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PROPOLISIN Staphylococcus aureus

[

Session-1

Moderator: Dr. Oir. Uyesi Sabire YERLIKAYA
Autors Affiliation

Sabire YERLIKAYA

Hall-4

Turkey Time:

ATCC 25923 UZERINDEKI . Karamanoglu Mehmetbey University
INHIBITOR ETKiSi Hulya SEN ARSLAN
THE VOLATILE ORGANIC Andreea TEPENEU
COMPUNDS PROFILE, Lucian COPOLOVICI
PARTICULATE MATTER AND Cristian MOISA “Aurel Vlaicu” University, Romania
CARBON DIOXIDE ANALYSED Andreea LUPITU Y
FROM A LOCAL DEPARTMENT
STORE Dana COPOLOVICI

DETERMINATION OF SOME

(OXAZEPINE, TETRAZOLE)
DERIVED FROM SCHIFF BASES

BIOACTIVE COMPONENTS, Zehra Tugba
ANTIOXIDANT AND MURATHAN
ANTIBACTERIAL PROPERTIES OF Nurcan ERBIL Malatya Turgut Ozal Universitesi,
APRICOT KERNEL MILK Fatma ADA Malatya, Tiirkiye
RHEOLOGICAL PROPERTIES STUDY
OF CURD FAT CONTENT, Achraf Bouisfi,
OBTAINED BY ACID-RENNET Firdaouss Bouisfi, University Moulay Ismail, Meknes,
COAGUALTION OF COW MILK Mohamed Chaoui Morocco.
SYNTHESIS AND
CHARACTERIZATION, BIOLOGICAL
EVALUATION AND ANTI- . .
CORROSION ACTIVITY OF SOME Rehab Kadhim Al- __Ibn Al-Haitham,
HETEROCYCLIC COMPOUNDS Shemary University of Baghdad, Iraq

MICROWAVE SYNTHESIS SCHIFF
BASE FROM DRUG AND 1,10-
PHENANTHROLINE/8-
HYDROXYQUINOLINE AS A CO-
LIGAND WITH COMPLEXES:
CYTOTOXIC, ANTIMICROBIAL, AND
DNA INTERACTION

Rehab Kadhim Al-
Shemary

Ibn Al-Haitham,
University of Baghdad, Iraq

ISOLATION AND
CHARACTERIZATION OF FUNGAL
PRODUCERS OF NATURAL
CHOLESTEROL-LOWERING AGENTS

Emine Seydametova

Universiti Malaysia Pahang, Malaysia
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Session-1 Hall-5
Moderator: Prof.Dr.Siireyya Meric Pagano and Prof.Betiil TASDELEN
Autors Affiliation
Aderemi Timothy Adeleye . .
NANOREMEDIATION TECHNOLOGIES: Chuks K. Oﬁoh g Chmegiéc%delr.ny Og}f.C‘ences
SUSTAINABLE & EFFICIENT Lanre Anthony Gbadegesin Ver(itas )Umf‘,;‘;t [‘\rl‘fl‘l ia
REMEDIATION PATHWAYS TOWARDS Omoniyi Ahmed Olalekan Nigeria Y ’
SDG #6 Oludare 0. Osiboye Tai Solarin University, Nigeria
Kehinde.H. Moberuagba Y, V18
PREPARATION AND
CHARACTERIZATION OF Caner ERAT Tekirdag Namik Kemal
CHITOSAN/CARBOXYMETHYL Betiil TASDELEN Universitesi Tekirdag-Turkey
CELLULOSE/ITACONIC ACID Siireyya Meri¢ Pagano ’
HYDROGELS
Yasmina Halabi
PHYSICOCHEMICAL PROPERTIES AND Chaimae Nasri Mohammed V University
CHEMICAL ANALYSIS OF PHOENIX Hicham Harhar Rabat Morocco ’
DACTILYFERA L. SEED OIL Abdelkbir Bellaouchou ’
Mohamed Tabyaoui
Bouthayna Kjidaa,
ENHANCED REMOVAL OF ANIONIC DYE Rachid Mamouni
FROM AQUEOUS SOLUTION ON Khalid Aziz ‘ Ibn Zohr University, Morocco =
POLYMER-PHOSPHATE BIOCOMPOSITE: Ahmed Azrrar ’ ' I'f
KINETICS AND EQUILIBRIUM STUDIES Nabil Saffaj .'ﬁ
COMPARITIVE STUDY ON Alby Chandran ., X;ﬁiﬁizzrﬁiﬁoﬁfn&:jﬁ;
PHYTOCHEMICAL ANALYSIS OF ReenaT ., University, Thirunnelveli
BOERHAAVIA SPECIES Suchithra. G . ’ .
Tamilnadu, South India.
SYNTHESIS AND PHYSICOCHEMICAL Boussak Hassina, M’Hamed Bougara University
PROPERRTIES OF A POLYVINYL Demim Soraya, of Boumerdes. Boumerdes
ACETATE BINDER ADDED TO A VINYL Louci Seiad Linda, Al - ’
PAINT Hammadou Souaad geria.
SYNTHESIS OF MGO NANOPARTICLES Divya T
USING BIO-WASTE EGGSHELL Prashanna Su\;aitha S University of Madras, Guindy
MEMBRANE AND ITS ANTIFUNGAL Venkatachalam K ! Campus, Chennai
ACTIVITY
DESIGN AND SYNTHESIS OF A
FUNCTIONALISED 2-AMINOBODIPY FOR Rua Alnoman Taibah University, Yanbu, Saudi
RAPID VISUAL DETECTION OF Arabia
PHOSGENE
Abdelaziz Imgharn ,
INVESTIGATING OF PANI-BASED Abdelghani Hsini, Yassine Naciri, Ibn Zohr University, Morocco.
HYBRID COMPOSITE PERFORMANCE Mohamed Laabd , Abdelmalek Essaiddi University,
FOR THE OG DYESTUFF REMOVAL Rajae Lakhmiri, Badredine Morocco
Souhail , Abdallah Albourine
[ 1
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Date: 16.11.2021

Turkey Time:

Session-2

Hall-4

Moderator: Prof. Dr . Loredana Litu and Prof. Dr . Maria Harja

|

AN OVERVIEW OF WEAPONS OF
MASS DESTRUCTION IN TERMS
OF EXPLOSIVES

Autors
Ali GEYGEL, Ali Riza
DEMIRTAS, Dilek OZTAS,
Aytun¢ ATES

Affiliation
Ankara Yildirim Beyazit
Universitesi Fen Bilimleri
Enstitiist,

A RESEARCH ON THE SECRET
AND SPREAD OF IMPROVED
WEAPONS OF MASS
DESTRUCTION

Ali GEYGEL, Ali Riza
DEMIRTAS, Dilek OZTAS,
Aytunc¢ ATES

Ankara Yildirim Beyazit
Universitesi Fen Bilimleri
Enstitiist,

FACIL SYNTHESIS OF TIO 2 /AG

PHOTOCATALYST FOR

REMOVAL OF DYE (METHYLENE

BLUE) FROM WASTEWATER

Maria Harja, Catalina
Duduman
(Nutescu),Gabriela Ciobanu
Lidia Favier
Gabriela Buema
Consuelo Gomez de Castro

“Gheorghe Asachi” Technical
University of lasi, Romania
Univ. Rennes, France
National Institute of Research and
Development Mangeron
Boulevard, Iasi, Romania

POTASSIUM CARBONATE/
BICARBONATE AQUEOUS
SOLUTIONS PROTED WITH
ETHYLENEDIAMINE AS
EFFICIENT CO 2 CAPTURE
SOLVENT

Elisabeta Droniuc
(Hultuana), Ramona Tataru-
Farmus, Gabriela Ciobanu,
Maria Harja

“Gheorghe Asachi” Technical
University of lasi lasi, Romania

SYNTHESIS, CRYSTAL
STRUCTURE AND HIRSHFELD
SURFACE ANALYSIS OF ANEW

DECAVANADATE

Rawia Nasri, Mohamed
Faouzi Zid

University of Tunis El Manar,
Tunis, Tunisia

IN SILICO DRUG REPURPOSING
OF FDA-APPROVED
ARTEMISININS AS POTENT
CHEMOTHERAPEUTICS
TARGETING BCL-2, CDK-6 &
VEGFR-2: DENSITY FUNCTIONAL
EXPLORATION AND MOLECULAR
DOCKING STUDY

Shazia Parveen

Taibah University, Yanbu Branch,
Yanbu, Saudi Arabia

DYES REMOVAL USING A LOW
COST ADSORBENT: INSIGHT
INTO BEHAVIOR AND
MECHANISM

Gabriela Buema
Loredana Litu, Maria Harja

National Institute of Research
Mangeron Boulevard, lasi,
Romania
“Gheorghe Asachi” Technical
University of lasi

THERMOELECTRIC PROPERTIES
OF THE PREDICTED NEW
POLYTYPES OF GAN: A
FIRST-PRINCIPLES STUDY

Bakhtiar Ul Haq , S. AlFaify,
R. Ahmed

King Khalid University, , Abha,
Saudi Arabia.
University of the Punjab, Pakistan
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Session-2 Hall-5
Moderator: Dr. Laura Coménescu
____Autors Affiliation
Tugba INAN
TARIHI YAPILARDAKI DOGAL GUNAYDIN Nigde Omer Halisdemir Universitesi
AYDINLATMA UYGULAMALARI Gizem OZAL
Z.Hafsa OZDEMIR
IDENTIFICATION AND
MINIMIZATION OF WASTE IN A .
FORMICA PROCESSING INDUSTRY Ziaullah Jan - ?nEeEEffh;‘é"s"’géxfr“;t;‘(aslitan
USING LEAN MANUFACTURING & & ’
TOOLS
INVESTIGATION Of The EFFECT Of
The DIFFERENT NUMBER LAYERS Emrah MADENC],
ON FILAMENT WINDING GLASS Lokman G]_E;Mi, Yasin Necmettin Erbakan Universitesi
FIBER REINFORCED POLYMER Onuralp OZKILIC,
(GFRP) PIPES UNDER COMPRESSION | Zeynep Kiibra GUVEN
FORCE
STRUCTURAL ANALYSIS OF
PARTICLE FRACTIONS RELEASED Visileanu Emilia, -
DURING TEXTILE FRICTION Carmen Mihai, The National Research and if
PHENOMENA Razvan Scarlat Developement Institute "ﬁ
METAMORFIK CEKIRDEK
KOMPLEKSLERDE DUSUK-ACILI
NORMAL FAY BOYUNCA GELISEN Esra YILDIRIM Firat Universitesi
MA_(_}MATIK IV(AYA(;LA.RA BIR ORNEK, Nail YILDIRIM Maden Tetkik ve Arama Genel
GUNEYDOGU TURKIYE: JEOLO]JIK, Midirlugi
TEKTONIK VE MINERALOJIiK
CIKARIMLAR
Glacial geomorphosites - inventory.
Study case: Capra Basin (Fagaras Alexandru Nedelea,

Mts.), Romania Laura Comanescu University of Bucharest, Romania
CONTRIBUTION OF ECOLOGICAL Zbiri Asmae, MOhag‘lmEd v ?“‘Zenr_S‘ty"/Morocco'
MODELING IN DEVELOPMENT OF El Alaoui-Faris Techno?sg:; %Sngef;ielf?\;”o)

