conv]
3 x 3 Conve

7 x 7 global average pool
1000D fully-connected, SoftMax

Dense Block 4

Classification Layer

The modifications made to this architecture are by deleting the SoftMax layer and adding some layers instead

of it as shown in Table 2.

Table 2: DenseNet 121 Modified

Layers DenseNet 121Modified
Pooling average pool

units: 256
Dense o ]

activation function: leaky relu
Dropout 0.4

units:1
Dense

activation function: sigmoid

Evaluation Metrices

The accuracy, precision, recall, and F1-score of the suggested design are also assessed. The following equation

[14] shows the rate of correctly identified data accuracy:

Accuracy = (TP + TN)/ (TP + TN + FP + FN) (€))]

where TP stands for true positive rate, which means the detected outcome is a fall, which is in fact a fall case,
TN stands for true negative rate, which means the detected state is a non-fall, which is indeed a non-fall event,
FP stands for false-positive rate, which means the detected status is a fall, which is truly a non-fall event in real-

time, and FN stands for false negative, which means the detected produce is a non-fall, which is really.

In binary classification, a precision score of 100% means that each item in the positive category is related to

the positive item, as determined on the formula [14]:
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Precision = TP/ (TP + FP) 2

Sensitivity is defined as the likelihood of a positive test outcome using the equation [14]:
Sensitivity = TP/ (TP + FN) (3)

The formula for calculating specificity [14] is presented below, which gives the possibility of a negative test
outcome.

Specificity = TN/ (TN + FP) 4)
The harmonic mean of precision and sensitivity is represented by the F1-score. The F1-score of the test data is

calculated using the equation [14].

F1 - score = 2 * (Precision * Sensitivity)/ (Precision + Sensitivity) (5)

Proposed Architecture Process

A recording camera will be set in the house to monitor the elderly. Despite certain privacy worries, it will
provide us with knowledge about our setting in the event of a fall cases. Video having a resolution of 224 x 224
are used to create sequential frames. Figure 2 illustrates the example of the process with the extraction of

essential properties from frames. The output is sent to a sigmoid classifier to determine the category. The

planned network is depicted in Figure 1 as an overview.

Extract . . .

Figure 1. Proposed human fall classification model.

Figure 2. Detect human fall process.

Results

To execute this model, we conducted various tests on the proportion of training and validation datasets in order
to improve accuracy, and we achieved 98.83% accuracy in the UR fall detection dataset. The model obtains

good training and validation accuracy for 80% training, 10% validation, and 10% for testing data in the 20th
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epoch as illustrated in Figure 3. Preprocessing was achieved in two steps: scaling and augmentation. Images
are scaled to 224 x 224 to reduce computational costs. Augmentation is applied to the scaled image, which
modifies images before the training. We used brightness, horizontal flip, saturation, and clip to enhance the

image. This facilitates the model's generalization.

10 1

—— = —_— =

&
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Figure 3. Performance of model for 80% training and 10% validation data.

Our suggested model achieves good accuracy with fewer training epochs. The confusion matrix in Figure 4
explains it. The grey boxes 84 and 86 refer to the true positive and true negative respectively. It means that the
proposed method achieves accurate classification of 170 images out of 172 images. Between all, two non-fall

images are incorrectly labelled as a fall event.

Lol
e — 84 2
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=
(3]
=
=
z
- Z
[=]
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1 0
Fall Non-Fall

Predicted Label

Figure 4. The output of the confusion matrix on the test dataset.

Table 3 shows the comparative classification results of our proposed technique and five other deep learning
methods on the UR Fall Detection Dataset. The data reveal that our method outperforms other methods even in
terms of overall accuracy, precision, and F-score. This means that, when it comes to fall detection, our system

can more accurately detect the probability of a fall while reducing the chance of mistaking other everyday
activities for fall out.
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Table 3: Results between our method and some approaches on the same dataset.

Method Accuracy % Precision % F-Score
Dai et al. [15] 97.33 97.78 97.78
Harrou et al. [16] 96.66 94 96.91
Kwolek and Kepski [17] 90 83.30 90.89
Kasturi et al. [18] 9634 |- | -
Wang et al. [19] 96.91 97.65 97.08
Our method 98.83 97.72 98.85
Conclusions

The research discussed in this article focuses on using machine learning techniques to investigate fall detection
that is a precise and effective system for elderly. We adopted the fall classification of the person or not by

modifying the DenseNet121 algorithm by deleting and adding some layers.

The proposed method is applicable, according to the findings of the experiments. On the UR Fall Detection
Dataset, the method obtains 98.83 % accuracy. This finding demonstrates the importance of the combination of
falling-state and fallen-state properties. The falling-state characteristics aid in detecting abrupt changes in the
human body's form. The fallen-state features can detect the state of a human body lying on the ground and

lessen the likelihood of similar motions, such as bending and being misjudged.
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PLM ENHANCEMENT DEVELOPMENT PORTAL
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ABSTRACT

In Industry, Product Life Cycle Management (PLM) is the process of managing the entire lifecycle from its
conception, through design and manufacture, to service and disposal. PLM integrates people, data, processes
and business systems and provides a product information backbone for companies and their extended enterprise.
During each Implementation the customizations of different PLM objects are done from scratch. It can be
avoided by using other customization as reference and modify accordingly. In this, each code is segregated
based upon few criterion namely, Object type, Module type and Tool. The idea of developing a code portal is
to create a central repository of all the codes that are developed over a period of time. The code maintained in
this repository will be modularized, standardized, factored, tested and documented in order to facilitate quick
search and reference. As a developer, it is often observed that similar codes are rewritten over and over again
for different customers or for different customizations pertaining to same customer. Each time, it requires
putting same degree of effort as the developer starts coding from the scratch. The repository viz. the code portal
would provide a point of reference to start. At the same time it would save on the time spent on developing the
code. Thus various features includes reduced development time, creation of knowledge base repository, reduces
dependency of developer on other members for help, collaboration among team members through discussion

and reusability of code.

Keywords: PLM, Code Portal, Documentation, Modules, Customization
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ABSTRACT

Within the framework of the valorization of the waste of blast furnace, an experimental study was carried out
on concretes made by the crystallized and granulated slag to terminate their physical-mechanical behaviors.
Four types of concrete mixtures were prepared, one ordinary concrete, one slag concrete where gravel was
replaced by crystallized slag, and two other all-slag concrete where gravel and sand were substituted by
crystallized slag and the second by granulated slag sand.

The characterization of these concretes was made from their mechanical properties: compressive strength,
tensile strength and longitudinal Young’s modulus as well as their durability: capillarity, mass water absorption
and shrinkage. The experimental results showed that the concretes with crystallized slag allow to obtain a
significant improvement of their behavior in comparison with the ordinary concretes and prepared by the
granulated slag.

Keywords: Concrete, Slag concrete, Crystallized slag, Granulated slag, Behaviors, mechanical characteristic.
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Ozet

Risk analizi is kazalarinin en aza indirilmesi i¢in is yerlerinde tehlikeleri belirlemek ve gerekli koruyucu
onlemleri almak i¢in 6nemlidir. Bu calismanin amaci is¢i sagligi ve is giivenligi acisindan yonga levha fabrikasi
calisanlarinin, ¢aligma ortamlarinda karsilasabilecekleri tehlike, risk ve bu risklere karsi alinmasi gereken
tedbirleri belirlemektir. Calisma yerleri igerisinde is kazalarina yol acabilecek olan potansiyel tehlike ve riskler
L Tipi Matris (5x5 Matris) yontemi ile olaymn siddeti ve risk olasiliklar1 kullanilarak tespit edilmistir. Is
kazalarina yol agabilecek risk ve tehlikelerin kabul edilemez seviyede oldugu baz: tespitler belirlenmistir. Elde
edilen risk matrisi sonucuna gore, yonga levha fabrikasinda kabul edilemez risk faktorleri olarak, siloda bulunan
korkuluklar1 olmayan yiiksek merdivenler, silo bandi rolelerinin agikta olmasi ve degirmenlerde koruyucu

korkuluklarin bulunmamasi olarak belirlenmistir.

Anahtar Kelimeler: Yonga levha, Risk analizi, Is saghig1 ve giivenligi, L matris

RISK ANALYSIS EXAMPLE IN PARTICLEBOARD FACTORY
Abstract

Risk analysis is important to identify hazards and take necessary protective measures in order to minimize
occupational accidents. The aim of this study is to determine the dangers and risks that the employees of the
particle board factory may encounter in their working environment and the precautions to be taken against these
risks in terms of occupational health and safety. Potential hazards and risks that may cause work accidents in
workplaces were determined using the L Type Matrix (5x5 Matrix) method, using the severity of the event and
the risk probabilities. Some determinations have been made that the risks and hazards that may lead to
occupational accidents are at an unacceptable level. According to the obtained risk matrix result, unacceptable
risk factors in the particle board factory were determined as high stairs without guardrails in the silo, the absence

of protective silo belt rollers and the absence of protective guardrails in the mills.

Keywords: Particleboard, Risk analysis, Occupational health and safety, L matrix
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Giris

Uretim ve hizmet sektorii basta olmak iizere tim sektdrlerde ve hatta giinliik hayatimiz igerisinde insan
faktoriiniin oldugu her yerde is saghigi ve giivenligi kavraminin olmasi kaginilmaz bir gergektir. Biitiin
calisanlar1 dahil olmak iizere bir kurum ya da kurulusun yaptigi ise bagl olarak calisanlarinin saglik ve
giivenligine etki eden faktor ile sartlarin tamamina is sagligi ve giivenligi denilmektedir (Ofluoglu ve Sarikaya,
2013). Is saglhig1 ve is giivenligi terimi higbir yerde ayri olarak degerlendirilmemektedir (Fisek ve Piyal, 1989).
Bunlar bir biitiinti olusturan kavramlardir. Calisma hayatinda is kazasi ve meslek hastaliklarinin olmasi olagan
bir durumdur. Is kazalarmin olmasinin temel sebebi ¢alisma ortamindaki tehlikeli durum, tehlikeli davranis ve
kacinilmaz sebep dedigimiz olagan iistii durumlari ifade eden dogal felaketlerdir. Is kazasmin dnlenmesi %98
miimkiin iken, meslek hastaliklar1 ise %100 6nlenebilmektedir. Bu sebeplerden dolay1 gerceklesen is kazasi ve

meslek hastaliklarindan dolay1 insan hayati kaybolmakta, isgiicii kayb1 artmakta ve liretim miktar1 azalmaktadir.