SCIENTIFIC RESEARCH OF Fatima Ezzahrae, Belgium, Stevens Institute of ’
COUNTRIES: A CASE STUDY OF Hachmi Azeddine Technolo;gy Hoboken, NJ, Civil
DROUGHT EARLY WARNING SYSTEM | Haesen Dominique Environn’lental an d’ Oc’ean ’
IN MOROCCAN RANGELANDS DAVID A.VACCARI . . .
Engineering, United States
CONTINGENT VALUATION ON
PROPOSED IMPROVEMENTS IN
ENSURING SUSTAINABLE WATER, Anastacio G. .
HYGIENE, AND SANITATION IN Pantaleon, Jr. North Eastern M“ll.daélao State
SDSSU BISLIG CAMPUS ON THIS NEW | Hannah G. Pantaleon University - Bislig Campus
NORMAL BROUGHT BY COVID 19
PANDEMIC PROJECT
e
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Date: 16.11.2021
Turkey Time:
Session-3 Hall-4
Moderator: Dr. 0gr. Uyesi. Ciineyt TAMER
____Autors Affiliation
REVERSE TRANSKIPTAZ-POLIMERAZ
ZINCIRI REAKSIYONU VE
REKOMBINAZ POLIMERAZ Ondokuz Mayis University, Samsun,
AMPLIFIKASYONUNUN TESPIT Clineyt TAMER TURKEY
LIMITLERI UZERINE KARSILASTIRMALI
BiR CALISMA
HERD MANAGEMENT WITH LEAN SIX
SIGM?%F&ES?? h\? E;(VTE(;’IEEEEEASE Irfan OZTUR Harran {iniversitesi
ENTERPRISES
Zubyda Mushtari
Nadia Sher-e-Bangla Agricultural
GROWTH PERFORMANCE OF TILAPIA Prosun Roy University, Bangladesh
FED WITH MORINGA LEAF POWDER Newton Saha Patuakhali Science and Technology
MIXED FEED Sayed Mashequl University
Bari University of Rajshahi
Abdus Salam -
Fawad Yousaf if
INVESTIGATION OF STRESS CORROSION Malik, Nazeer "ﬁ
CRACKING IN TITANIUM ALLOY Ahmad Anjum University of Engineering and
(TI6AL4V) WITH AND WITHOUT Rubeena Kousar Technology, Taxila, Pakistan
CADMIUM COATING Ghulam Murtaza
Shoaib Ahmed
BINDING OF DNA AND CYTOTOXICITY : :
OF TWO CU(II) COMPLEXES WITH CO- RehaSthadhlm Al _ Ibn Al-Haitham,
LIGANDS emary University of Baghdad, Iraq
EVALUATION OF APHRODISIAC Ablsgsi'n%‘;;?jh"
POTENTIAL OF SOME FUNCTIONAL Venkatesa]n King Khalid University, ABHA,
FOODS AND A MARKETED POLYHERBAL Kumarappar’l Kingdom of Saudi Arabia
FORMULATION IN MALE RATS .
Chidambaram
Zubyda Mushtari
Nadia
Prosun Roy Sher-e-Bangla Agricultural
FISH HEALTH MANAGEMENT IN THE Newton Saha University, Bangladesh
FISH PONDS OF RAJBARI DISTRICT, Yeamin Hossain
CENTRAL BANGLADESH Tanvir Rahman
ESTIMATION OF POPULATION I\Le""“’“ SRaha Patuakhali Sci d Technol
PARAMETERS FOR A DATA DEFICIENT rosun 8Oy atuakhall Sclence and Technology
Moazzem Hossain University ,Bangladesh
Rasbora rasbora (HAMILTON, 1822) ; 4 . .
Arifur Rahman Bangladesh Agricultural University,
STOCK FROM THE PAYRA RIVER, Ferdous Ahamed University of Rajshahi,Bangladesh
SOUTHERN BANGLADESH ) . ’
Yeamin Hossain
6 | -
-
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Date:
Turkey Time:

Session-3
Moderator: Dr. 0gr. Uyesi Tarkan KOCA and Mai Duc Nghia

COMPARATIVE STUDY BETWEEN
TWO POLYETHYLENE RING AND
THICK-WALLED DISC
PROSTHESES ON THE
DISTRIBUTION OF VON MISES
STRESSES AND STRAINS IN THE

Autors

Samir Zahaf
Amar Chemmami
Mouloud Dahmane
Azzeddine Belaziz

16.11.2021

Hall-5

Affiliation

National Polytechnic School of Oran
-MA, Algeria.
University of Djilali Bounaama-
Khamis Meliana, Ain Defla-Algeria.
USTO-MB, El Menaour, Oran Algeria

SPING CALCULATED DY T | lmaneDebbashs | Uniyorsty cmpus of i e
CODE OF ANSYS WORKBENCH . L .
16.2. Boudiaf University, Oran Algeria
COMPARATIVE STUDY BETWEEN
PATCH REPAIR AND RIVETING IN ZAHAF Samir University of Djilali Bounaama-
DAMAGED STRUCTURE TERFA Abdelaaziz Khamis Meliana, Ain Defla- Algeria
CALCULATED BY THE FINITE BOUHED]JA Makhlouf ’
ELEMENT METHOD
ANALYSIS OF THE EFFECT OF
PARTY SIZE ON CYLON Aysegiil BALIKCI Inénii Universitesi
PERFORMANCE IN CYLON Tarkan KOCA
SEPARATIONS
MHD MIXED CONVECTIVE HEAT
TRANSFER IN A SQUARE EL HATTAB Mohamed, Ibn Zohr University, Morocco
ENCLOSURE FILLED WITH LAFDAILI Zakaria ’
COPPER-WATER NANOFLUID
USAGE AND ANALYSIS OF Berna CERI . )
DIFFERENT TYPES OF Tarkan KOCA In6nt Universitesi
TURBULATORS IN GAS BOILER
IDENTIFICATION AND RANKING
OF INDUSTRIAL CLEANING Sina Moghadari
PERFORMANCE INDICES IN Shahram Ariafar Shahid Bahonar University of
SIRJAN STEEL COMPLEX Mohammad Ali Forghani Kerman, Kerman, Iran
(PELLETIZING) BASED ON MCDM ’ ’
METHODS
APPLICATION OF CFD THEORY IN
WORKING CYCLE SIMULATION Mai Duc Nghia Air Force Officer’s college, Nha
OF THE 4CHE YANMAR DIESEL Trang City, VietNam
ENGINE
THE CONSTRUCTION OF A SOLAR Firyal LATRACHE
THERMODYNAMIC MICRO Zakia HAMMOUCH University Mohammed First, Oujda
POWER PLANT IN THE ORIENTAL Benaissa BELLACH Morocco ’ ’
REGION OF MOROCCO: MOTIVES Mohammed GHAMMOURI '
AND REASONS
NUMERICAL ANALYSIS OF
UNDEREXPANDED SONIC JET Revathy R K,, Madras Institute of Technology,
USING VANED NOZZLE FOR JET Balamani G. Chennai, TamilNadu, India.
CONTROL
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Date:

Turkey Time:
Session-1
Moderator: Dr. Kave Koorehpaz

Title |
EFFECT OF CABERGOLINE
ON PSEUDOPREGNANCY
TREATMENT PROTOCOLS IN
CANINE

Autors

Kave Koorehpaz

10:00-12:30

Hall-4
Affiliation

Urmia University, Iran

INDUCTION AND
SYNCHRONIZATION OF
ESTRUS IN CANINE

Kave Koorehpaz

Urmia University, [ran

PROBLEMS AND SOLUTION
SUGGESTIONS FOR THE
EDUCATION AND TRAINING
SYSTEM IN THE COVID-19
PROCESS

Sultan GOKTAS

Harran Universitesi

THE EXPERIENCE OF
NURSING STUDENTS
DURING THE PANDEMIC
PROCESS AND THEIR FEAR
OF COVID-19 AND
SPIRITUAL ORIENTATION: A
CROSS-SECTIONAL STUDY

Eda Ozge YAZGAN,
Yasemin CEKIC,
Veli DUYAN

Ankara Universitesi

THE EXPERIENCE OF
NURSES IN TURKEY DURING
THE PANDEMIC
PROCESS AND THEIR FEAR
OF COVID-19 AND DEATH
ANXIETY: A
CROSS-SECTIONAL STUDY

Yasemin CEKIC, Eda Ozge
YAZGAN, Veli DUYAN

Ankara Universitesi

SQUEEZE FILM ANALYTICAL
CHARACTERISTICS FOR THE
HUMAN HIP JOINT

Inas Yayha

University of Kufa, Najaf, Iraq

THE ROLE OF OBJECT-
ORIENTED PROGRAMMING
IN THE SYSTEM OF
PROFESSIONAL TRAINING
FOR A BACHELOR'’S DEGREE
IN COMPUTER SCIENCE