Is kazalar1 ve meslek hastaliklariin bir kismi1 ¢alisan bir kismi ise isveren kaynakli olabilmektedir. Calisanlarmn
tehlikeli davranislarda bulunmasi ve isverenin ¢alisanlar i¢in gerekli olan alet, arac-gerec, kisisel koruyucu vb.
konularda yiikiimliiliiklerini yerine getirmemesi is kazalarinin temel sebebidir. Ancak is kazalarinin ve meslek
hastaliklarinin sorumlulugu kanuni ve vicdani agidan isverene aittir. Bu nedenle ¢alisma ortamlarinda igverenler
tarafindan is kazas1 ve meslek hastaliginin 6nlenmesine yonelik tedbir agisindan risk analizi yapilmasi gerekir.
Isletmelerin faaliyetleri esnasinda olmast muhtemel risklerin Onceden belirlenmesi, tanimlanmast,
degerlendirilmesi ve bunlarin sonuglarinin en aza indirilmesi ya da tamamen yok edilmesi i¢in alinmasi gereken
onlemlerin belirlenmesine risk analizi denmektedir (URL-1). Bu amagla uygulanan Fine-Kinley, Tehlike ve
Isletebilme (HAZOP), L Tipi Matris, Neden-Sonug, Is Giivenlik, On Tehlike, X Tipi Matris, Hata Agac1, Olay
Agaci, Hata Tiirleri- Etki ve Olursa Ne Olur Analiz Metodu gibi bir¢ok risk analiz yontemi bulunmaktadir
(URL-2). Calismamizda bu metotlardan L tipi matris analiz yontemini kullanilmistir. L tipi matris analiz
yontemi risk analizi tek kisi tarafindan yapilacak ve basit bir sekilde yapila bilinecekse tercih edilir. Tehlikelere
acil onlem alinmas1 gereken durumlarda tehlikenin tiirii ve boyutunun tespitinde kullanilir. Bu yontemde risk
belirlenmesi tehlikenin olasilik ve etki (siddet) miktarina bagli olarak elde edilir. Risk analizi yapilmasi sonucu
is kazalarinin ve meslek hastaliklarinin azalmasi ile giivenli bir ortam saglanarak is¢i agisindan saglik, isveren

acisindan ekonomik bakimindan daha avantajli bir durum olusur (Demir, 2010).

Yonga levha fabrikalar1 bircok bdliimden olustugu icin her boliimde yapilan ise bagli olarak isgilerin
gilivenliginin saglanmasi agisindan ilgili is sahasina ait is¢iler tarafindan kullanilan malzeme, makine ve calisma
ortaminda meydana gelebilecek tehlike-risklerinin belirlenmesi ve buna uygun 6nlemlerin alinmasi gereklidir.
Bu calismada yonga levha fabrikasi ¢alisanlarinin is sagligi ve giivenligi acisindan ortaya cikabilecek risk ve

bu risklere kars1 alinmasi gereken tedbirlerin belirlenmesi amaglanmustir.
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Materyal ve Yontem

Bu ¢alismada, yonga levha fabrikasinda ¢alisan teknik personel ve is¢ilerin ISG kapsaminda giivenli bir sekilde
caligabilecekleri saglik ve giivenligi ile ilgili karsilagsmasi olasi tehlikeler belirlenmistir. Calismada L Tipi

Matris (5x5) metodu kullanilmastir.
L tipi matris (5x5) metodu

Kullanilmasinin basit olmasi sebebiyle L Tipi Matris (5x5) Metodu genelde en ¢ok tercih edilen risk analiz
metodudur. ki ya da daha fazla degisken arasindaki iliskinin belirlenmesinde degerlendirme metodu olarak
kullanilir (Anonim, 2000, Ozkilig, 2005). Sebep-sonug iliskisinin ortaya konulmasinda kullanilir. Bu metotla
herhangi bir olaymn vuku bulma olasilig1 veya bunun ger¢eklesmesi durumunda ortaya ¢ikabilecek sonucun ne
olacagi hakkinda degerlendirme ve 6l¢lim degerlerini igerir. Risk degeri “olasilik x etki derecesinin ¢arpimina

esittir (Eker, 2013).

Is kazalarinin meydana gelme olasilik skalasmin L Tipi Matris (5x5) Metodunda ki agiklamas1 (Tablo 1) ile

risk belirleme formiilii (1 ) agagida verilmistir.
Risk = Olasilik x Etki (Siddet) (1)

Is kazalarimn ihtimal (olasilik) skalas1 Tablo 1° de, is kazalarmin etki/zarar-sonug agiklamasi Tablo 2’ de, is

kazalarinin risk matrisi Tablo 3’ de ve Onlem sirasina gore alinacak karar ve yapilacak eylemler ise Tablo 4 ‘de

verilmistir
Tablo 1. s kazalarinin ihtimal (olasilik) skalas1 (Turgut, 2014)
Deger Acgiklama Kategori
1. Cok duisiik Hemen hemen hig Olusmasi beklenmiyor
2. Diistik Dustik Birkag yilda bir
3. Orta Orta Yilda bir veya iki kez
4. Yiiksek Yiiksek Ayda bir
5. Cok yiiksek Cok yiiksek Haftada bir/her giin

(Ihtimal: Zarar — hasar durumunun zamana bagli olarak gergeklesme olasiligin ifade etmektedir.)

Tablo 2. Is kazalarinin etki/ zarar-sonug tablosu (Turgut, 2014)

Deger Agiklama Kategori
1.Cok diisiik Dikkate alinmali Is kayb1 olmayan, ilk yardim gerektirmeyen
2.Diisiik Onemli Ik yardim gerektirebilecek durumlar, ayakta tedavi
3.0rta Ciddi Tedavi gerektiren yaralanmalar, yatarak tedavi, kisa siireli is géremezlik
4 Yiiksek Cok ciddi Ciddi yaralanma, uzuv kaybi, meslek hastaligi, siirekli is géremezlik
5.Cok yiiksek Katlanilamaz Oliim
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Deger Aciklama Kategori

1.Cok diisiik kate alinmali Is kayb1 olmayan, ilk yardim gerektirmeyen

2.Diisiik Onemli [k yardim gerektirebilecek durumlar, ayakta tedavi

3.0rta Ciddi Tedavi gerektiren yaralanmalar, yatarak tedavi, kisa siireli i géremezlik

4.Yiksek Cok ciddi Ciddi yaralanma, uzuv kaybi, meslek hastaligi, siirekli is géremezlik

5.Cok yiiksek Katlanilamaz Oliim

(Deger, var olan tehlikenin gerceklesmesi ile insan, is alan1 ve gevre iizerinde meydana getirecegi zarar ya da hasarin

siddetini gostermektedir)

Tablo 3. Is kazalarinin risk matrisi (Atay, 2014).

ETKI (SIDDET)
OLASILIK 1 (¢ok hafif) 2 (hafif) 3 (orta) 4 (ciddi) 5 (¢ok ciddi)
1 (¢ok diisiik) 1 Onemsiz Riskler 2 Dustik 3 Dustik 4 Dustik 5 Orta
2 (diigiik) 2 Disiik 4 Diisiik 6 Orta 8 Orta 10 Yiiksek
3 (orta) 3 Disiik 6 Orta 9 Orta 12 Yiiksek 15 Yiiksek
4 (yiiksek) 4 Diisiik 8 Orta 12 Yiiksek
5 (¢ok yiiksek) 5 Orta 10 Yiiksek 15 Yiiksek
Tablo 4. Onlem sirasia gore aliacak karar ve yapilacak eylemler (Atay, 2014).
Onlem . <.
Sirast Risk Degeri Karar Eylem
5 1<R<4 Kabul edilebilir risk Acil tedbir gerektirmeyebilir.
4 5<R<9 Dikkate deger risk Bu risklere kontrol tedbirleri gelistirilmeli ve planlama
yapilmali
Bu riskl imkiin oldugu k k miidahal
3 10<R<15 Kayda deger énemli risk u risklere miimkiin oldugu kadar ¢abuk miidahale
edilmeli
2 16<R<25 Kabul edilemez risk Bu risklerle ilgili hemen calisma yapilmali
1 25<R Katlanilamaz risk Yapilan is durdurulmali ve acil 6nlem alinmali
Bulgular

Yonga levha fabrikasinda calisanlarin maruz kalabilecegi is kazalarina neden olacak tehlike potansiyeli ve
riskler belirlenmistir. Bu verilerin elde edilmesi L Tipi Matris (5x5 Matris) Yontemi ile yapilmistir. Farkli

renkler ile de mevcut risk ile iligkili etki/zarar potansiyeli gosterilmistir.
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Tablo 5. Fabrika boliimlerindeki tehlike, risk, olasilik- siddet miktarlar:

AZALTICI VE
TEHLIKE TEHLIKE TEHLIKENIN ADI VE| SIDDET SIDDET RISK ONLEYICI
ALANI TANIMI RiSKI OLASILIGI RiSKI (SONUC) FALIYETLER
Beton Silo Alt1 |Silo bandi roleleri Personelin uzuv 4 4 Bant altina korkuluk
Uzun Bant acikta olmasi kaptirma riski tesis edilmesi
Beton silo alt1 Silo bandinin
. miknatish Personelin uzuv Izgara korkuluklu
uzun banttaki . o 4 2
yerinde agikta kaptirma riski muhafaza yapilmasi
miknatis <
doner aksam
Arabali band1 Acikta déner
besleyen, ¢ Uzuv kaptirma riski 4 3 12 Korkuluk yapilmasi
aksam
uzun bant
Bunker alt1 .
degirmen Kablolar iizerine Kablo kanalinin 1sla
& Agikta kablo basilmasi ve 4 3 12 ana’in
besleme elektrige carpilma riski edilmesi
helozyonu ge garp
Merdlv%n S Merdiven korkulugu ve
.. korkulugu Personelin diizme ve g
Degirmen L 4 4 platform korkulugu
ve platform yaralanma riski apilmast
korkulugu yok yap
. . Yiiksekte calisma var
Yas yonga silosu Elektrik korkuluk ve Motora ulagimin kolay
bosaltma motorlarina - 4 3 12
N platform olmadigindan olmasi
helezyonu miidahale zor. N S
diisme riski
Yangindan Yan ylizeylerinde | Personelin asagiya Yan korkuluklarin
korunma biiyiik agiklik diisme riski 5 3 5 aralarina payanda atilmasi
silosu iistii yukag ¥ pay
CL silosu st Merdlveq yatgy Merdiven ya’Fay
cemberleri eksik, . o ¢emberlerinin
platformu . Personelin diigme riski 4 5 o
L Merdiven sonu ¢ogaltilmasi ve korkuluk
merdiveni .
korkuluk eksik yapilmasi
CListtmalt | Platformkenan | o o0 (o diisme risk 3 4 12 Korkuluk tamamlanacak
helezon korkuluk eksik
Blendirin Zemin
bulundugu platformunda |Malzeme diistirme riski 2 2 Tekmeligin yapilmasi
platform tekmelik eksik
SL kisa bant
Form istasyonu | motoru zincir . i Kisa bant motoruna
e . Personelin diisme riski 4 3 12 ulasmak
SL alt kisa bant | degisimi i¢in icin platform vapilmast
platform yok “np yap
Kalinlik 6lgen ve
patlak ayirici
bolgesi Kalinlik 6lgerlerin| Personelin yaralanma 3 3 Gegis yolunun sol
baslangici bant [altina gecilme riski riski tarafinin ¢itle kapatilmasi
altindan gegis
yolu son kenari
< Merd Iy en Merdiven korkulugu
Bor yag tankina | korkulugunun L o .
L . Personelin diisme riski 3 2 eksik ve
¢tkma merdiveni| ¢emberlerinin .
. ¢emberlerinin artirilmast
eksik olmasi

Tablo 5 incelendiginde olasilik ve siddete bagl olarak elde edilen sonu¢ miktar1 belirlenmis ve Tablo 3’ de
verilen is kazalarinin risk matrisine gore sonuclandirilmistir. Her bir aralik farkli renklerle ifade edilmistir.
Tabloda dort farkli aralik ve renkte sonuglar elde edilmistir. Yesil renk ile ifade edilen zemin platformunda

tekmelik eksik olmasi ile malzeme diigiirme riskinin oldugu calisma alani risk agisindan acil tedbir
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gerektirmeyen kabul edilebilir risk grubundadir.

Mavi renk ile gosterilen beton silo alt1 uzun banttaki boliimde miknatis silo bandinin miknatish yerinde agikta
doner aksamin oldugu ve ¢alisan kisilerin uzuv kaybina ugrayabilecegi, kalinlik 6lgen ve patlak ayirici bolgesi
baslangici bant altindan gecis yolu son kenar1 boliimiinde, kalinlik 6lgerlerin altina geg¢ilme riski nedeniyle
yaralanma riskinin oldugu ve bor yag tankina ¢ikma merdiveninin oldugu kisimda merdiven korkulugunun
cemberlerinin eksik olmasi nedeni ile ¢alisanlarin diisme riskinin oldugu belirlenmistir. Bunlar dikkate deger

risk gruba girmektedir. Bu sebeple bu risklere kontrol tedbirleri gelistirilmeli ve planlama yapilmalidir.

Turuncu renklerle gosterilen arabali bandi besleyen, uzun bantta, agikta doner aksam nedeni ile uzuv kaptirma
riski, bunker alt1 degirmen besleme helozyonu bdliimiinde, agikta kablo olmasi ¢alisanlarin kablolar iizerine
basmasi ve elektrige carpilma riskinin oldugu, Yas yonga silosu bosaltma helezyonu kisminda elektrik
motorlarina miidahalenin zorlugu sebebiyle yiiksekte ¢alisma oldugu i¢in korkuluk ve platform olmadigindan
diisme riskinin bulundugu belirlenmistir. Ayrica yangindan korunma silosu iistiinde yan yiizeylerinde biiyiik
aciklik olmasindan dolay1 calisanlarin diisme riskinin belirlendigi, CL 1sitmali helezon kisminda Platform
kenarinda yine korkulugun eksik olmasi yiiziinden diisme riskinin oldugu, form istasyonu SL alt kisa bant
boliimiinde SL kisa bant motoru zincir degisimi i¢in platformunun olmamasi yiiziinden kisilerin diisme riskinin
oldugu tespit edilmistir. Bu tespitler dikkate deger risk grubunda olup bunlarla ilgili olarak bu risklere kontrol

tedbirleri gelistirilmeli ve planlamalar1 yapilmalidir.

Kirmizi renk ile gosterilen beton silo alti uzun bant kisminda silo bandi roleleri agikta olmasindan dolay1
personelin uzuv kaptirma riski, degirmen bdliimiinde merdiven korkulugu ve platform korkulugunun olmamasi
nedeni ile ¢alisanlarin diisme ve yaralanma riskinin oldugu, CL silosu {ist platformu merdivenin oldugu
boliimde, merdiven yatay g¢emberlerinin eksik, merdiven sonu korkuluklarin yine olmamasi yliziinden
calisanlarin diigme riskinin oldugu belirlenmistir. Kirmizi renkli grup kabul edilemez risk grubunda yer aldig:
icin bu risklerle ilgili hemen ¢aligma yapilmalidir. Fabrikadaki incelemede hicbir boliimde yapilan isin
durdurulmasint ve acil Onlem alinmasint gerektiren katlanilamaz risk grubuna giren bir bolim

bulunmamaktadir.

Yapilan incelemede elde verilen gore yonga levha fabrikasinda: ¢alisanlara egitim ve bilgilendirme yapilmali,
bant altina korkuluk tesis edilmesi, 1zgara korkuluklu muhafaza yapilmasi, korkuluk yapilmasi, kablo kanalinin
1sla edilmesi merdiven korkulugu ve platform korkulugu yapilmasi, motora ulagimin kolay olmasi, yan
korkuluklarin aralarina payanda atilmasi, merdiven yatay ¢cemberlerinin ¢ogaltilmasi, tekmeligin yapilmasi,
kisa bant motoruna ulasmak icin platform yapilmasi, ge¢is yolunun sol tarafinin ¢itle kapatilmasi ile 6nleyici

tedbirler aliabilir.

Sonug¢
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6331 Sayil Is Saghg ve Giivenligi Kanununda belirtildigi gibi ¢alisma yerleri ¢alisma ortamina uygun sekilde
dizayn edilmelidir. Is kazalarina neden olabilecek tehlikeler L Tipi Matris yontemi kullanilarak irdelenmis ve

buna bagli olarak da alinmasi gerekli olan 6nleyici tedbirler tespit edilmistir.

Yonga levha fabrikasinda 13 boliim incelenmis ve elde edilen bulgulara gore “Kabul edilebilir risk “grubunda
1 boliim, “Dikkate deger risk “tasiyan 3 boliim, “Kayda deger 6nemli risk tastyan” 6 boliim, “Kabul edilemez

risk” grubunda 3 boliimde belirlenmis olan risklerle ilgili calisma yapilarak risk oranlari diistiriilmelidir yada

b

mimkiin ise tamamen yok edilmelidir. Fabrikada “Katlanilamaz” risk grubunda bulunan hicbir bdliime

rahatlanmamustir. Tespit edilen eksikliklerin yapilmasi ve uygulanmasi ile yonga levha fabrikasindaki ¢alisma

ortaminin ¢aliganlar agisindan saglikli ve daha gilivenli bir is yeri haline gelecegi ongoriilmektedir.
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MOBILYA URETIMINDE KULLANILAN TiCARi MDF LEVHALARIN YUZEY
PURUZLULUKLERININ ARASTIRILMASI

Ferhat OZDEMIR"
Kahramanmaras Siitcii Imam Universitesi, Orman Fakiiltesi, Orman Endiistri Miihendisligi Béliimii, Kahramanmaras, Tiirkiye

Hasan SERIN
Kahramanmaras Siitcii Imam Universitesi, Orman Fakiiltesi, Orman Endiistri Miihendisligi Béliimii, Kahramanmaras, Tiirkiye

Ozet

Bu ¢alismanin amaci mobilya iiretiminde ¢cok fazla miktarda kullanilan orta yogunluklu lif levhalarin (MDF)
ylizey puriizliligi 6zelliklerinin belirlenmesidir. Piyasada ticari olarak satilan farkli dort firmanin trettigi
18mm kalinligindaki MDF levhalar kullanilmistir. Levhalarin ylizey piirtizliiliikleri 6l¢iilmiis, daha sonra 185
°C de 20 dakika 1s1l islem uygulanmis ve tekrar yiizey piiriizliiliikleri 6l¢iilmiistiir. Bu firmalara ait levhalardan
elde edilen test numunelerin yiizey piiriizliiliigii testleri ISO 4287’ ye gore Sl¢iilmiistiir. Ol¢iimler Marsurf
M300 cihazi ile igne taramal1 yontem yoluyla ger¢eklestirilmistir. Numunelerin yiizey piiriiziiliiliigii kalitesini
belirlemek i¢in ortalama piiriizliiliikk (Ra), on nokta piiriizliilik ortalama degeri (Rz) ve en biiylik piiriizliiliik
degeri (Rmax) parametreleri Olc¢lilmiistiir. Elde edilen verilere gore tiim firmalara ait sonuglar arasinda
farkliliklar tespit edilmistir. Sonugta C kodlu firma tarafindan iiretilen MDF levhalarin yiizey piirtizliiliik

degerlerinin diger firmalara kiyasla daha iyi yiizey kalitesine sahip oldugu belirlenmistir.

Anahtar kelimeler: MDF levha, Yiizey piiriizliiliigii, Mobilya, Isil islem

INVESTIGATION OF THE SURFACE ROUGHNESS OF COMMERCIAL MDF BOARDS USED IN
FURNITURE MANUFACTURING

Abstract

The aim of this study is to determine the surface roughness properties of medium density fiberboards (MDF),
which are used in large amounts in furniture production. 18mm thick MDF boards produced by four different
companies sold commercially in the market were used. The surface roughness of the boards was measured, then
heat treatment was applied at 185 oC for 20 minutes and the surface roughness was measured again. The surface
roughness tests of the test samples obtained from the boards of these companies were measured according to
ISO 4287. Measurements were made with the Marsurf M300 device using the needle scanning method. Average
roughness (Ra), ten-point roughness average value (Rz) and maximum roughness value (Rmax) parameters
were measured to determine the surface roughness quality of the samples. According to the data obtained,
differences were determined between the results of all companies. As a result, it was determined that the surface
roughness values of the MDF boards produced by the C-coded company had better surface quality compared
to other companies.
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Keywords: MDF board, Surface roughness, Furniture, Heat treatment
Giris

MDF levhalar mobilya liretiminde, kap1 ve dogramacilik gibi bir¢ok alanda bol miktarda kullanilmaktadir
(Nicewicz ve Matejak, 2000, Proszyk 1999). Dis mekanda kullannmindan ziyade genellikle i¢ mekanlarda
kullanilmaktadir. Ozellikle dolap vb. bircok mobilya iiretiminin temel hammaddesidir. MDF levhalarin
ozellikleri lizerine agag tiirii, lif uzunlugu, kullanilan recinenin tiirii ve miktari, varsa katki maddeleri ve
miktarlari, lif kurulugu ve levha pres sicakligy, siiresi ve miktart gibi bir¢ok faktor etki etmektedir. Bu nedenle
hammadde olarak uygun aga¢ se¢imi dnemlidir (Akbulut ve digerleri 2000, Kog¢ 2002). MDF levha iiretiminde
yaprakli ve igne yaprakli aga¢larin diisiik kalitedeki kisimlar1 ve fabrikalarda atik olarak kalan kisimlarin
kullanilmas1 bir avantaj olarak kabul edilmektedir. I¢ mekandan ziyade dis mekanda kullanilma &zelliginin

gelistirilmesi ile ilgili baz1 ¢aligmalar yapilmaktadir.

Ozellikle dis mekanlarda MDF ve yonga levha gibi ahsap esasli kompozit malzemelerin kullanim alanlarinin
artirilmasina yonelik olarak 1s1l islem veya ylizey islemleri uygulanmast miimkiindiir. Ahsap esasli levhalarda
1s1l iglem uygulamasi rutubet alma-verme 6zeligini azaltmak, mikro organizmalara kars1 korumak ve denge

rutubet miktarini azaltmak i¢in uygulanir (Yildiz, 2002).

Isil islem sayesinde ahsap esasli levhalarin yiizeyi estetik agidan gelistirilebilir ve bu ekonomik bir sekilde
tiikketiciye yansitilabilir. Yiizeyin kaplanmasi, ylizeyin boyanmasi ve vernik i¢in ylizey piiriizliliigii biiyiik 6nem
arz eder. Yiizey piirtizliiliiglinii etkileyen en 6nemli faktérler hammadde 6zellikleri ve tiretim sartlari ile sonraki
islemlerdir. Kullanilan lifin boyutu ve seklinin yani sira kullanilan regine tiirii, pres sartlar1 ve uygulanan
zimparalama islemi ile ilgili olarak bir¢ok degisken s6z konusudur. Uretilen MDF levhalarin yiizeyleri birgok
malzeme ile kaplanabilir. Bunlarin arasinda en ¢ok tercih edilen ise melamin emdirilmis kagit, vinil, boya ve
verniktir. Levhalarin yiizeyleri kaplanirken ytlizeydeki piiriizliiliik derecesi yapisma esnasinda malzeme kalitesi
tizerine etki edecektir (Hiziroglu 1996). Levha yogunlugu da yiizey piirtizliliigii ve islenmesi i¢in 6nemli bir
faktordiir. Levha yogunlugu arttik¢a liflerin daha fazla sikistirilmis olmasi nedeniyle hem islenmesi hem
boyanmasi1 hem de yiizeyinin kaplanmasi esnasinda yapisma 6zelliklerini olumlu etkileyecektir. Ozellikle
yogunlugu biraz yiiksek MDF levhalar yatak odasi ve mutfak kapisi gibi tasiyict 6zellik gostermesi gereken

malzeme tiretiminde kullanilmaktadir (Wang ve ark., 2001).

Yiizeyi kaplanacak malzemelerin yilizey kaplamasindan sonra yiizey kalitesinin iyi olmasi i¢in yiizeyinin
diizgiin ve saglam olmasi gerekmektedir. Bu nedenle yapilan ¢calismada piyasada satilan ticari firmalarin iirettigi

levhalarin ylizey piiriizliliigii ve 1s1l islem sonrasi yiizey piirtizliilliiglindeki degisimleri arastirilacaktir.
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Materyal ve Yontem
Materyal

Piyasa ticari olarak satilan, yogunluklar1 0,75-0,80 g/cm?®arasinda olan dért farkli firmaya ait MDF levhalardan

100x100x180 mm ebatlarinda test numuneleri elde edilmistir.
Metot

MDF levhalara 200 °C de 20 dakika siire ile Niive oven KD 400 markali kurutma firinin kullanilarak 1s1l islem
uygulanmigtir. 20+2 °C sicaklik ve 65+5% bagil nemde rutubet derecesi %12 ulagilincaya kadar test numuneleri
klimatize edilmistir. Yiizey piurtizlilik olgtimleri X ile yapilmistir. Testler yiizey piriizliligi O6l¢iim
standardina bagl kalmarak yapilmistir (ISO 4287, 1997). Olgiimlerde Ra (profil girinti-cikintilar1 ortalama
purtizliilik degeri), Rz (on nokta piiriizliiliigii ortalama degeri), Rmax (en biiyiik piiriizliiliikk degeri) ve Rq
(aritmetik ortalamanin karekokii) parametreleri dl¢iilmiistiir. Her bir ticari firmaya ait MDF levha i¢in 6 adet

test numunesi hazirlanmis ve her bir numune iizerinde ise 4 adet 6l¢tim gergeklestirilmistir (Sekil 1).

; Bl R
Sekil 1. Marsurf M300 yiizey piiriizliiliik cihazi
Bulgular ve Tartisma

Piyasadan temin edilen ticari firmalara ait MDF levha test numunelerinden elde edilen yiizey piiriizliilik 6l¢iim

degerleri Tablo 1’ de verilmistir.

Tablo.1. Firmalara ait MDF levhalarin yiizey piiriizliiligii 6l¢iim degerleri

Firma Rmax (pm) Ra (um) Rz (um) Rq (um)
A 20,16 (3,24) 2,94 (0,05) 15,09 (1,07) 3,66 (0,09)
B 21,51 (1,80) 2,54 (0,54) 15,03 (1,74) 3,27 (0,64)
C 16,06 (0,94) 2,14 (0,34) 11,72 (1,03) 2,71 (0,33)
D 18,48 (1,55) 2,45 (0,41) 13,11 (1,84) 3,09 (0,46)

* Parantez igerisindeki degerler standart sapma, degerleridir
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Tablo 1’ de firmalara ait ylizey piirtizliilliigii Rmax, Ra, Rz ve Rq degerleri belirlenmistir. Tablo incelendiginde
A kodlu firma MDF levhasinin Rmax, Ra, Rz ve Rq degerlerinin sirasiyla 20.16, 2.94, 15.09 ve 3.66 pm oldugu
belirlenmistir. B kodlu firma MDF levhasinin ise Ra degerinin (21,51 um) yiiksek oldugu diger degerlerin ise
diisiik oldugu gortilmektedir. D kodlu firma MDF degerleri ise A ve B firmasinin degerlerine yakin olmakla
birlikte tiim parametre degerlerinde yine de her iki firmaya gore daha diisiik veriler elde edilmistir. Firmalar
icerisinde en iyi degerler C kodlu firmaya ait levhalar da tespit edilmistir. C kodlu firma Rmax, Ra, Rz ve Rq
Olctim degerleri sirasiyla 15.5, 11.74, 10.72 ve 2,34 um olarak belirlenmistir. Tiin firmalar icerisinde en diisiik

ylizey parametre degerlerine sahiptir. Yiizey piirtizliliigl 6l¢iim degerlerine ait grafik Sekil 2” de verilmistir.

30
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Yiizey Piiriizliiliigii Parametreleri

OA EB MC BD

Sekil 2. Farkli firmalara ait MDF levhalarin ylizey piiriizliliigii 6lctim degerleri grafigi

Dort farkl firmaya ait 1s1l islem uygulanmig MDF levha test numunelerinin ylizey piirtizliilligi 6l¢iim degerleri

Tablo 2’ de verilmistir.

Tablo 2. Firmalara ait 1s1l iglem yapilmig MDF levhalarin yiizey piiriizliligii 6l¢iim degerleri

Firma Rmax (um) Ra (um) Rz (pum) Rq (um)
A 19,76 (3,12) 2,23 (0,57) 13,87 (3,06) 2,98 (0,69)
B 19,03 (2,66) 2,58 (0,66) 14,08 (2,66) 3,34 (0,71)
I 15,51 (0,71) 1,74 (0,10) 10,72 (0,76) 2,34 (0,15)
D 18,31 (1,96) 2,21 (0,35) 12,37 (1,33) 2,84 (0,33)

* Parantez igerisindeki degerler standart sapma, degerleridir

Tablo incelendiginde A kodlu firmanin test numuneleri yiizey piiriizliiliigii 6l¢tim degerlerinin B kodlu firmaya
yakin oldugunu ancak sadece Rmax degerinin yiiksek oldugu belirlenmistir. B kodlu firmanin MDF
numunelerinin Rmax, Ra, Rz ve Rq degerleri sirastyla 19.03, 2.58, 14.08 ve 3,34 um’ tir. En diisiik veriler ise
yine C kodlu firmaya ait numunelerde tespit edilmistir. Rmax, Ra, Rz ve Rq degerleri sirasiyla 15.51, 1.74,
10.72 ve 2.34 um olarak belirlenmistir. Isil islem uygulamas: ile tiim levhalarin ylizey parametre degerlerinde
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olumlu etki yaptig1 ancak en az etkiyi ise B kodlu levhada yaptig1 tespit edilmistir. Isil islem uygulanmis

firmalara ait test numunelerinin 6l¢lim parametre degerlerinin grafigi Sekil 3” verilmistir.