Olexandr Kryvonos,
Myroslava Kryvonos

Zhytomyr Ivan Franko State University,
Zhytomyr, Ukraine
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Date:
Turkey Time:
Session-2 Hall-4
Moderator: Dogc. Dr. Ahdullah GOKTAS and Dr. TamuAa0B Inbiuag lamua
Autors Affiliation
MoHro/bCcKUi
CeJIbCKOX031UCTBEHHBIN
Larmug HamcpaiixkaB YHUBEPCUTET, Y1aaHbaaTap,
NUMBERS OF CORVIDAE IN THE Manosuuko JI.B MoHroanu
TUUL RIVER IN THE TERRITORY OF [lyHularconom Poccuiickuii rocyjapcTBEHHbIN
ULAANBAATAR Yrrax6asp arpapHbiii yHuBepcuteT-MCXA
Milivoje Urosevic umeHu K.A. Tumupssera
[leHTp coxpaHeHUsT KOPEHHBIX
nopoJi, bearpaa, Cepbuu
ALTERNATIVE MANAGEMENT OF Emil Vasilev Maize Research Institute, Bulgaria
DEGRADED SEED PRODUCTION Viliana Vasileva Institute of Forage Crops, Pleven,
SAINFOIN STANDS Bulgaria
INCREASING HOUSE-HOLD Oyewole, A L
DEMAND FOR WOOD FUEL: A 0 ewole’ S .O N Research Institute of Nigeria, Jericho,
THREAT TO FORESTRY };shola 'B .F v Ibadan, Nigeria
DEVELOPMENT IN NIGERIA Y
UNDERSTANDING OF SOIL Asep Hidayatulloh, -
EROSION BASED ON WADIES Mohamed Elhag, King Abdul Aziz University, if
MORPHOMETRIC PARAMETER Jarbou Bahrawi, Jaka Jeddah, Saudi Arabia "ﬁ
INCONSISTENCIES Budiman
ENVIRONMENTAL ANALYSIS OF Mokhtar University, Algeria.
AROMATIC HYDROCARBON H‘L\CTIX&UI;( ;‘;é\i‘;‘el Fréres Mentouri Constantine
TOXICITY: A CASE STUDY University, Algeria.
BOUNDARY VALUE PROBLEM FOR F'aMu70B IbIa AzepbaimKaHCKUH
SECOND ORDER OPERATOR- Famin ['ocynapcTBeHHbI [lefaroruyeckuit
DIFFERENTIAL EQUATIONS YHUBepcUT
R PROGRAMMING LANGUAGE AS
THE MAIN TEACHING TOOL OF Lesya Ukrainka Volyn national
TEACHING STATISTICS TO FUTURE Maria Khomyak university,
IT SPECIALISTS AND COMPUTER Lutsk, Ukraine.
SCIENCE TEACHERS
PLANNING A FAST MOVEMENTS
FOR TWO-LINK PLANAR ROBOT University of Khemis Miliana, Road of
ARM USING SEQUENTIAL Theniet El Had, Khemis Miliana,
QUADRATIC PROGRAMMING Bendali Nadir Algeria.
STRUCTURAL AND OPTICAL
PROPERTIES OF ZNS THIN FILMS
AS AFUNCTION OF NA
SUBSTITUTION RATIO Abdullah GOKTAS Harran Universitesi
e
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Date:
Session-2 Hall-5
Moderator: Prof. Adil Geybulla
~ " Autors ______affiliation
S?D?XBPEP’?I%TI%S'II} {‘JCL;,((?]I;I{TEI[\JARIN Prof. Adil Geybulla, Nigar | Azerbaijan Medic?l University,
EXPERIENCE Geybulla Azerbaijan
University Dental
Daniela Srbinoska, Vesna Clinical Center "St.
ANTERIOR DEEP BITE AND TMD-CASE ) Panteleimon”, St. Kiril and
Trpevska, Maja Radeva - .
REPORT Aneta Mijoska Metodij” Skopje, R.
North Macedonia,
ABNORMAL POSITIONS OF : . . :
STRUCTURES IN THE FACE AND THEIR Stoyan Novakov University of flov.dlv, Plovdiv,
CLINICAL IMPLICATIONS Nina Yotova Bulgaria
Sghibneva-Bobeico Nina,
THE CLINICAL CHARACTERISTIC OF Musteata Vasile State University of Medicine
PM IN PATIENTS UNDER 40 YEARS. Robu Maria and Pharmacy “N. Testemitanu”
Musteata Larisa
ESTIMATED WEEKLY INTAKE AND g
THE POTENTIAL TARGET . 1T
CANCER RISKS OF EXPOSURE TO Anlz\rlilrisl\ﬁ}lt(:rlr%il i%itlflfng ’ Hasanuddin Universi g™
PARTICULATE MATTER (PM 2.5) Ratna Dwi Puji Astuti Makassar lndonesi:ly'
AMONG COMMUNITIES LIVING NEAR Maimunah ’ ’
BOSOWA CEMENT
INDUSTRY, INDONESIA
Voroneanu-Popa Rares- University of Medicine and
Vasile Pharmacy”Grigore T. Popa”
GENERAL ASPECTS OF TAX HAVENS Macovei Marius-Cosmin Romania.
Al Namat Razan ”Sf. Spiridon Emergency
Apostol Ana-Maria Hospital
PHO University ,St.
Panteleimon“,Republic of North
Macedonia
Vesna Trpevska, Daniela PHO ,DR. TANATAREC",
DIFFERENT TECHNIQUES IN CANINE | Srbinoska, Aneta Mijoska, Bitola, Republic of
RETRACTION-CASE REPORTS Ivan Tanatarec North Macedonia,
- 0 -
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INHIBITORY EFFECTS OF PROPOLIS AGAINST Staphylococcus aureus ATCC 25923

Sabire YERLIKAYA
Dr. Ogr. Uyesi, Karamanoglu Mehmetbey University, Engineering Faculty, Food Engineering Department

Hiilya SEN ARSLAN
Ars. Gor. Karamanoglu Mehmetbey University, Engineering Faculty, Food Engineering Department

ABSTRACT

In this study, the inhibitory effects of propolis ethanolic extract (EEP) on the survival Staphylococcus aureus
ATCC 25923 was investigated. After Staphylococcus aureus ATCC 25923 has been activated in nutrient
broth medium, pathogen was added to chicken broth. Samples were stored at 4 °C for 7 days. Samples were
treated with 5%, 10% and 15% EEP on 1., 3., 5.and 7. days of storage. Samples were treated with EEP at
25°C for 15 minutes. For this purpose samples were divided into three groups. First group was the control
samples (has Staphylococcus aureus ATCC 25923 without EEP), the second group was inoculated with 70%
ethanol (EA), the third group was inoculated with EEP, after pathogen inoculation. All samples significantly
(P< 0.05) reduced the count of Staphylococcus aureus ATCC 25923 in chicken broth compared with the
control samples. It was calculated 16.0 cfu/ml Staphylococcus aureus ATCC 25923 in control samples.
Treatment with EA is found to be the least effective (14,41 log cfu/ml) on 7.day of storage. EEP reduced the
numbers of pathogen in all samples. 15% EEP has the most antimicrobial effect (5,90 log cfu/ml) on 3.day of
storage. 15%, 10%, 5% EEP were found as the most effective treatment on all storage days, respectively.
The results of this study indicate that EEP as a natural food preservative may be used to reduce
Staphylococcus aureus ATCC 25923 in chicken broth at 4°C.

Keywords: Chicken broth, pathogen, ethanolic extract

PROPOLISIN Staphylococcus aureus ATCC 25923 UZERINDEKI INHiBITOR ETKISI

OZET

Bu ¢alismada, propolis etanolik ekstraktinin (EEP) canli Staphylococcus aureus ATCC 25923'iin tizerindeki
inhibitor etkileri arastirilmistir. Staphylococcus aureus ATCC 25923 nutrient broth besiyerinde aktive
edildikten sonra tavuk suyuna inokiile edilmistir. Ornekler 4 °C'de 7 giin depo edilmistir. Ornekler,
depolamanin 1., 3., 5. ve 7. giinlerinde %5, %10 ve %15 konsntrasyonunda EEP ile muamele edilmistir.
Numuneler EEP ile 25°C'de 15 dakika muamele edilmistir. Bu amagla 6rnekler ii¢ gruba ayrilmustir. Birinci
grup, kontrol numunelerini (EEP'siz, Staphylococcus aureus ATCC 25923'e sahip), ikinci grup %70 etanol
(EA) ile muamele edildigini, {iglincii grup patojen inokiilasyonundan sonra EEP inokiile edildigini ifade
etmektedir. Tim numuneler (P< 0.05), kontrol numuneleriyle karsilastirildiginda, tavuk suyunda
Staphylococcus aureus ATCC 25923 sayisin1 6nemli dlgiide azaltmistir. Kontrol érneklerinde 16.0 kob/ml
konsantrasyonunda Staphylococcus aureus ATCC 25923 tespit edilmistir. En az etkili muamelenin
depolamanin 7. giiniinde EA (14,41 log kob/ml) ile muamele oldugu bulunmustur. EEP, tiim 6rneklerde
patojen sayisini azaltmistir. En yiiksek etkiye sahip olan 6rnek, depolamanin 3. giiniinde %15 EEP (5,90 log
cfu/ml) muamelesi olmugtur Tiim depolama giinlerinde sirastyla %15, %10 ve %5 EEP en etkili muamele
olarak tespit edilmistir. Bu ¢aligmanin sonuglari, dogal bir gida koruyucusu olarak EEPin 4°C'de tavuk
suyunda Staphylococcus aureus ATCC 25923' azaltmak icin kullanilabilecegini géstermektedir.

Anahtar kelimeler: Tavuk suyu, patojen, etanolik extract



1. INTRODUCTION

Staphylococcus aureus (S. aureus) is a opportunistic pathogen for humans and animals and is responsible for
various infections, food-poisoning (Deurenberg and Stobberingh, 2008; Chambers and DeLeo, 2009). Food
safety is a major global concern in food industry. Staphylococcus aureus is, among the reported foodborne
pathogen, significant source of foodborne diseases (Scharff, 2012). S. aureus is the most often isolated
pathogen from food samples in Singapore since 2006 (MOH, 2015). Poultry, red meat, egg, seafood and
dairy products are associated with staphylococcal food poisoning (Le Loir et al., 2003; Yuan and Yuk,
2018).

Propolis is collected by bees from buds, leaves and similar parts of trees such as pine, oak, birch, eucalyptus,
poplar, chestnut and some herbaceous plants. It is a sticky, resin-like odor, is used in the hive for many
purposes by mixing with wax, and its color varies from dark yellow to brown. According to the researches
made at the beginning of the 20. century, it was determined that the source of propolis is poplar trees. In
addition, there are trees such as pine, birch, elm, oak, ash, maple, hazelnut, alder, plum, willow, eucalyptus,
chestnut, linden, acacia that honeybees use as a source of propolis; These plant species used vary from region
to region, according to climate, collection time and season. Propolis also contains some plant-specific
proteins in its structure. For this reason, it has been stated that the waxy part of propolis has a vegetable wax
structure (Kumova et al., 2002; Duran et al., 2007; Yerlikaya, 2017).

Chicken meat; it is a very nutritious food source that contains low-fat, adequate protein, minerals such as
iron, phosphorus, potassium, and especially vitamins such as riboflavin and niacin. 100 g of chicken meat
meets 40-50% of daily protein, 25-30% of daily vitamin B6, 42.5% of daily niacin, 26.1% of daily selenium.
Chicken meat has 20-25% protein, 13% fat content and 100 g chicken meat gives 195 kcal energy
(Anonymous, 2010). Proteins are of great importance for the construction of new tissues in the body and the
maintenance and repair of existing ones. As a source of animal protein, meat and meat products have a great
place in nutrition. Chicken meat, in terms of healthy nutrition, it is one of the best sources due to its high
quality protein, low fat and vitamin-mineral content. It is more preferred by the consumer with its affordable
price compared to red meats (Yerlikaya, 2017).

In this study, the inhibitory effects of propolis ethanolic extract (EEP) on the survival Staphylococcus aureus
ATCC 25923 was investigated.

2. MATERIAL-METHOD
2.1. Material

Propolis was collected from Pertek district of Tunceli, Staphylococcus aureus ATCC was taken from Selguk
University and brought to laboratory of Karamanoglu Mehmetbey University, Department of Food
Engineering under aseptic conditions.

2.2.Methods
2.2.1. Ethanolic propolis extract

For 5% ethanolic propolis extract, 5 g propolis was dissolved in 95 ml ethanol; for 10% ethanolic propolis
extract, 10 g propolis was dissolved in 90 ml ethanol. Thawing was continued for a week in a sealed
container in a dark environment. The solution was shaken twice a day, and the solution obtained at the end of
the period was filtered through Whatman no: 1 filter paper and placed in sterile bottles with cap and kept at +
4 ° C until used for analysis (Lu et al. 2005).

2.2.2. Staphylococcus aureus ATCC 25923 inhibition

After Staphylococcus aureus ATCC 25923 has been activated in nutrient broth medium, pathogen was added
to chicken broth. Samples were stored at 4 °C for 7 days. Samples were treated with 5%, 10% and 15% EEP
on 1., 3., 5.and 7. days of storage. Samples were treated with EEP at 25°C for 15 minutes. For this purpose
samples were divided into three groups. First group was the control samples (has Staphylococcus aureus
ATCC 25923 without EEP), the second group was inoculated with 70% ethanol (EA), the third group was
inoculated with EEP, after pathogen inoculation. Appropriate diluations were inoculated on petri dishes with
Baird Parker agar using spread plate technique. It was incubated at 37°C for 24 hours (AOAC, 2000).

2.3. Statistical analysis

12/



The results were analyzed statistically using SPSS 22 (IBM Corp., Armonk, New York, USA) program.
Sample means were compared using Two Way ANOVA. According to Levene test of variances, samples
with p <0.05 values were evaluated with Tukey test from Post Hoc test (Sen Arslan, 2017).