Isil islem Gérmiis Numuneler

" BN &
£ | BN
i =:=:l\“” = A NS
£ o % = BN | =
fol ER 1

=N E =N
| § = =N
i | E al
Rt Ra Rz Rq

Yizey Piiriizlulugii Parametreleri

WA BB BC BD

Sekil 3. Isil islem uygulanmis test numuneleri yiizey piiriizliliik 6l¢iim degerleri

Ahsap ve ahsap esasli levhalarda 1s1l iglemin etkisinin arastirildig: ve yiizey pirtizliiliigi ile ilgili birgok ¢alisma
bulunmaktadir. Ayrilmis ve Winandy (2009) MDF levhalar farkli siire ve sicakliklarda 1s1l islem uygulamislar
ve yiizey piiriizliiliigiiniin bu islemden olumlu etkilendigini sonucuna ulasmislardir. Bu sonuglarin Ozdemir ve
Yildirim (2017), Aydin ve ark., (2002), Unsal ve ark, (2011) ile Korkut ve ark., (2008) yapmuis oldugu ¢alismalar
ile uyumlu oldugu belirlenmistir. Ahsap esasli levhalara uygulanan 1s1l iglem malzemenin mekanik, fiziksel
Ozelliklerinin yanm sira kimyasal yapisinda ve ylizey kalitesi iizerinde de etkili olmaktadir. Isil islem yapilan
malzemelerin yiizeylerinde uygulanan 1s1 etkisi ile plastiklesme olusmakta ve yiizey daha diizgiin hale
gelmektedir. Ayrica yiizeyde 1sinin pres ile uygulanmasit durumunda yogunlukta bir atis da goriilmektedir.
Yiizey piirtizliliigi iyilestirilmesi i¢in yapilan zzimparalama ve planya islemindeki kayip orani da yine yiizey
plriizliligi ile ilgilidir. Yiizey yapilacak yapistirma islemlerinde yiizeyin miimkiin oldugu kadar piiriizsiiz

olmasi istenmektedir.
Sonuglar
Farkl1 firmalara ait MDF levha test numunelerinden elde edilen bulgulara gore:

1. C kodlu firmanin iirettigi MDF levha diger MDF levhalara kiyasla daha iyi ylizey 6zelliklerine sahiptir.
2. Isil islem yapilmasi ile tiim firmalara ait MDF levhalarin yiizey 6zellikleri iyilesmistir.
3. Isil islem ile levhalarin yiizey kalitesinde iyilesme etkisinin firmalara gore farklilik arz ettigi belirlenmistir.

4. Isil islem uygulamasi ile en iyi sonug yine C kodlu firmaya ait levhalarda tespit edilmistir.
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MONITORING AND ASSESSMENT OF WATER QUALITY IN THE GUENITRA DAM,
ALGERIA USING PHYSICOCHEMICAL PARAMERTS AND POLLUTION ORGANIC
INDEX
Dounia KEDDARI

Territory Planning Research Center, Constantine, Algeria.
Laboratory of Biology and Environment, University of Constantine 1, Constantine, Algeria.

Farah BOUTOUATOU
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ABSTRACT

Surface water is subject to strong anthropogenic pressures caused by the development and extension of
agricultural, industrial and domestic activities. Pollution is a serious problem for the environment due to
discharges dumped into rivers and excessive use of agricultural fertilizers. The objective of this study is to
assess the quality and state of organic pollution in surface water in Guenitra dam, Algeria, based on the organic
pollution index (IPO) for 10 years (2010 to 2020) by monitoring 10 parameters. The results obtained show
highly significant increases were observed at the output (p<0.001) for pH and dissolved oxygen; very
significant (p <0.01) for nitrites, COD and BODS; significant (p <0.05) for dry residues and organic matter.
The nitrates, phosphates and ammonium showed no significant differences (p > 0.05). The OPI highlighted
waters with low-to-moderate pollution, essentially due to high levels of nitrites. The COD/BOD5 ratio
highlighted a wastewater sometimes difficultly biodegradable (ratio > 3). In conclusion, often throughout all
the study period, the waters indicate bad quality and non-negligible risks to human health according to the
Algerian standards recommended by the National Agency for Hydric Resources (ANRH); it is thus strongly
advocated that these waters must undergo appropriate treatment to improve its physicochemical quality.

Keywords: Water quality, Monitoring, Organic Pollution Index (OPI), Guenitra dam, East Algeria.
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RESIDENTIAL AREAS IN NASHIK CITY OF INDIA
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ABSTRACT

Diwali is a festival of lights and one of the major festivals celebrated in India. People enjoy this festival with
verity of activities and blasting of fire crackers. The present work has been carried out to study noise level
during Diwali Festival at selected residential areas of Nashik City in the month of November 2021. This study
tried to understand the noise level differences between non-Diwali session and Diwali Session. Shanti Nagar,
Vidya Nagar and Sai Nagar residential areas in Nashik City have selected for monitoring the noise level during
Diwali Festival. Noise has measured in equivalent sound level (Leq) in decibel (dB) unit with the help of Sound
Level Meter SL-100 Leutron during 2nd November 2021 to 5th November 2021. Everyday total 180 reading
were taken from 7 PM to 10 PM at one minute interval at every selected residential area. This study stated that
noise level during Diwali Festival 2021 at all three residential places were higher compared to non-Diwali
session. Calculated noise limits have also compared with limits prescribed by the Central Pollution Control
Board (CPCB). Noise pollution due to firecrackers during Diwali has been identified as one of the major sources

of noise pollution in the city.

Key Words: Noise Pollution, Diwali Festival 2021, Residential Areas, Nashik etc.
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SIXSIGMA APPROACH TO ACHIEV THE STATISTICAL QUALITY ASSURANCE
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ABSTRACT

Today software is experiencing the renaissance and six sigma plays crucial role.The blooms of size
250*320sgmm size which are being produced at steel melt shop are kept at bloom storage yard. Accordingly
these blooms are charged into the furnaces and rolled into the billets of size 125*125sgmm. The bloom is
converted into billets when drawn through seven stands of variable speeds. Later the billet is passed through
the shear to get cut into three pieces for passing to the Wire Rod Mill (WRM) feeding. The material passing
from stand-1 is continuous and passes through the stand-7 where it gets the cross section of 125*125sgmm.
Whenever a problem arises due power failure or any other malfunctioning; the material struck up and is twisted
in between the stands which is known as COBBLE. Removing the cobble takes minimum three to four hours

which hampers the production and is a direct loss to the company.

Thus the problem needs to be looked into and the solution aroused in the form of Six Sigma tools. Six Sigma is
widely recognized as a business that employs statistical and non-statistical tools and techniques, change
management tools, project management skills, team work skills and a powerful roadmap (DMAIC) to maximize
an organization’s return on investment (ROI) through the elimination of defects in processes. DMAIC
methodology provides with a data-driven methodology for achieving sustained process improvements by
reducing defects. This methodology is used to identify inadequacies in the existing process and to make lasting
and controllable changes to products and processes that improve product quality, customer satisfaction and the

company’s profitability.

Thus, with the help of proper tools and techniques of this procedure the problem had been handled. Sufficient
data was collected and the various factors that affect the process and lead to failure were analyzed. The Six
Sigma roadmap enabled to identify the potential causes of the failure and provided effective methods to
eliminate them or minimize them. The project is all about the way the problem was tackled and the process was
improved.
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ARTIFICIAL VISION - MADE POSSIBLE BY MICRO MEDICAL ELECTRONICS
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Sr . Assist. Prof. Dr. G. Lalitha KUMARI
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Department of Computer Science and Engineering, PVP Siddhartha Institute of Institute of Technology, Vijayawada, India

Assist. Prof. Dr. Mr. N. Ramesh BABU
RGKUT, Srikakulam, Andhra Pradesh, INDIA

ABSTRACT

Blindness is more feared by the public than any other ailment. Artificial vision for the blind was once the stuff
of science fiction. But now, a limited form of artificial vision is a reality .Now we are at the beginning of the
end of blindness with this type of technology. In an effort to illuminate the perpetually dark world of the blind,
researchers are turning to technology. They are investigating several electronic-based strategies designed to
bypass various defects or missing links along the brain’s image processing pathway and provide some form of

artificial sight.

Linking electronics and biotechnology, the scientists has made the commitment to the development of
technology that will provide or restore vision for the visually impaired around the world. Our paper describes
the development of artificial vision system, which cures blindness to some extent. Our paper explains the
process involved in it and explains the concepts of artificial silicon retina, cortical implants etc. The roadblocks
that are created are also elucidated clearly. Finally the advancements made in this system and scope of this in

the future is also presented clearly.

Key words: silicon retina, cortical implants, road blocks, retina.
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SENSOR TECHNOLOGY IN FOOD INDUSTRY

GOPIKA A.
RMK Engineering College, Kavaraipettai, Tiruvallur District. Tamil Nadu, India

Dr. A. VIJAYALAKSHMI
RMK Engineering College, Kavaraipettai, Tiruvallur District. Tamil Nadu, India

Dr. G. Nixon Samuel VIJAYAKUMAR
RMK Engineering College, Kavaraipettai, Tiruvallur District. Tamil Nadu, India

ABSTRACT

In the modern technology sensors play a key role in all the industries to enhance the quality of the products. In
food industry, chemical or bio sensors are used throughout the manufacturing process for the detection and
identification of contaminants such as heavy metals, residual agrochemicals, toxic metabolites, food borne
pathogen, food adulterants etc. The food quality and food safety can be identified by using sensors. In addition
to that, it plays a vital role in food package (i.e) smart package/intelligent package also. This smart package
includes many components such as Time Temperature Indicators (TTIs), Radio Frequency ldentification
(RFID) systems, ripeness indicators. RFID tag with variety of sensors used to identify the freshness of meat,
packaged milk etc. In future software play a crucial role in sensors by analyzing process data, detecting events
that need intervention, optimizing their processes and gathering insights about the factory processes. This paper
gives an overview of various types of sensors used in food industry and food packaging and scope of future in
the field.