3. RESULT-DISCUSSION

The effects of the propolis concentration (Table 1), storage days (Table 2) and inretaction of them (Table 3
and Figure 1) on S.aureus inhibition were found to be statistically significant (p<0.05). Table 1, Table 2 and
Table 3 shows the results of the two-way Anova Comparison Test for S.aureus inhibition values.

Table 1. The effects of propolis concentration on S.aureus

Factor S. aureus log kob/ml
CB 16.33+0.02°
Ethanol 11.80+0.02°
5% propolis 9.24+0.07°
10% propolis 7.56+0.12¢
15% propolis 6.60=0.15°

(Comparison of the means of four replicates with the Two-Way ANOVA test shows that there is a significant
difference between the ** means on the averages (p < .05). CB: chicken broth)

As can be seen in Table 1, S. aureus was determined as 16.33 log cfu/ml in control sample (chicken broth).
15% propolis has the highest inhibitory effect as 6.60 log cfu/ml. It is determined 10% propolis (7.56 log
cfu/ml) has more antmicrobial effect than 5% propolis (9.24 log cfu/ml). All propolis concentration has more
antimicrobial activity than ethanol (11.80 log cfu/ml).

Table 2. The effects of storage days on S.aureus

Storage (day) S. aureus log cfu/ml
1 8.67+0.78"
3 8.99+0.82°
5 11.65+0.75°
7 11.924+0.88°

Table 2 shows, pathogen concentration was determined as 8.67 log cfu/ml in first day; as 11.92 log cfu/ml in
7. day of storage. The number of S.aureus was detected to increase towards to the end of storage.

Table 3 shows S.aureus increased in control samples (from 13.19 log cfu/ml to 19.92 log cfu/ml) and in
samples with ethanol (from 9.03 log cfu/ml to 14.41 log cfu/ml) in all storage days. The highest inhibitory
effect was detected with 15% propolis in 3.day (5.90 log cfu/ml) of storage.

Santos et al. (2002) conducted research on propolis obtained from certain regions of Brazil. Inhibitory
activity of propolis aqueous ethanolic extract and its derivatives against some bacteria was determined.
These bacteria were found to be sensitive to propolis.

Another study was conducted to determine the antibacterial (S. aureus and E. coli), antifungal (Candia
albicans) and antiviral (Avian influenza) effects of propolis samples collected from different geographical
regions. While all samples were found to be effective against fungi and Gram (+) samples; it was stated that
the most effect was shown with antiviral activity (Kujumgiev et al., 1999).

Table 3. The effects on S.aureus

Factor S.aureus log cfu/ml
CB*1* day 13.190.47
Ethanol*1* day 9.03+0.21™"
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%3 propolis*1* day 7.46+0.21™
%10 propolis*1* day 6.87+0.12
%15 propolis*1* day 6.81+0.16
CB*3" day 14.43+0.02°
Ethanol*3™ day 10.48+0.20°®
%35 propolis*3™ day 7.21£0.06"
%10 propolis*3™ day 6.94+0.08’
%15 propolis*3™ day 5.900.05
CB*5" day 17.80+0.17°
Ethanol*5" day 13.26+0.24°
%35 propolis*5™ day 10.83+£0.17°"
%10 propolis*5™ day 9.00+0.24™
%15 propolis*5™ day 7.34+0.17"
CB*7" day 19.92+0.24°
Ethanol*7" day 14.41+0.17°
%35 propolis*7™ day 11.47+0.24%
%10 propolis*7™ day 7.42+0.17™
%15 propolis*7" day 6.36+.0.24

(Comparison of the means of four replicates with the Two-Way ANOVA test shows that there is a significant
difference between the *’ means on the averages (p < .05). CB: chicken broth)

25
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215
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B 1lstday M3rdday M5thday M 7thday

Figure 1. The effects of propolis concentration and storage day interaction on S.aureus

Figure 1 indicates 15% propolis has the highest antimicrobial effect in all storage day. 10% propolis has
more inhibitory effect than 5% propolis in all storage day. It was seen an increase in pathogen concentration
in 5.day of storage in samples has 5%, 10% and 15% propolis. But this increase decreased in 7.day in
samples has 10% and 15% propolis.

Serra and Escola (1995) conducted a study involving 12 different propolis samples. They investigated the
antimicrobial activities of phenolic compounds obtained from propolis samples and as a result, they found a
relationship between bacteriostatic activity and flavonoids. They stated that at least 60-80 pg/ml propolis is
required to inhibit S. aureus.
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Silici and Kaftanoglu (2003) investigated the antibacterial effects of propolis samples collected from Bursa,
Izmir, Kayseri, Sivas, Yozgat, Erzurum, Hatay and Artvin regions on S. aureus and E. coli. While all of the
samples showed inhibitory activity on S. aureus, the inhibitory activity observed on E. coli was relatively
weak.

4. CONCLISION

In recent years, there has been an increased interest in using natural preservatives instead of chemicals on
pathogens contaminating foods. Studies on this subject have generally been related to plant extracts. In
addition, propolis is also known to have high antimicrobial activity due to the phenolic compounds it
contains. For this reason, many studies are conducted to investigate the inhibitory effect of propolis on
pathogenic bacteria such as S.aureus.

According to this study, it is seen that the inhibitory effect of 15% propolis ethanolic extract on S.aureus is
more than 5% propolis ethanolic extract and 70% ethanol. The strongest effect was observed in the sample
with 15% propolis in 3.day of storage at 4°C. Propolis ethanolic extracts as a natural preservative, can be
used to inhibit S.aureus at 4°C.
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ABSTRACT

Introduction: People spend a long time indoors. Indoor air quality it has become very important and
studied having a considerable impact on human health. The most common indoor pollutants are particulate
matter (PM), formaldehyde (HCHO), volatile organic compounds (VOC), and carbon dioxide (CO,).
Aims: We studied the modifications of volatile organic compounds and concentrations of PMs,
formaldehyde, and carbon dioxide in different departments of a general store.

Materials and Methods: The particulate matter (PM1, PM2.5, and PM 10), formaldehyde, and carbon
dioxide concentrations have been determined daily in the morning at the first hour and at a peack hour
using a multiparameter. Volatile organic compounds (terpenes, aldehydes, ketones, and alcohols) have
been monitored using a gas chromatography-mass spectrometry technique.

Results: The volatile organic compounds concentrations are changing with the daytime and influx of
buyers. Aldehydes dominate the profile of volatile organic compounds for non-food departments and
terpenes for food departments.

Conclusion: In the present research work, we demonstrated that different pollutants could be presented in
the market, and their profiles depend on departments,daytime and influx of buyers.

Keywords: indoor pollution, volatile organic compounds, formaldehyde, particulate matter, carbon
dioxide.

16/
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OZET

Bu aragtirmanin amac1 vegan beslenmede tercih edilen, ayrica laktoz intoleransi olan kisilerin
tilketmeyi tercih ettigi bitkisel siitler grubuna yeni eklenen kayisi siitiiniin toplam fenolik
madde, toplam flavanoid madde igeriklerinin, 3 farkli yontemle (DPPH, ABTS, FRAP)
antioksidan kapasitelerinin ve antibakteriyel 6zelliklerinin belirlenmesidir. Bu amagla bir
gece suda bekletilen kayisi ¢ekirdeklerinin kabuklar1 soyulmus; 50 g ¢ekirdek 1 It distile suyla
homojenize edilip tiilbentten gegirilmistir. Ornegin toplam flavanoid madde miktar1 19.3
mg/100g ve toplam fenolik madde miktar1 49.5 mg/100g olarak belirlenmistir. Antioksidan
kapasitesi DPPH yontemiyle % 59.8, ABTS yontemiyle % 60.56 ve FRAP yontemiyle 293.5
umol Fe II/g olarak tespit edilmistir. Antibakteriyel 6zelliklerin belirlenmesi amaciyla test
bakterisi olarak Bacillus subtilis subsp. spizizenii ATCC 6633, Bacillus licheniformis ATCC
14580, Staphylococcus aureus ATCC 6538, Enterobacter aerogenes ATCC 13048,
Pseudomonas aeruginosa ATCC 9027, Escherichia coli ATCC 8739 ve Klebsiella
pneumoniae ATCC 33495; pozitif kontrol olarak ise Eritromisin kullaniimistir. Kayis1 siitii
orneginin c¢alismada kullanilan higcbir test bakterisi {izerinde antibakteriyel aktivite
sergilemedigi belirlenmistir.

Anahtar Kelimeler: Kayis1 siitii, Bitkisel siit, Antioksidan, Fenolik, Flavanoid,
Antibakteriyel

DETERMINATION OF SOME BIOACTIVE COMPONENTS, ANTIOXIDANT AND
ANTIBACTERIAL PROPERTIES OF APRICOT KERNEL MILK

ABSTRACT

The aim of this study is to determine the total phenolic substance, total flavonoid substance
content, antioxidant capacity with 3 different methods (DPPH, ABTS, FRAP) and
antibacterial properties of apricot milk, which have just added to the group of herbal milks
preferred by vegan diets or lactose intolerant people. For this purpose, the apricot kernels,
which were kept in water overnight, were peeled; 50 g of seeds were homogenized with 1 1t of
distilled water and passed through cheesecloth. The total flavonoid content was determined as
19.3 mg/100g and the total phenolic content was determined as 49.5 mg/100g. The
antioxidant capacity was determined as 59.8% by DPPH method, 60.56% by ABTS method
and 293.5 umol Fe II/g by FRAP method. Bacillus subtilis subsp. spizizenii ATCC 6633,
Bacillus licheniformis ATCC 14580, Staphylococcus aureus ATCC 6538, Enterobacter
aerogenes ATCC 13048, Pseudomonas aeruginosa ATCC 9027, Escherichia coli ATCC
8739, and Klebsiella pneumoniae ATCC 33495 was used to determined antibacterial activity,
Erythromycin was used as positive control. It was determined that the apricot milk sample did
not exhibit antibacterial activity on any test bacteria used in the study.



Keywords: Apricot milk, Herbal milk, Antioxidant, Phenolic, Flavanoid, Antibacterial

1.GIRIS

Yeterli, dengeli ve saglikli beslenme, toplumu olusturan bireylerin giliclii ve basarili bir
sekilde yasamasmin temel kosullarindan biridir. Temel besin ihtiyaglarini saglamanin yam
sira insan fizyolojisi ve metabolik fonksiyonlara faydali, dolayisiyla hastaliklardan korunma
ve saglikli yasamda etkili gidalar veya gida bilesenleri son zamanlarda ilgi duyulan iirtinler
haline gelmiglerdir (Keskin, 2019).

Kayisi, Prunuphora alt cinsinde bulunan, tiir adi Prunus armeniaca L. olan sert ¢ekirdekli
meyvedir. Anadolu Diinya’nin en onemli kayist liretim merkezlerindendir (Asma, 2011).
Diinya kayis1 tiretimi 2019 yilinda 4.083.861 tondur. Tiirkiye Diinya taze kayis1 liretiminde
yillara gore degismekle birlikte 2016 yilinda 846.606 tonluk iiretimle birinci sirada yer
almakta ve sahip oldugu potansiyel ile bu durumu uzun yillar devam ettirmesi beklenmektedir
(FAO, 2021). Ortalama olarak 1 kg kayisidan 39.2 gr ¢ekirdek ve 12.45 g tohum elde
edilmektedir (Anonim, 2021). Bu da iilkemizde yilda yaklasik olarak 10.000- 11.000 ton
arasinda kayist tohumu iretildigini gostermektedir. Bu tohumlarin bir kismi ihrag edilirken,
bir kismi1 gida, ilag veya kozmetik sanayiinde kullanilmaktadir.