Keywords: sensor; food processing; intelligent package; RFID; software
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EXPERIMENTAL AND EFFICIENT USAGE OF DATA MINING PRIMITIVES
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ABSTRACT

In today’s world of computing software is experiencing the renaissance. In this software renaissance World
computerized record keeping system plays a crucial role. In traditional systems sometimes there is a chance to
acquire irrelevant data, which leads to the concept called Data Mining where all the users can get the necessary,
useful and relevant data. This paper mainly encompasses what defines data mining tasks various types of
knowledge to be mined, how the data is relevant to the task, how data can be mined and other concept hierarchies

which can conclude as overview of Data Mining primitives .
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EFFICIENT MONITORING OF THE PROJECTS THROUGH THE PERT AND MILESTONES
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ABSTRACT

This paper concentrates on monitoring projects through the PERT and MILESTONES using soft computing
techniques. Complex, multilayered and distributed projects require a series of activities, some of which must
be preferred sequentially and others parallely. This collection of series and parallel tasks can be modeled as a
network. PERT is statistical technique applied to such a networks. In this paper we attempted to simulate the
PERT networks and graphically represented the tasks along with their inter dependencies. Here project

identifies the critical and non-critical tasks and evaluates the critical path to determine which tasks have an

impact on the schedule.

Once a project has advanced to the phase of performance, the focus shifts from the discovery to tracking and
reviewing it. MILESTONES are used to track the progress of the project at different stages and the PERT chart,
on continual basis. This paper integrated both these techniques for an efficient and easier monitoring. In order
to reap the results of the project sooner, we gave a provision to reduce the scheduled completion time with

minimum cost burden. This can be achieved by assigning more labor and resources to the various activities.
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INFLUENCE of OXYGEN PRESSURE on OPTICAL PROPERTIES of RF MAGNETRON
SPUTTERING Ga2 O 3 THIN FILMS

Hicret HOPOGLU
Sivas Cumhuriyet University, Faculty of Technology, Department of Optical Engineering
ORCID ID: 0000-0003-4797-0840

Hafize Seda AYDINOGLU

Sivas Cumhuriyet University,Department of Medical Services and Techniques, Program of Opticianry,Vocational School of
Healthcare

ORCID ID: 0000-0003-0416-8276

Ebru Senadim TUZEMEN

Sivas Cumhuriyet University, Nanophotonics Research and Application Center
Sivas Cumhuriyet University, Department of Physics, Faculty of Science
ORCID ID: 0000-0001-9166-7422

ABSTRACT

In recent years, a great deal of research has been carried out on the development of oxide semiconductor devices
for practical applications in various industries, and the promising advantages of wide energy band gap
semiconductor oxides have attracted attention. Gallium is an element in group 3A of the periodic table. It has
many important compounds such as GaAs, GaN, InGaN. These compounds are semiconductors. Due to their
electronic and optical properties, they are used in many fields and are the subject of many researches. GaN and
InGaN can be used in areas such as light emitting diodes. Another important compound of gallium is gallium
oxide (Ga 2 O 3). Gallium oxide is a semiconductor material with high chemical and thermal stability, wide
band gap (~4.9 eV). It is used in many fields depending on its optical, physical and chemical properties,
especially as a sensing material in luminescent materials and gas sensors. Gallium oxide is a material with 5
different crystal structures: a, B, v, 0 and €. In these phases, a and  phases can be obtained as stable. The 3
phase is the most thermally and chemically stable phase among all structures. In addition, the f phase has an
energy band gap of 4.7-4.9 eV. Because of these properties, studies on gallium oxide have focused on the 3
phase. In this study, Ga 2 O 3 semiconductor films were produced on sapphire substrate using the RF magnetron
sputtering technique. The films were produced at 60 W power and at 0, 2% and 4% oxygen. The thickness of
the films was 200 nm and the rate was 0.7 A/s. Then the films were annealed at 900 degrees in air. Finally, the

optical properties of the produced thin films were investigated and the energy band gaps were calculated.

Keywords: Ga 2 O 3, magnetron sputtering, optical properties
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OPTICAL PROPERTIES OF NiO x THIN FILMS PRODUCED BY MAGNETRON
SPUTTERING AT DIFFERENT PRESSURES

Hicret HOPOGLU
Sivas Cumhuriyet University, Faculty of Technology, Department of Optical Engineering
ORCID ID: 0000-0003-4797-0840

Ebru Senadim TUZEMEN

Sivas Cumhuriyet University, Nanophotonics Research and Application Center
Sivas Cumhuriyet University, Department of Physics, Faculty of Science
ORCID ID: 0000-0001-9166-7422

ABSTRACT

Metal oxide gas sensors have recently attracted much attention due to their higher sensitivity, fast response and
recovery times, low power consumption and low production costs. One of the metal oxide materials obtained
from the metal with these properties is nickel, which is a ferromagnetic transition metal. Nickel is oxidized to
a chemically stable nickel oxide (NiO), which has a cubic rock salt type structure, intrinsic p-type
semiconductor behavior. Nickel is an easily available material and is abundant in the world. This metal also has
good conductivity only after metals such as Cu, Au, Ag and Pt. The very good adhesion of nickel to the glass
results in a very uniform surface of the grown thin films. Nickel oxide (NiO x ), a p-type oxide semiconductor,
has attracted great attention due to its versatile and tunable properties. It is one of the critical materials in a wide
variety of electronics applications. Due to its wide energy band gap (NiO or Ni(ll) oxide has high resistivity, a
wide energy band gap of 3.6 — 4.0 eV), NiO x is widely used in studies in optoelectronics and p-n
heterojunctions. The properties of NiO x thin films are highly dependent on the deposition method and
conditions. In this study, NiO x thin films were deposited on glass substrate using a NiO target with a purity of
99.999% and a thickness of 0.250 inches by magnetron sputtering method at different RF pressure. The
transmittance and energy band gap of the films were investigated.

Keywords: NiO x , magnetron sputtering, optical properties This research was supported by Scientific Research

Project Fund of Sivas Cumhuriyet University under the project number F-2021-640.
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INVESTIGATION OF THE STATISTICAL RELATIONSHIP BETWEEN POROSITY,
SCHMIDT HARDNESS AND WATER ABSORPTION RATES IN VOLCANIC ROCKS USING
SPSS PROGRAM

Gokhan KULEKCi
Gumushane University, Faculty of Engineering and Natural Sciences, Department of Mining Engineering
ORCID ID: 0000-0002-2971-4045

ABSTRACT

Volcanic rocks, also called igneous rocks, are formed by the solidification of magma under the earth's crust at
different depths. Volcanic rocks are divided into 3 groups as surface (volcanic), semi-deep (vein) and depth
(plutonic) rocks according to the depth at which they solidify. These rocks make up about 65% of the earth's
crust. This rock structure, which forms more than half of the earth's crust, is used in many basic areas from the
marble sector to the aggregate sector. In determining the usage areas of volcanic rocks, primarily physical
properties should be determined. In field studies, values such as Schmidt hardness value, porosity and water
absorption rate are often used to identify the rock and measure its physical properties. Intense experimental
processes and long field studies are required to determine these values.

The branch of science that examines whether the collected data has a significant effect on each other and
produces solutions is called statistical science. SPSS is one of the programs used in this science. The SPSS
program is an application that establishes a statistical relationship between dependent or independent data and

reveals whether this relationship is significant or not.

In this study, experimental values on volcanic rocks were used. It was investigated whether there is a statistical
relationship between the experimentally determined schmidt hardness value, porosity and water absorption rates
in previous studies. T-tests were performed using the numerical values obtained in the study using the SPSS
program, and the statistical relationship of these values, which were found experimentally before, was

examined.

Keywords: Statistical relationship, Porosity, Schmidt Hardness, SPSS Program, Water Absorption Rate,

Volcanic rocks,
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SPSS PROGRAMI KULLANILARAK, VOLKANIK KAYACLARDA POROZITE, SCHMIDT
SERTLIK DERECELERI VE SU EMME ORANLARI ARASINDAKI ISTATIKSEL ILISKININ
INCELENMESI

OZET

Magmatik kayag¢ olarak da adlandirilan volkanik kayaglar, yer kabugunun altinda bulunan magmanin farkl
derinliklerde katilagmasi ile olusurlar. Volkanik kayaclar katilagtiklari derinliklere gore yiizey (volkanik), yar1
derinlik (damar) ve derinlik (Pliitonik) kayaclar diye 3 gruba ayrilirlar. Bu kayaglar yer kabugunun yaklasik
%65°ni olustururlar. Yer kabugunun yarisindan fazlasini olusturan bu kayag yapisi, mermer sektoriinden agrega
sektoriine kadar birgok temel alanda kullanilir. Volkanik kayaglarin kullanim alanlarinin belirlenmesinde
oncelikli olarak fiziksel 6zellikler saptanmasi gerekmektedir. Saha ¢aligsmalarinda, kayacin taninmasi ve fiziksel
ozelliklerin dl¢iilmesi i¢in siklikla Schmidt sertlik degeri, i¢sel bosluk (porozite) ve su emme orani gibi degerler
kullanilmaktadir. Bu degerlerin saptanmasi i¢in yogun deney siiregleri ve uzun saha ¢alismalar1 gerekmektedir.
Toplanan verilerin birbiri iizerinde anlaml1 bir etkisinin olup olmadigini inceleyen ve ¢oziim iireten bilim dalina
istatistik bilimi denir. SPSS bu bilim de kullanilan programlardan biridir. SPSS programi bagimh ya da
bagimsiz veriler arasinda istatiksel iliski kurmaya ve bu iliskinin anlamli olup olmadigini ortaya koyan bir

uygulamadir.

Yapilan bu ¢alismada, volkanik kayaclar iizerinde deneysel olarak ortaya konmus degerler kullanilmisgtir.
Onceki calismalarda deneysel olarak saptanan schmidt sertlik degeri, porozite ve su emme oranlar1 arasinda
istatiksel bir bag olup olmadigi incelenmistir. Calismada elde edilmis sayisal degerler SPSS programi
kullanilarak T-testi yapilmis ve Onceden deneysel olarak bulunan bu degerlerin istatiksel olarak iliskisi

incelenmistir.