Ulkemizdeki besin alerjisi tiim diinyada oldugu gibi giderek artmaktadir. Cocuklarda ise en
sik alerjiye neden olan besinler inek siitii ve yumurtadir (Sicherer, 2011). Her yasta inek
siitiine kars1 istenmeyen reaksiyonlar goriilebilir. Bu reaksiyonlarim tiimii alerji degildir. Inek
siitii alerjisi, siit alimindan sonra siit proteinlerinden bir veya daha fazlasina karsi goriilen
immiinolojik  reaksiyonlardir. Intolerans ise alerjik olmayan reaksiyonlar olarak
tanimlanmaktadir (Ozgeker ve Tamay, 2015). Inek siitiinde alerjiye neden olabilecek 20’den
fazla protein bulunmaktadir (Wal, 1998). Bunlardan en 6nemlileri kazeindir (a-kazein). Siit
proteinleri pastdrizasyon, evaporasyon gibi islemlerden sonra da 0Ozelliklerini korurlar
(Fiocchi ve ark., 2010; Restani ve ark., 1995). Inek siitii alerjisi durumunda diyetten inek siitii
proteinleri ¢ikarilmalidir (Kneepkens ve Meijer, 2009). Bu durumda bebek ve annelere Ca, D
vitamini ve proteince zengin diyet verilmelidir. Yetiskinler ise inek siitii yerine bitkisel siitleri
tercih edebilir.

Inek siitiiniin tiiketiminden kaynaklanan laktoz intolerans1 ve siit alerjisi gibi konular
nedeniyle, diinya ¢capinda bitki bazli alternatif siitlerde talep artis1 olmustur. Gida Endiistrisi,
badem siitli ve soya siitii gibi, bitki kaynakli alternatifler olan, ¢esitli siit icecekleri sunarak bu
talepleri ele almistir. Bu siitler saglikli olarak ilan edilmis ancak kisa ya da uzun vadeli
tiikketimlerinin beslenme fizyolojisi ac¢isindan etkileri ¢ok az arastirilmistir (Vanga ve
Raghavan, 2018).

Ozellikle badem siitii vejetaryenlerin, laktoz intoleransi olanlarn son zamanlarda tercih ettigi
bitkisel, laktozsuz siittlir. Yasllar, kalp damar hastalar1 ve diyabet hastalar1 i¢in alternatif bir
iriin olarak goriilmektedir (Ceylan, 2013). Bu bitkisel siit labne peyniri gibi iiriinlerin
yapiminda da kullanilmaktadir.

Literatiir incelendiginde kayis1 cekirdegi siitii ile ilgili herhangi bir bilimsel c¢aligma
goriilmemektedir. Bu ¢alismada yeni bir {iriin olan kayis1 ¢ekirdegi siitiiniin baz1 biyoaktif
bilesenleri, antioksidan ve antibakteriyel 6zellikleri incelenmistir.

2.MATERYAL METOT

Materyal

Hacihaliloglu kayisi cesidine ait ¢ekirdekler Malatya ilinden 2018 hasat doneminde temin
edilmistir. Sert kabuk kisimlar1 ayrilan tohumlar bir gece distile suda bekletilmis ve
kahverengi kabuklar1 ¢ikarilmistir (Sekil 1). Daha sonra 50 g tohum 1 It distile su ile



homojenize edilmis ve ince gozenekli bir tiilbentten siiziilmiistiir. Ekstrakt 1’e 20 diliie
edilerek analizlerde kullanilmistir.

Sekil 1. Kayisi siitiinlin hazirlanmasi

Metot

Toplam Flavanoid Madde Analizi

Toplam flavanoid madde analizi Quettier ve ark. (2000) gelistirmis olduklar1 yonteme gore
415 nm dalga boyunda spektrofotometre ile belirlenmistir. Quersetin ile hazirlanmis olan
kalibrasyon egrisinden yararlanilarak toplam flavonoid madde miktar1 hesaplanmistir.
Toplam Fenolik Madde Analizi

Toplam fenolik madde tayini Folin-Ciocalteu yontemi kullanilarak, spektrofotometrede 750
nm’de belirlenmistir (Spanos ve Wrolstad, 1992). Orneklerin toplam fenolik madde icerikleri
gallik asit standard1 kullanilarak hesaplanmistir.

Antioksidan Kapasite Analizleri

DPPH Metodu

DPPH (1,1-diphenyl-2-picrylhydrazyl) metodu Bakhshi ve Arakawa (2006)’ya gore 515 nm
dalga boyunda spektrofotometrede belirlenmistir. Antioksidan kapasite %DPPH=(Akontrol-
Aornek)/Akontrol x 100 formiiliiyle hesaplanmistir.

ABTS Metodu

ABTS yontemi Re ve ark. (1999)’a gore yapilmis, 734 nm’de karisimin absorbansi
Ol¢iilmiistiir. Antioksidan kapasite %DPPH=(Akontrol-Aoérnek)/Akontrol x 100 formiiliiyle
hesaplanmustir.

FRAP Metodu

FRAP yontemi Benzie ve Strain (1996)’e gore yapilmis, absorbans 593 nm’de dl¢iilmiistiir.
Standart egri FeSO,4 soliisyonu kullanilarak hazirlanmigtir (100-1000 pl). Sonuglar pmol Fe
(IT)/g cinsinden hesaplanmustir.

Antibakteriyel Aktivite Analizleri

Antibakteriyel aktivite analizlerinde kullanilmak iizere hazirlanan ve konsantre edilen
ekstraktlar 0.22 um por genisligine sahip mikrofiltre yardimi ile steril edildikten sonra
kullanilincaya kadar -20 °C’de muhafaza edilmistir.

Orneklerden elde edilen su ekstraktlarinin antibakteriyel aktivitesi agar kuyu difiizyon
metoduna gore test edilmistir (Rauha ve ark., 2000). Test bakterisi olarak Bacillus subtilis
subsp. spizizenii ATCC 6633, Bacillus licheniformis ATCC 14580, Staphylococcus aureus
ATCC 6538, Enterobacter aerogenes ATCC 13048, Pseudomonas aeruginosa ATCC 9027,
Escherichia coli ATCC 8739 ve Klebsiella pneumoniae ATCC 33495; pozitif kontrol olarak
ise Eritromisin kullanilmistir. Analizler esnasinda test maddesi olarak, her bir ekstrakttan 150
ul kullanilmistir. Analiz sonucunda petriler 37 °C’de 48 saat inkiibe edilmis ve olusan
inhibisyon zonlar dijital kumpas yardimiyla mm olarak 6l¢iilmiistiir.



Istatistiksel Analizler
Calismada tiim analizler 3 tekrarli olarak yapilmis ve elde edilen verilerin
degerlendirilmesinde SPSS 15. paket programi kullanilmistir.

3.BULGULAR VE TARTISMA

Kayisi siitiine ait toplam flavanoid madde, toplam fenolik madde, DPPH, ABTS ve FRAP metoduyla
antioksidan aktivite degerleri Tablo 1’ de verilmistir. Ornegin toplam flavanoid madde miktar1 19.3
mg/100g ve toplam fenolik madde miktar1 49.5 mg/100g olarak belirlenmistir. Ceylan ve Ozer (2020)
badem siitii 6rneklerinde toplam fenolik madde igeriginin 0.34 mg/mL oldugunu bildirmislerdir. Colic
ve ark. (2017) 23 farkli badem genotipinde toplam fenolik madde analizi yapmislardir. Fenolik madde
miktar1 en yiiksek 1392 mg/L ve en diisiik 204 mg/L olarak tespit edilmistir. Milbury ve ark. (2006), 8
farkli badem 6rneginde yaptiklari arastirmada en yiiksek fenolik madde igerigini 241 mg /100 g, en
diisiik fenolik madde igerigini 127 mg/100 g bulmuslardir. Yigit ve ark. (2009) ac1 ve tath kayisi
cekirdeklerinin metanol ve suda ayr1 ayri ekstraktin1 hazirlayarak fenolik igeriklerine bakmuiglardir.
Fenolik madde igerigi en fazla 7.9 pug/mL ile tatli kayisi ¢ekirdeginin su oziitiinde bulunurken, en az
0.4 pg/mL aci1 kayisi ¢ekirdeginin su ekstraktinda bulunmustur.

Ornegin antioksidan kapasitesi DPPH yontemiyle % 59.8, ABTS yontemiyle % 60.56 ve FRAP
yontemiyle 293.5 pmol Fe IlI/g olarak tespit edilmistir. Yigit ve ark. (2009) ac1 ve tatli kayisi
¢ekirdeklerinin metanol ve suda ayri ayr1 ekstraktini hazirlayarak antioksidan aktivitelerine ve fenolik
igeriklerine bakmuglardir. DPPH metodunu kullanarak yaptiklari caligmada tath c¢ekirdegin su ve
metanol ekstraktlar1 sirasiyla %89.9 ve %87.7 oraninda antioksidan aktivite gostermigtir. Tath
cekirdegin aksine ac1 ¢ekirdek ekstraktlarinda aktivite gdzlenmemistir. Ceylan ve Ozer (2020) badem
stitii 6rneklerinde DPPH metoduyla antioksidan aktiviteyi % 67.11 olarak bildirmislerdir. Cakir ve ark.
(2018), kestane siitiiniin fiziksel, kimyasal ve biyokimyasal 6zellikleri iizerinde arastirma yapmis ve
kestane siitliniin antioksidan aktivitesinin yiiksek oldugunu tespit etmislerdir. Tyug ve ark. (2010),
soya siitii tozunda yaptiklar1 arastirmada FRAP degerini 825.71 umol Fe (II)/100g olarak tespit
etmislerdir.

Tablo 1. Kayis: siitiiniin baz1 biyokimyasal 6zellikleri ve antioksidan aktivitesi

Toplam Toplam
ABTS FRAP DPPH Fenolik Flavanoid
(%) (nmol Fe (%) Madde Madde
11/g) Miktan Miktan
(mg/100g) (mg/100g)
Kayis Siitii 60.56£2.6 293.5+10.2 59.8+6.1 49.5+3.1 19.31£1.7

Omneklerin antibakteriyel dzelliklerinin belirlenmesi amaciyla test bakterisi olarak Bacillus subtilis
subsp. spizizenii ATCC 6633, Bacillus licheniformis ATCC 14580, Staphylococcus aureus ATCC
6538, Enterobacter aerogenes ATCC 13048, Pseudomonas aeruginosa ATCC 9027, Escherichia coli
ATCC 8739 ve Klebsiella pneumoniae ATCC 33495; pozitif kontrol olarak ise Eritromisin
kullanilmigtir (Tablo 2). Kayisi siitii 6rneginin ¢alismada kullanilan higbir test bakterisi iizerinde
antibakteriyel aktivite sergilemedigi belirlenmistir. Alan ve ark. (2013), kayis1 ve Kkayisi
cekirdeklerinin antimikrobiyal etkisi lizerine yaptigi calismada taze kayisinin farkli mikroorganizmalar
(Klebsiella pneumoniae 13883,Staphylococcus aureus 6538,Escherichia coli ATCC 8739, Bacillus
megaterium DSM 32,  Enterococcus faecalis ATCC 29212, Streptococcus faecalis, Candida
albicans,Saccharomyces cerevisiae) lizerinde etkili oldugunu ancak kayisi ¢ekirdeginin higbir etki
gostermedigini tespit etmislerdir. Singh ve ark. (2020) soya siitiliniin test bakterileri iizerinde herhangi
bir antimikrobiyel aktivite gostermedigini, ancak fermente soya siitiiniin farkli oranlarda
antimikrobiyel aktiviteye sahip oldugunu bildirmislerdir.

Tablo 2. Kayis: siitlinlin antibakteriyel aktivite degerleri
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Kayisi siitii  Eritromisin

(mm) (mm)
Pseudomonas aeruginosa ATCC 9027 - -
Klebsiella pneumoniae ATCC 33495 - 12.88+ 0.47
Bacillus licheniformis ATCC 14580 - 31.55+0.16
Staphylococcus aureus ATCC 6538 - 30.52+ 0.06
Enterobacter aerogenes ATCC 13048 - 10.87+ 0.47
Escherichia coli ATCC 8739 - 12.24+0.08

Bacillus subtilis subsp. spizizenii ATCC 6633

4.SONUCLAR VE ONERILER

Kayis1 siitii vegan beslenmesinde ve laktoz intoleransi gibi rahatsizligi olan kisilerde
bitkisel slit olarak tercih edilebilir. Antioksidan aktivitesi % 50’nin ilizerinde olan kayist siitii
iyl bir biyoaktif bilesen kaynagi olarak goriilebilir. Ancak kayis1 c¢ekirdegi siyanojenik
glikozit olarak bilinen amigdalin adli maddeyi igermektedir. Kayisi cekirdegi yiyerek
zehirlenmis olan 6zellikle ¢ocuk yasta ¢cok sayida vaka bulunmaktadir. Bu durum 6zellikle ac1
cekirdeklerde daha fazla goriilmektedir. Ciinkii ac1 badem ve kayisi ¢ekirdekleri ¢cok daha
fazla amigdalin igermektedir. Amigdalinin insanlardaki toksik dozu kg viicut agirligi basina
0.5-3.5 mg arasinda degismektedir. Sonu¢ olarak kayisi ¢ekirdeginin giinliik tiiketim dozu
belirlenerek kullanilmasi 6nemlidir.
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RHEOLOGICAL PROPERTIES STUDY OF CURD FAT CONTENT, OBTAINED BY ACID-
RENNET COAGUALTION OF COW MILK

Achraf Bouisfi

University Moulay Ismail, Faculty of Sciences, Physics Department, Meknes, Morocco

Firdaouss Bouisfi

University Moulay Ismail, Faculty of Sciences, Physics Department, Meknes, Morocco

Mohamed Chaoui
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ABSTRACT

Starting from January 2020 until June 2020, the applicability of the usual rheological models (Ostwald
model, Herschel-Bulkley and Casson) was examined to curd flow curves over a wide range of shear
rates. The objective behind this study is to describe how the fat content of curds affect the curd paste
rheology and what is the more effective rheological model for the viscosity prediction of curd based
on fat content.

The raw milk samples for this study were collected from selected farms, known by their mastery of
farming techniques, equipped with the new tools of livestock health control. The livestock is 165 milk
cows from Prim’Holstein breed. The milk was standardized to the same quality parameters (protein
content, Total solids, pH), the curd paste was obtained by Combining Acid and Rennet Coagulation,
all curd samples follow the same process requirements and parameters.

Keywords: rheology; shear rate; fat; curd; milk.
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SYNTHESIS AND CHARACTERIZATION, BIOLOGICAL EVALUATION AND ANTI-
CORROSION ACTIVITY OF SOME HETEROCYCLIC COMPOUNDS (OXAZEPINE,
TETRAZOLE) DERIVED FROM SCHIFF BASES

Rehab K. Al-Shemary
Department of Chemistry, College of Education for Pure Science, Ibn Al-Haitham,
University of Baghdad, Iraq

ABSTRACT

This work included synthesis of several new Schiff bases by condensation of some benzaldehyde
derivatives and 4,4'-Oxydianiline to get Schiff bases (al-a3) and with some acetophenone derivatives
to get new Schiff bases (b4-b6). Then, synthesized Schiff bases were reacted with phthalic anhydride
to get new compounds of oxazepines (c7-c12). In addition, sodium azide was reacted with synthesized
Schiff bases in THF to get new derivatives of tetrazole. The synthesized compounds were described by
physical properties and spectroscopy recorded by ("HNMR, "CNMR and FT-IR) and the components
pureness was curtained by TLC.

The biological efficacies of some synthesized compounds were also tested against Gram-(-) bacteria
such as S. saprophyticus ATCC, S. aureus ATCC, E. faecalis ATCC2, and B. cereus ATCC, as well as
Gram-(-) bacteria such as P. mirabilis ATCC, M. catarrhalis ATCC, K. pneumoniae ATCC, and E.
coli. The ability of these compounds to inhibit mild steel corrosion in 1 mol.l"" H2SO4 was tested. The
gram positive and gram negative bacteria were used to test the biological activity.

Keywords: Schiff bases, oxazepine, tetrazole, biological activity.
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MICROWAVE SYNTHESIS SCHIFF BASE FROM DRUG AND 1,10-
PHENANTHROLINE/8-HYDROXYQUINOLINE AS A CO-LIGAND WITH
COMPLEXES: CYTOTOXIC, ANTIMICROBIAL, AND DNA INTERACTION
EFFICACY

Rehab K. Al-Shemary
Department of Chemistry, College of Education for Pure Science, Ibn Al-Haitham,
University of Baghdad, Iraq

ABSTRACT
The Schiff-base of the N,O donor ligand is made by combining benzophenone and trimethoprim in a

1:1 molar ratio. Various spectroscopies are used to describe the ligand. Multiple new mixed ligand
complexes of two ligands are produced with Ni(II), Co(Il), and Cu(Il) ions, where (L1)=Schiff-base
(L2)=1,10-phenanthroline(1,10-Phen) and deprotonated 8-hydroxyquinoline (8-HQ). The ultimate
result of thermal breakdown for specific complexes is metal oxide, according to research. Also,
thermal gravimetric analysis (TGA) detects that the water molecules associated with the complexes are
either coordinated or crystalline. Co(II), Ni(II), and Cu(Il) complexes of the Schiff base's preparation
process have octahedral geometry (for 1,10-Phen). On the other hand, Cu (II) complexes have a square
planar shape (for 8-HQ). Their estimated field values coincide with their postulated geometry. In
addition, antifungal and antibacterial mixed ligand complexes were tested against pathogenic strains of
four fungi: Aspergillus fumigatus, Syncephalastrum racemosum, Geotricum candidum, and Candida
albicans. Two Gram (-); Pseudomonas aeruginosa and Escherichia coli and two Gram(+) bacteria; and
Bacillus subtilis, Streptococcus pneumonia. The anticancer cell lines studied were MCF-7, HaCaT,
and A549. Highly outcome of mixed Cu(Il) complexes was the prominent notice.
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ISOLATION AND CHARACTERIZATION OF FUNGAL PRODUCERS OF NATURAL
CHOLESTEROL-LOWERING AGENTS

Emine Seydametova
Universiti Malaysia Pahang, College of Engineering, Kuantan, Malaysia.
ABSTRACT

Hypercholesterolemia is the most important risk factor for coronary heart disease and stroke. Natural
statins are cholesterol-lowering agents of well-proven effectiveness and safety. They selectively inhibit 3-
hydroxy-3-methylglutaryl-coenzyme A reductase, the regulatory enzyme in cholesterol biosynthesis. The
development of fermentation processes for the production of statins using active microbial producers
might be a commercially attractive approach. The overall aim of this study was to isolate soil microfungi
and identify potential producers of natural statins to species level. In the present study, fungal cultures
were isolated from uncultivated and cultivated soils. After submerged fermentation, these isolates were
tested for their ability to produce natural statins. Cultural properties of the selected isolates were studied
on several diagnostic agar media: Czapek-Dox Agar, Czapek Yeast Autolysate Agar, Malt Extract Agar
and Yeast Extract Sucrose Agar. Micro-morphological observations were made in accordance with a
standard procedure. For physiological characterization, growth on Czapek Yeast Autolysate Agar at
25°C and 30°C and on Czapek Yeast Autolysate with 5% NaCl agar medium were determined. In
addition, the growth of the isolates on Nitrite-Sucrose agar and their growth, as well as acid and base
productions on Creatine-Sucrose agar were also assessed. Molecular identification of each fungal isolate
was conducted based on PCR amplification of the ITS1-5.8S-ITS2 rDNA region and its sequence data
analysis. Fungal identification methods used in this study confirmed that the selected isolates ESF2M and
ESF19M are referable to Penicillium citrinum, while ESF20P and ESF26P were most closely related to
Penicillium janthinellum. The most active statin producer ESF21P showed the highest homology with
Penicillium brefeldianum. In conclusion, the current research study has demonstrated successes and
advances in the effort towards the isolation and characterization of the fungal producers that are capable
of synthesizing natural statins.

Keywords: identification, microfungi, screening, soil, statins.
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ABSTRACT

Sustainable Development Goal 6 (SDG #6) is about "clean water and sanitation for all". It is one of 17
Sustainable Development Goals established by the United Nations General Assembly in 2015, the official
wording is: "Ensure availability and sustainable management of water and sanitation for all”. No thanks
to the existence of COVID-19 pandemic, it has grossly caused great harm to the urban poor living in the
slums with no or little access to adequate clean water. The health practitioners have directly confirmed the
importance of sanitation, hygiene and unrestricted access to clean water in order to prevent diseases. One
of the major pressing issues currently affecting society is the inadequate state-of-the-art and operative
pathways to address the environmental degradation, therefore there is need for sustainable technology in
this regard. Nanoremediation is a viable technology capable of tackling environmental contamination,
especially dealing with recalcitrant contaminants. Nanotechnology is suitable in environmental
technology for the protection of our environment with following benefits: prevention or treatment of
pollution; cleanup of long-term environmental issues such as accumulated hazardous waste sites. Such
environmental cleanup includes removal of heavy metals and other toxic contaminants from the
environment and the strategy is known as remediation. Remediation of toxic pollutants can be
accomplished via traditional pathways (such as physical, chemical & biological remediation
technologies). The important of these traditional techniques for environmental remediation have been
acknowledged, however, there is no single technique that can achieve remediation in total. Therefore,
there is a call to strategically develop efficient nanotechnology-based alternative pathways using
nanomaterials or nanomaterial-composites for total decontamination of these recalcitrant contaminants
from the environment. Therefore, in this work we provide a meticulous recent advances and future
outlooks of nanoremediation technologies for efficient and cost-effective environmental decontamination
towards SDG #6.

Keywords: Nanoscience, Nanotechnology, Remediation, Environmental Pollutants, Pollution, SDG #6
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OZET

Bu calismada, kitosan (CS)/karboksimetil seliiloz (CMC)/ itakonik asit (IA) hidrojellerini farkli
kombinasyonlarda iceren yeni hidrojeller sentezlenmistir. Hazirlanan hidrojeller, hem fourier
transform kizilotesi spektroskopisi (FTIR) hem de taramali elektron mikroskobu (SEM) kullanilarak
karakterize edilmistir. Hidrojellerin sisme ve difiizyonu Ozellikleri adsorpsiyon prosesinde
kullanilabilirligi agisindan degerlendirilmistir.