Anahtar kelimeler: Istatiksel iliski, Porozite, Schmidt Sertlik, SPSS Programi, Su Emme Orani, Volkanik
kayaglar,

1. INFORMATION

Volcanic rocks have been used by humans for thousands of years due to their formation process and durability.
Volcanics have been used by people in various parts of buildings and for architectural decorative purposes.
Generally, the usage areas are outdoors; It is used as wall covering and flooring material, as stair step, paving
slab, cobblestone, curb stone, and as flooring and covering material indoors, in bathroom and kitchen
applications (Karsli vd., 2013; Kiilek¢i ve Yilmaz, 2016, 2017). The main function of using natural stones as
exterior wall cladding is to protect the building from external environmental factors, especially rain, rather than
creating the external appearance of the building. For this reason, it is very important that the natural stones to

be used as exterior cladding comply with the standards (Kiilek¢i ve Yilmaz, 2016; Kiilek¢i ve Yilmaz, 2017a;
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Gokhan Kiilekei, 2019). It is necessary to know the resistance of the rocks used in many sectors against chemical
and mechanical degradation. Weathering is the process of breaking down rock and soil materials by chemical
weathering or physical disintegration of surfaces where rocks interact with climatic changes (Kiilek¢i ve
Yilmaz, 2017b; Aliyazicioglu ve Kiilek¢i, 2018; Kiilek¢i ve Yilmaz, 2018; G. Kiilek¢i, 2019). The
fragmentation process depends on the external environmental factors triggered by the geographical structure of
the rock (climate, plant growth, etc.) and the rock material and rock mass properties. The resistance of
formations to weathering and rock fragmentation determines the mineralogical structure of the rock, its water
absorption rate, grain size and porosity (Kahraman, Fener ve Gunaydin, 2016). VVolcanic rocks are used in many
fields. especially in mining and underground filling (Kiilek¢i 2018, Kiilek¢i vd. 2016, Kiilekgi 2021).

Meteoric waters, which are a very effective element in the deterioration of the rock under the influence of the
atmosphere, can cause weathering in the cavities of the rock (cracks and intergranular spaces) due to seasonal
effects due to freezing and thawing, as well as wetting the rock surface due to precipitation, the penetration of
water into the rock and the kneading of these surfaces by the effect of the wind. Therefore, it causes the
physicomechanical properties of the rock to change with the effect of water. There are many different studies
on the weathering of rocks in the literature. The susceptibility of rocks to degradability is determined by stability
parameters such as the dispersion stability index (SDI). Although SDI is particularly used in cementitious or

weak rocks, there are application examples for all types of rocks.

In this study, it was investigated whether there is a statistical relationship between the Schmidt hardness value,
porosity and water absorption rates, which were determined experimentally in previous studies on volcanic
rocks. The numerical values obtained in the study were T-tested using the SPSS program and the statistical

relationship of these previously experimental values was examined.

1.1. Working Area

The Eastern Black Sea region is a region where Cretaceous and Tertiary magmatism is most common. However,
despite this intense magmatism, very well-preserved Jurassic-Tcrian aged sedimentary successions crop out in
the region. The Akgaabat-Diizkdy (SW Trabzon) region attracts attention with the presence of successions that
characterize all Pontides from the Jurassic to the end of the Tertiary. In addition, this region is among the places
where Jurassic-Lower Cretaceous aged successions can be observed geographically in the Eastern Pontides.
(Y1lmaz ve Korkmaz, 1999; Vural, 2018; Kiilek¢i ve Vural, 2021; Vural ve Kaygusuz, 2021, Vural ve Kiilekgi,
2021)(Figure 1.1).
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Figure 1.1 Geological map of the study area

The study area is the volcanic rocks located in the Center of Giimiishane Province in the Eastern Black Sea Region of Turkey.

2. RESEARCH AND FINDINGS

In order to determine the usability of Giimiishane Granite as marble and to what extent it can be used, samples
from magmatic granites were taken from 7 different points in the center of Glimiishane province. These samples
were brought to Karadeniz Technical University Mining Engineering laboratory to conduct experimental
studies. Here, the core samples extracted from the rock blocks using a laboratory type drilling machine and the
cubic samples cut from the rock blocks with a stone cutting machine were prepared in accordance with the

standards.
2.1. Apparent porosity test

It was observed that the average prosthesis of Glimiishane Granites was 2.11%. Findings When the classification
of the rocks according to the prosthesis according to the Tarhan (1989) classification is examined, it is seen that

the granites are in the "small void" rock class with 2.11% (Table 2.1).

Table 2.1. Rock classification table (Tarhan 1989).

Rock grade Porosity %
Very Compact <1

Less Space 1-2,5
Mid-Space 2,5-5
Pretty Spaced 5-10
Multi-Cavity 10-15

Too Much Space >20

As can be seen from the analysis, the mean porosity and standard deviation of the samples in the study were
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found to be 2.11 and 0.21. As a result of the applied one sample t-test, Sig. (2-tailed) value was found to be

0.66. Since p>0.05, statistically, the prosies of the sample samples are considered to have few voids.

Table 2.2. Porosity t-test tables

One-Sample Statistics

N Mean Std. Deviation Std. Error

Mean
Prosity 7 2,1086 ,55264 ,20888
One-Sample Test

Test Value =2

t df Sig. (2-tailed) Mean Difference  95% Confidence Interval of the Difference

Lower Upper

Prosity ,520 6 ,622 ,10857 -,4025 ,6197

2.2. Water absorption rate

According to TS 2513, the weight water absorption rate of natural building blocks should not be greater than
1.8%. When the statistical analysis of the obtained results was made, the average water absorption rate of the
samples was found to be 0.80 and the standard deviation was 0.01. As a result of the applied single sample t-
test, Sig. (2-tailed) value was found to be 0.00. Since p<0.01, it can be said that the water absorption rates of

the samples are statistically in accordance with the standard.

Table 2.3. Water absorption rates (Kiilekgi ve Yilmaz, 2017b)

Water abs. %

0.55
0.85
1.10
1.15
0.56
0.84
0.54
Mean 0.80+0,01

~N o o B~ W N -
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Table 2.4. Water absorption t-test tables

One-Sample Statistics

N Mean Std. Deviation Std. Error Mean
\Water abd. 7 , 7986 ,25958 ,09811

One-Sample Test
Test Value = 1.8

95% Confidence Interval of the|

Difference
t df Sig. (2-tailed) Mean Difference  Lower Upper
\Water abd. -10,207 6 ,000 -1,00143 -1,2415 -, 7614

2.3. Schmidt hammer test results

The average hardness and standard deviation of the samples were found to be 53 and 2.86 according to the rock
measurements. As a result of the applied single sample t-test, Sig. (2-tailed) value was found to be 0.511. Since
p>0.05, it has been shown that the hardness of the specimens is close to 55 statistically and can be included in

this class. With these results, it can be said that the Gliimiishane volcanics are quite hard.

Table 2.5. Rock hardness classification according to Schmidt hammer rebound number (Kiilekg¢i ve Yilmaz, 2017b).

Rock grade Schmidt Hammer recoil number Average number of rebounds of Gumushane
Volcanite

Soft 0-10

Little soft 10-20

Less harsh 20-40

Hard 40-50

Pretty tough 50-60 53+2,9

Too hard >60

52

s ~
[Te]
—
Tyl
<t
2 4 5 6
SAMPLE NUMBER

Figure 2.1. Schmidt Hammer recoil number
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Table 2.6. Schmidt Hammer t-test tables

One-Sample Statistics
N Mean Std. Deviation Std. Error Mean
53,0000 7,57188 2,86190

~

Schmidt Hammer

One-Sample Test
Test Value =55

95% Confidence Interval of the

Difference
Schmidt t df Sig. (2-tailed) Mean Difference Lower Upper
Hammer -,699 6 ,511 -2,00000 -9,0028 5,0028

3. RESULTS

In the study, the physical properties of the "Giimiishane volcanics" were examined. Samples were taken from
the field, some parameters of the physical properties were determined, and statistical evaluation of them was

made.
In the study, it is seen that the volcanics are in the “little void” rock class with 2.11%.

In addition, it has been shown that volcanics provide statistically the condition of "water absorption rate of
natural building stones should not be greater than 1.8% according to TS 2513". The water absorption rate of the

samples was found to be 0.80%.

It was determined that the hardness of the specimens used in the study was close to 55 and could be included

in this class. With these results, it can be said that the Giimiishane volcanics are quite hard.
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THE STATISTICAL RELATIONSHIP OF CURE TIME AND COMPRESSIVE STRENGTH IN
PASTE BACKFILLING

Gokhan KULEKCI
Gumushane University, Faculty of Engineering and Natural Sciences, Department of Mining Engineering
ORCID ID: 0000-0002-2971-4045

ABSTRACT

In the developing world conditions, protecting the environment has become one of the biggest goals. The wastes
generated as a result of mining operations pose numerous economic, environmental and ecological problems.
Safe storage of mine wastes is very important in order to eliminate these problems. For this reason, the most
preferred storage method in mining enterprises recently is the cement paste filling method. The homogeneous
filling material, which is formed as a result of mixing the plant waste after the mining production by adding
water and cement in certain proportions in the paste filling plant, and which serves to fill the underground

cavities, is called paste filling.

The branch of science that examines whether the collected data has a significant effect on each other and
produces solutions is called statistical science. SPSS is one of the programs used in this science. The SPSS
program is an application that establishes a statistical relationship between dependent or independent data and

reveals whether this relationship is significant or not.

In this study, the statistical accuracy of the strength results depending on the curing time experimentally found
in the laboratory environment will be tested. T-test and one-way manova test were performed using the SPSS
program to the results of the curing time and the increase in compressive strength as the curing time progressed,
which were found in previous studies, and the statistical relationship of these previously experimental values

was investigated.
Keywords: Compressive strength, Statistical relationship, Paste backfill, SPSS Program,

MACUN DOLGUDA KUR SURESI ILE BASINC DAYANIMININ ISTATIKSEL ILISKISI

OZET

Gelisen diinya sartlarinda ¢evrenin korunmasi en biiyiik hedeflerden biri haline gelmistir. Madencilik islemleri
sonucu ortaya ¢ikan atiklar ekonomik, ¢evresel ve ekolojik olarak sayisiz problem olusturmaktadir. Bu
problemlerin giderilmesi acisindan maden atiklarinin giivenli bir sekilde depolanmasi ¢ok onemlidir. Bu
nedenle maden isletmelerinde son zamanlarda en fazla tercih edilen depolama y6ntemi ¢imentolu macun dolgu
yontemidir. Maden iiretimi sonrasinda tesis atiginin, macun dolgu tesisinde belirli oranlarda su ve ¢imento
eklenerek karistirilmasi sonucu olusan ve yeralti bosluklarin1 doldurmaya yarayan homojen dolgu malzemesine
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macun dolgu ad verilir.

Toplanan verilerin birbiri lizerinde anlamli bir etkisinin olup olmadigini inceleyen ve ¢dziim iireten bilim dalina
istatistik bilimi denir. SPSS bu bilim de kullanilan programlardan biridir. SPSS programi bagimli ya da
bagimsiz veriler arasinda istatiksel iliski kurmaya ve bu iliskinin anlamli olup olmadigini ortaya koyan bir

uygulamadir.

Yapilan bu ¢alismada, laboratuvar ortaminda deneysel olarak bulunan kiir siiresine bagli dayanim sonuglarinin
istatiksel olarak dogrulugu test edilecektir. Daha 6nceki ¢alismalarda bulunan kiir siiresi ve kiir siiresi gectikge
basing dayanimda olusan artis sonuglarina SPSS programi kullanilarak T-testi ve tek yOnlii manova testi

yapilmig ve dnceden deneysel olarak bulunan bu degerlerin istatiksel olarak iliskisi incelenmistir.
Anahtar kelimeler: Basing dayanimu, Istatiksel iliski, Macun dolgu, SPSS Programu,
1. INFORMATION

Filling the cavities formed as a result of ore production in underground mines, using a suitable filling material,
for the purpose of fortification and/or storage of wastes is called filling. The filling process is the process of
placing the worthless part extracted from the mine and/or the aggregate of different sizes brought from outside
to fill the voids formed after production, using cement as a binder or without binder. The use of binder, the
type/ratio of binder, the type of filling material/grain size range, the conditions for placing the filling and the
resulting void structure are the main parameters affecting the filling strength (Yilmaz vd., 2014; Kiilek¢i ve
Cullu, 2019, 2021).

|

Figre 1.1. Cemented/non-cemented rock fill, Cemented Paste Backfill, Hydraulic fill

According to the results of the particle size distribution analysis performed on the waste material with Malvern
Mastersizer, the amount of material below 20 pm was determined as 58.42% for dam waste (Ercikdi, Kiilekg¢i

ve Yilmaz, 2015; Kiilek¢i ve Aliyazicioglu, 2018).

In this study, the effect of ground marble waste on the short and long term mechanical performance of sulfide

paste filler and the statistical quality of this effect were evaluated.

www.isarconference.org 3. INTERNATIONAL SCIENCES AND INNOVATION CONGRESS 21-22/11/2021
--315--



http://www.isarconference.org/
https://www.isarconference.org/

JCEAND
e '

S
s ¥

%

ONA; o

¥

E Sz

o

Y
&5

& 0}
v e

2. RESEARCH AND FINDINGS

2.1. Experimental Studies
In this study, copper mine facility waste, cement and marble waste were used (Figure 2.1).

5-9% Portland cement is used as the binder in the putty filling, depending on the solid ratio and the underground
production conditions. The binder used constitutes 42% of the putty filling operating costs (for 2008) (Kiilekgi,
Ercikdi ve Yilmaz, 2016; Kiilek¢i, Cullu ve Yilmaz, 2018; G. Kiilek¢i, 2021).

According to the results of the particle size distribution analysis performed on the waste material with Malvern

Mastersizer, the amount of material below 20 pm was determined as 58.42% for dam waste.

Marble is formed as a result of metamorphism or recrystallization of rocks, the main component of which is
calcium carbonate, under heat and pressure, containing at least 95% calcium carbonate (CaCO3) in its
composition, usually with a density of 2550-2800 kg / m3, due to the secondary minerals in it. It is called a rock
that can be in various colors and can be cut and polished (Kiilekgi, Ercikdi ve Yilmaz, 2016; Kiilek¢i, Cullu ve
Yilmaz, 2018; Gokhan Kiilekei, 2021).

Atik Mermer

In order to see the contribution of the marble waste to the strength, a total of 90 samples, 72 samples and 18
control samples containing only binder, were prepared by adding 10-30% to the standard binder. Each of these
samples was subjected to uniaxial compressive strength test (Figure 2.2.).
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Figure 2.2. Sample casting, curing processes and compressive strength in paste backfilling (Kiilekgi, 2013)
2.2. Findings and Discussion

Compressive strength tests were carried out on the prepared paste filler samples at the end of 7-14-28-56-90

and 180 days. It was observed that the strengths increased graphically (Figure 2.3).

“#%10GM %30 GM =%l10BM -©-%30BM

0.%0 _0.85
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0,70 |To.67
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7 14 28 56 90 180

Curing time, (day)

Figure 2.3. Compressive strengths depending on curing time (Kiilekgi, 2013)
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Table 2.1. Compressive strengths on the 7th, 28th and 180th days

Kiir siiresi/ Curing 7. giin 28. giin 180. giin
time, Giin/Day

0,5 0,68 0,57
Dayamim/ Strength, 0,56 0,59 0,67
(MPa) 0,46 0,73 0,65

0,48 0,64 0,63

0,63 0,67 0,6

Strength tests were carried out on the cement paste samples. The results show that the strength increases
depending on the curing time. To confirm this increase statistically, paired samples t-tests were performed on
5 different samples that were broken for each cure time (Table 2.1).

2.3.  Examination of 7th and 28th day strengths

Looking at the strength table, there is a statistical difference between the average strength at the end of the 7th

day and the strength at the end of 28 days. And this difference is in the direction of increase (table 2.2-3).
Table 2.2. The paired samples t-test relationship of the curing times on the 7th and 28th days.

Paired Samples Statistics

Mean N Std. Deviation  Std. Error Mean
Pair 1 Kir7 5260 5 ,06914 ,03092
Kir28 6620 5 ,05167 ,02311

Paired Samples Test
Paired Differences t df Sig. (2-tailed)

Mean Std. Deviation Std. Error Mean 95% Confidence Interval of the Difference
Lower Upper
Pair 1 Kur7 - Kur28 -,13600 ,10114 ,04523 -,26159 -,01041
-3,007 4 ,040

Table 2.3. Average strength increase of the 7th and 28th days

Curing time, Day 7. 28.
Strength, (MPa) 0.53 0,031 0,66 +£0,023*
*p<0,05

When the increase on the 7th and 180th days was compared statistically, the mean strength at the end of 180
days was found to be 0.62+0.018 MPa. There was no statistical difference between the strengths on the 7th and
180th days (p>0.05).
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Table 2.4. The paired samples t-test relationship of the curing times on the 7th and 180th days.

Paired Samples Correlations

N Correlation Sig.
Pair 1 Kir/ & Kirl 80 5 -, 138 ,825
Paired Samples Statistics
Mean N Std. Deviation Std. Error Mean
Pair 1 Kir7 5260 5 ,06914 ,03092
Kir180 ,6240 5 ,03975 01778

Paired Samples Test
Paired Differences
25% Confidence Interval of

Std. Error the Difference Sig. (2-
Mean Std. Deviation Mean Lower Upper t df tailed)
Pair 1 Kir7 - -,09800 ,08438 ,03774 -,20277 00677  -2,597 4 ,060

Kurl180

3. RESULTS
As a result of the study,

» The compressive strength of the cement paste filling samples increased from the first day and reached the
maximum level at the end of 56 days.

+ At the end of 56 days, there was a serious decrease in strength,

» It is possible that the strength increases at the end of 7 and 28 days are statistically significant, but since the
correlation number is very low, these values may be a coincidence, and there may not be an increase in strength
in all paste filling samples.

» As aresult of the statistical analysis between 7 days and 180 days, it was revealed that the increase was not

real.
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Abstract

Let p be a prime number and k a finite extension of the field Q of rational numbers. The Zp-extension k/k is
an infinite Galois extension with the Galois group I' = Gal(k-/k) topologically isomorphic to the additive group
of the ring Zp of p-adic integers. Especially, for any prime number p and number field k, there exists a
cyclotomic Zp-extension k-/k obtained by the compositum k..= kQ-, where Q- is the cyclotomic Zp-extension
k~/k wich is contained in a field k(uw) constituted by all elements of k and the group u” of the p'power roots of
unity. For each positive integer n, there is unique cyclic extension k./k of degree contained in k-, which is
called the n'"layer of k~/k. Thus, a Zp-extension can be regarded as a tower

k=kockick,C:+Ck,C"C Ke.
Let X = X(k-) = lim A(k.) be the projective limit of the p-Sylow subgroups A(k.) of ideal class groups of k., with respect
to the norm maps. By the natural action of I, X becomes a module over the completed group ring Zp [[[]] and is
called Iwasawa module of k-./k [2]. Let A, u and v be the lwasawa invariants, then the order |A(k.)| of A(k.) satisfies.

n
= p)\nﬂ,lp Vo

Iwasawa’s class number formula. |A(k.)

Let L be the maximal unramified abelian p-extension of k and similarly L(k.) be the maximal unramified abelian
p-extension of k.. We denote by L(k-) the maximal unramified abelian pro-p-extension of k... The Galois group
X~ = Gal(L(k~)/k-) is isomorphic to the inverse limit of the Galois groups Gal(L(k.)/k.) with respect to the
restriction maps. By the class field theory we have

X-= Gal(L(k-)/k-) ~ r lim (k).

For cach positive integer n, let (oni2, a primitive 2"72-th roots of unity in the complex
number ficld. Then the n'* layer @, of the cyclotomic Zs-extension Qg /Q is the ficld
Q(Con+2 +§2’nﬁr2). Especially, the first layer Q is the real quadratic field Q(v/2). Therefore if
V2 ¢ k. the first layer &y of the cyclotomic Zs-extension of a number field £ is k) = A(ﬁ)

In this paper, we prove the existence of infinitely many real biquadratic fields k, with the Iwasawa A-,u- and
v-invariants of the cyclotomic Z,-extension of k are zeros. Our main theorem is the following.

Theorem 0.1. Let p, g and s be distinct prime numbers with
p=qg=s=3(mod8)
k one of the following biquadratic fields

2010 Mathematics Subject Classification. 11R23, 11R37, 11S25. Key words and phrases. lwasawa theory, Class field theory,
Class group, Units.
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Q (Vg vPs) . Q(V2pa,v/bs) or Q (v V2ps).

Then the Twasawa module X is trivial. Consequently A =p=v = 0.
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