Kitosan tozu (CS), Fluka kimyasal, asetilasyon derecesi %14 ile saglandi. Viskozite ortalama
molekiiler agirlik 70.000 kDa'dir. Itaconic asit (IA), Fluka Chemical Company'den, Karboksimetil
selilloz (CMC) ise Sigma-Aldrich Chemical Company'den analitik kalitededir. Tiim ¢ozeltiler distile
su kullanilarak hazirlanmistir. 0.1 g CS, %1 asetik asit (10 mL) i¢inde ¢oziindiiriilmiis, daha sonra 2.5
mL glutaraldehit (agirlikca %0.4) CS c¢ozeltisine ilave edilmistir. 10 mL CS ¢ozeltisine belirli bir
miktarda IA (0.02 mg) ve CMC (0.02 mg) ilave edilmistir. Viskoz reaksiyon ¢ozeltisi hizli bir sekilde
karigtirildiktan sonra bir cam tiipe (5 mm i¢ ¢ap) yerlestirilmis ve kapag kapatilmistir. Daha sonra
karigim dondurucuda -12°C'de 48 saat sogutulmustur. Jellesmeden sonra, hidrojeller tiipten ¢ikarilmig
ve daha sonra 25°C'de oda sicakliginda damitilmis suda eritilmistir. Bu ekstraksiyon islemi, artik
monomerlerin ve c¢apraz baglanmamis polimerlerin jelden ¢ikarilmasina yardimci olmaktadir.
Oziitlenen jeller, jel fraksiyonu hesaplanmadan &nce sabit bir kuru agirhiga ulasana kadar vakumlu
firinda (30°C) saklanmustir.

Hazirlanan hiderojellerin kimyasal karakterizasyonu i¢in Fourier Doniisiimii Kizil6tesi Spektroskopisi
(FTIR) (Bruker VERTEX 70 ATR) ylizey Ozellikleri elektron tarama mikroskobu (SEM) (FEI-
QUANTA FEG 250) kullanilarak karakterize edilmistir.

FT-IR spektrumunda, genis tepe, kitosan i¢inde meydana gelen hidroksil gruplarina (OH) ve hidrojen
bag olusumuna karsilik gelen 3284.57 cm™'de gériinmiistiir. Polimer omurgasindaki ana tepelerden
sp3 hibritlestirilmis CH germe titresim bandi, glutaraldehit konsantrasyonu igin 2918.01 cm™ ve
2873.83 cm’' olmak iizere iki tepede kaydedilmistir. Kitosan i¢in, NH, grubunun titresimi, yaklasik
1542.53 cm™'de banttan sorumluyken, karbonil grubu yaklasik 1640.54 cm™'de kaydedilmistir.
Karakteristik C=N imin tepe noktalari, glutaraldehit capraz bagh kitosan hidrojel i¢in yaklasik 1640.54
cm’ de goriilebilir. Bu bant glutaraldehitin karbonil (C=0) grubu ile kitosanmn amin (-NH,) grubunun
reaksiyona girdigini kanitlar. 1720 cm™'de itakonik asidin karbonil (C=0) germe bandi da CH,
makaslama i¢in 1428 cm™ olarak ortaya ¢ikar ve CMC'nin karakteristik bir zirvesidir. 1059.55 cm’
"deki bant, karboksimetileter grubundan kaynaklanmaktadir. Hazirlanan CS(CMC/IA hidrojelin
birbirine bagli gbézenekli ag yapisina sahip oldugu SEM goériintiisiinde belirgin sekilde goriilmiistiir.
Gozeneklerin baglantis1 hidrojellerin sismesinde 6nemli bir rol oynamis ve adsorpsiyon prosesinde
kullanilabilirligini gostermistir.

Anahtar kelimeler: CMC, hidrojel, Itakonik asit, Kitosan, karakterizasyon
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PREPARATION AND CHARACTERIZATION OF CHITOSAN/CARBOXYMETHYL
CELLULOSE/ITACONIC ACID HYDROGELS

ABSTRACT

In this work, new hydrogel composites containing chitosan (CS)/carboxymethyl cellulose (CMC)/
itaconic acid (IA were snthesized. The prepared hydrogels were characterized using both fourier
transform infrared spectroscopy (FTIR) and scanning electron microscopy (SEM). The properties of
the hydrogels were evaluated in terms of swelling and diffusion characteristics to be used adsorption
process.

Chitosan powder (CS) was supplied by Fluka chemical, acetylation degree 14%. The viscosity
average-molecular weight is 70,000 kDa. Itaconic acid (IA) was purchased from Fluka Chemical
Company. Carboxymethyl cellulose (CMC) was purchased from Sigma-Aldrich Chemical Company.
All the reagents were of analytical grade and used as received. All the solutions were prepared using
distilled water. Briefly, CS (0.1 g) was dissolved in 1% acetic acid (10 mL). Later, 2.5 mL of
glutaraldehyde (0.4 wt. %) was added to CS solution. A certain amount of IA (0.02 mg) and CMC
(0.02 mg) were added to 10 mL of CS solution. The viscous reaction solution was stirred quickly and
were placed in a glass tube (5 mm inner diameter) and stoppered. Afterwards, mixture was cooled in
freezer at —12-C for 48 h. After gelation, the hydrogels were removed out of tube and then thaw in
distilled water at room temperature at 25°C. This extraction process helps to remove residual
monomers and uncross-linked polymers from the gel. Extracted gels were stored in vacuum oven
(30°C) until reaching to a constant dry weight before calculating the gel fraction. Fourier Transform
Infrared Spectroscopy (FTIR) (Bruker VERTEX 70 ATR) was used for the chemical characterization
of the synthesized hydrogels and their surface characteristics was characterized using electron
scanning microscopy (SEM)-energy dispersive Xray analyzer (EDX) (FEI-QUANTA FEG 250).

In the FT-IR spectrum of SC/CMC/IA of hydorgel, the broad peak appears at 3284.57 cm’
corresponding to hydroxyl groups (OH) and hydrogen bond formation that occurred within the
chitosan. The sp3 hybridized C-H stretching vibration band from the main peaks in the polymer
backbone was recorded in two peaks 2918.01 cm ™' and 2873.83 cm ™! for glutaraldehyde concentration.
For chitosan, the vibration of the NH2 group is responsible for the band at about 1542.53 cm™ whereas
the carbonyl group is reported at about 1640.54 cm™. The characteristic C=N imine peaks can be seen
at around 1640.54 cm™ for the glutaraldehyde cross-linked chitosan hydrogel. This band proves that
carbonyl (C=0) group of glutaraldehyde and the amine (-NH2) group of the chitosan are reacted. The
carbonyl (C=0) streching band of itaconic acid at 1720 cm ' is also appeared 1428 cm™ for CH,
scissoring is a characteristic peak of CMC. The band at 1059.55 cm™ is due to carboxymethylether
group. Surface characteristics of the prepared hydrogel was determined with SEM analysis. It is clear
that the prepared hydrogel possess interconnecting porous network structure. The connectivity of the
pores played an essential role in the swelling of the hydrogels.

Keywords: CMC, Chitosan, hydrogel, Itaconic acid, characterization.

1.GIRIS

Nadir toprak elementlerin az miktar kullanim, {irliniin kalitesini 6nemli 6l¢lide artirmaktadir. Yiiksek
teknoloji iriinlerinde de kullanim miktar1 az olmaktadir. Renkli ekranlarda, mikrofonlarda cep
telefonu devreleri ve Unitelerinin kiiglik ve fonksiyonel olmasinda, giines pillerinde 6nemli yer
almaktadir (USGS, 2002).

Adsorpsiyon prosesleri igme sular1 ve atiksularda yaygin olarak kullanilmaktadir. Adsorplanacak
maddenin sudaki ¢oziiniirliigii, adsorplanacak maddenin molekiil yapisi, Molekiile bagli gruplarin
yerleri, adsorban ylizey alani, partikiil biiyiikliigii, sicaklik, pH temas siiresi adsorpsiyon prosesinin
verimini etkilemektedir. Aadsorbant madde ylizeyinde adsorplanmis bir maddenin, kendisine oranla
adsorplanma derecesi daha yiiksek olan bir madde tarafindan yer degistirmesi desorpsiyon olarak
tamimlanmaktadir. Hidrojeller, suda ¢6ziinmeden sisebilir ve {i¢ boyutlu, ¢apraz bagl polimerik yapilar
olup, kimyasal veya fiziksel ¢apraz baglarin varlig1 nedeniyle suda ¢éziinmezler (Know ve dig., 2008).
Sekil 1°de goriilen ¢apraz bagl polimerdeki su sever gruplarin fazla sayida olmasi daha fazla sismeye
sebep olur. Bir hidrojelin ¢apraz bagl yapisi Sekil 1’de verilmistir (Nursevin ve dig., 1998).
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Capraz bagli ve birlestirici ag yapili polimerler uygun ¢oziicii ortamina konulduktan sonra, ¢oziiciiniin
yapiya girmesi ile sisme baglar. Bu durum; en biiyiik sisme degerine ulasildigi denge durumudur
(Tasdelen ve dig., 2017).

% Sisme (%S) 1.1. esitligi ile belirlenir.

Mt—Mo
Mo

%S = (1.1
Burada, MO0; baslangigtaki kuru hidrojel polimer kiitlesi, Mt; t siire sonraki sismis hidrojelin kiitlesidir.
Dinamik sisme testleri sonucu olusturulan sisme kinetigi egrileri ikinci dereceden varsayilir ve;

£ = ks(Smax — 5)? (1.2)
esitligi uygulanir. Esitlikte dS/dt; sisme hizini, Smak; jelin denge anindaki (tden) sisme degerini, S; t
anindaki sisme degerini ve ks; sisme hiz sabitini gostermektedir. Esitligin t=0 i¢in S=0 ve t=tden i¢in
S=Smak sinir kosullarinda matematiksel diizenlenmesi sonucu;

S=A+Bt (1.3)
esitligi elde edilir. Esitlikte A(=1/Smak2ks); baslangi¢ sisme hizinin (1/ro) tersi, B(=1/Smak) ise en
bliyiik sisme degerinin tersidir.

Hidrojel ve yari-IPN yapilarin sisme kinetigi ve difiizyon tiiriiniin aciklanmasinda Fick yasasi en temel
uygulanandir. Sigsme 6zelligi gosteren polimerlerin sisme kinetigi;

F_ﬁ_

ktn (1.4)

esitligi yardimiyla incelenmektedir. Bu esitlikte Mt; t aninda jelin igerdigi ¢oziicii kiitlesi, Md;
dengedeki jelin igerdigi ¢oziicii kiitlesi, n; ¢dziiciiniin difiizyon tiirlinii gosteren diflizyon {isteli, k;
difiizyon sabitini gostermektedir. F; jelin t aninda aldig1 ¢oziicli miktarimin dengede alinan ¢oziicii
miktarina oranidir ve sisme kesri olarak tanimlanir.

K\ 1

D = nr? (—) = (1.5)

4) n

Esitlikte yer alan n ve k degerleri InF-Int grafiklerinden hesaplanan difiizyon iisteli ve
difiizyon sabiti degerleridir. r degeri sismis hidrojelin cm cinsinden yarigapidir.

Sekil 1. Hidrojellerin Capraz Bagli Yapisi (Nursevin ve dig., 1998).
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Seliiloz dogada en yaygin ve geri kazanilabilir ve ayrisabilir malzemedir. Ancak, suda ve organik ve
inorganik solventlerde ¢6ziinmedigi i¢in siirli uygulama alani bulmaktadir. CMC miikemmel film
olusturma yetenegine sahiptir, biyolojik bozunur ve diisiik toksik etki gdosterebilmektedir. CMC ayrica
giiclii hidrofilik 6zellik gostermekte ve stabil i¢ yapis1 bulunmaktadir. Biitiin bu 6zellikler ile kompozit
filmlerin perfromansini iyilestirmek i¢in kullanilabilmektedir (Yang ve dig., 2018).

Yeni bir karboksimetil seliiloz kapli metal organik materyalin imalati (MOF-5-CMC) kursun
iyonlarini sulu ¢ozeltilerden uzaklastiran adsorbandir. Yapilan calismada adsorpsiyon malzemesi
karakterize edilmistir, temas siiresi, pH, orjinal fonksiyonlar1 incelenmistir. Pb(Il) ¢6zeltisinin
konsantrasyonu ve adsorpsiyon kapasitesindeki adsorpsiyon sicakligi incelenmistir. Adsorpsiyon
dengesine 120 dakikada ulagilmamistir (Jin ve dig. 2019).

Bir diger calismada, yeni bir nanoboyutlu iiretmek igin etkili bir ¢apraz baglayici reaktifi olan
glutaraldehit yoluyla kati-kati immobilize karboksimetil seliiloza kat1 bir destek olarak titanyum oksit
(Nano-Ti02) kullanilmistir ( Mahmoud 2017).

Ozetle Seryum cok degerli bir element olmakla birlikte giderimi icin alterantif ucuz metodlarm
arastirilmasi geregi bulunmaktadir.

Bu ¢alismada esas olarak karboksimetil seliiloz (CMC) bazli hidrojel kompozitlerin sentezlenerek sulu
¢oOzeltiden seryum ve lityum’un adsorpsiyonu i¢in kullanimi amaglanmistir. Hazirlanan hidrojeller,
hem fourier transform kizil6tesi spektroskopisi (FTIR) hem de taramali elektron mikroskobu (SEM)
kullanilarak karakterize edilmistir. Hidrojellerin sisme ve difiizyonu 6zellikleri adsorpsiyon prosesinde
kullanilabilirligi agisindan degerlendirilmistir. Adsorpsiyon prosesini takiben desorpsiyon ile geri
kazinmlar1 ve hidrojelin yeniden kullammmi kapasitesi degerlendirilmistir. Dogal bilesenler
kullanilmakla birlikte hidrojel komozisyonu ve adsorpsiyon prosesi sirasinda suya herhangi bir toksik
bilesenin gecis riskini degerlendirmek tiizere Daphnia magna standart toksisite test metodu
kullanilarak ekotoksisite izlenmistir.

2.MATERYAL VE METOD

2.1.Hidrojellerin Hazirlanisi

Belirli miktarlarda hidrojel bileseni (leri), (kitosan, itakonik asit ve CMC) 12,5 ml
(%1)’lik asetik asit ¢ozeltisi ile karistirihp ¢oziilmeye birakilmistir. Daha sonra
%6’k 2,5 ml ¢capraz baglayici olan gluteraldehit ilave edilmistir. Hazirlanan
¢ozeltinin tam anlamyla hazir olmasi icin ortalama 10-15 dk karistirilmis olup,
ardindan hazirlanan karisim cam tiipler icine alinarak agzi kapatilarak buzluga
birakilmistir. 2-3 giin sonunda cam tiipler yavasca kirillarak jeller ¢cikarilmis ve
distile su icerisinde bekletilerek saflastirilmistir ve takiben kurutulmustur.
Hazirlanan hidrojeller in kompoziyonlar Cizelge 1’de 6zetlenmistir.

Cizelge 1. Hazirlanmis hidrojellerde kullanilan kimyasal miktarlari

Hidrojel Miktar (gr)

Saf Karides (SK) 0,1 gr (metilen bis akrilamid-capraz baglayici ,Amonyum persiilfat
bagslatici)

CMC (0.6’11k) 0,2 gr (metilen bis akrilamid-gapraz baglayici ,Amonyum persiilfat
baslatici)
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CMC ve SK 0,2 gr CMC ve 0,1 Saf Karides (metilen bis akrilamid-capraz
baglayici ,Amonyum persiilfat baslatici)

Kitosan (CS) 0,2 gr (metilen bis akrilamid-gapraz baglayici ,Amonyum persiilfat
bagslatici)

A2 (1) 0,01 gr Itakonik Asit ve 0,1 Saf Karides (metilen bis akrilamid-
capraz baglayict ,Amonyum persiilfat baglatici)

A3 (2) 0,02 gr itakonik Asit ve 0,1 Saf Karides (metilen bis akrilamid-
capraz baglayic1 ,Amonyum persiilfat baslatici)

A5 (1) 0,01 gr Itakonik Asit ve 0,2 Kitosan (metilen bis akrilamid-gapraz
baglayici ,Amonyum persiilfat baslatici)

A6 (2) 0,02 gr Itakonik Asit ve 0,2 Kitosan (metilen bis akrilamid-gapraz
baglayict ,Amonyum persiilfat baglatic1)

A7 (1) 0,1 gr Saf Karides - 0,01 itakonik Asit ve 0,01 gr CMC (metilen bis
akrilamid-capraz baglayici ,Amonyum persiilfat baslatic1)

A8 (2) 0,1 gr Saf Karides - 0,01 itakonik Asit ve 0,02 gr CMC (metilen bis
akrilamid-capraz baglayic1 ,Amonyum persiilfat baslatic1)

A9 (1) 0,01 gr Kitosan — 0,01 gr Itakonik Asit ve 0,01 gr CMC (metilen bis
akrilamid-capraz baglayici ,Amonyum persiilfat baslatic1)

A10 0,01 gr Kitosan — 0,02 gr Itakonik Asit ve 0,02 gr CMC(metilen bis

akrilamid-capraz baglayic1 ,Amonyum persiilfat baslatic1)

2.2. Hidrojellerin Sisme Degerleri

Birinci asamada hazirlanan hidrojellere sisme deneyleri uygulanmistir. Belirli bir
miktar alinan hidrojeller hassas terazi’de tartilarak t=0 dakikadaki agirhg:
kaydedilmis, daha sonra sabit sicaklikta, icerisinde distile su dolu olan erlenlerde
sismeye birakilmistir. Hidrojellerin 5, 10, 15, 20, 25, 30, 45, 60, 120, 180, 240, 300,
360, 1440 ve 1500 dakikalar sonunda, hidrojeller oda sicakhiginda bekletilip
kurutulduktan sonra tartimlari yapilmistir.

2.3. Sisme Difiizyon Degerleri

Birinci asamada hazirlanan hidrojellere sisme deneyleri uygulanmustir. Belirli bir miktar alman
hidrojeller hassas terazi’de tartilarak t=0 dakikadaki agirlig1 kaydedilmis, daha sonra sabit sicaklikta,
igerisinde distile su dolu olan erlenlerde sismeye birakilmistir. Hidrojellerin 5, 10, 15, 20, 25, 30, 45,
60, 120, 180, 240, 300, 360, 1440 ve 1500 dakikalar sonunda, hidrojeller oda sicakliginda bekletilip
kurutulduktan sonra tartimlari yapilmistir. Ikinci asamada sismesi hesaplanan hidrojellerin sisme
kinetikleri buna istinaden hidrojellerin su difiizyonunun logaritmik formu kullanilarak InF — Int
grafikleri ¢izilmistir.

3.BULGULAR

3.1.Sentezlenen Hidrojellerin Karakterizasyonu

3284.57 cm™'de gorillen genis tepe, kitosan iginde meydana gelen hidroksil gruplarma (OH) ve
hidrojen bag1 olusumuna karsilik gelir. Polimer omurgasindaki ana tepelerden sp3 hibritlestirilmis CH
germe titresim bands, glutaraldehit konsantrasyonu i¢in 2918.01 cm™ ve 2873.83 cm™ olmak iizere iki
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tepede kaydedildi. Kitosan igin, NH2 grubunun titresimi, yaklasik 1542.53 cm™'deki banttan
sorumluyken, karbonil grubu yaklasik 1640.54 cm™'de rapor edilmektedir. 1720 cm™'de itakonik
asidin karbonil (C=0) germe bandi1 da goriilmektedir. CH2 makaslama i¢in 1428 cm™, CMC'nin
karakteristik bir zirvesidir. 1059.55 cm™deki bant, karboksimetil eter grubuna baghdir. Sekil 2’de
FTIR grafigi verilmistir.

Sekil 2. FTIR grafigi

SEM goriintiisiinden (Sekil 3) de goriildigi éa}g}r(‘r;éntezlenen hidrojel gozenekli bir ag yapisina
sahiptir.

CS/CMC/IA hidrojelin SEM goriintiisiinden, hazirlanan hidrojelin birbirine bagli gozenekli ag
yapisina sahip oldugu agiktir. Gézeneklerin baglantist hidrojellerin sismesinde énemli bir rol oynadi.
Sekil 3’de CS/CMC/IA SEM goriintiisii verilmistir.

:
NABILTEM

SEM goriintiisii

3.2. Hazirlanan Hidrojeller Sisme Degerleri

Kitosan’a CMC ve IA ilavesinin yapiya yiliksek miktarda su tutma yetenegi kazandirdigi
gozlemlenmistir (Chen ve dig., 2003; Sun ve dig., 2006). Bu, CMC ve [A'nin yapisindaki hidroksil ve
karboksil gruplarindan kaynaklanmaktadir. Cizelge 2’de hidrojellerin hesaplanan sisme degerleri
verilmistir. Hidrojellerin 5, 10, 15, 20, 25, 30, 45, 60, 120, 180, 240, 300, 360, 1440 ve 1500
dakikalar sonunda sisme degerleri esitlik 1.1 de verildigi gibi hesaplanmugtir. En iyi sisme sonucu A10
hidrojelinde alinmistir. Bundan sonraki adsorpsiyon deneyleri i¢in A10 hidrojelleri kullanilacaktir.

Cizelge 2. Hazirlanmis hidrojellerin sisme degerleri
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Hidorjeller Mo(g) Mt(g) 24sa %S
Saf Karides (SK) 0.0099 0.0869 777.78
CMC 0.0139 0.0785 464.74
CMC/Saf karides 0.0159 0.0993 524.52
Chitosan (CS) 0.0551 0.2329 322.68
A2 0.0093 0.0553 494.62
A3 0.0151 0.0472 2125
A5 0.018 0.1063 490.5
A6 0.0187 0.1165 522.9
A7 0.0111 0.076 584.6
A8 0.009 0.032 255.5
A9 0.0161 0.0927 475.7
Al0 0.0146 0.1037 610.2

3.3. Sisme Difiizyon Degerleri

Grafiklerde goriildiigii lizere hidrojellerin sisme ylizdesi arttikga hidrojellerin diflizyon katsayilar1 da
artar.

Sekil 4’de InF — Int grafiklerini ve Cizelge 3’te sismeye baglh difiizyon degerleri verilmistir.

CS/CMC/IA hydrogel (A10)

14

1,2 o.

-InF

0,6

0,4

0,2

Int
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Sekil 4. InF — Int grafik

Cizelge 3. Hazirlanmis hidrojellerin difiizyon degerleri
Hidorjeller k n D
A2 0,562 0,1093 1.7 x107
A3 0,272 0,373 3.9x10*
A5 0,245 0,383 3.6x10™
A6 0,269 0,3184 9.7 x107
A7 0,534 0,1254 1.5x10™®
A8 0,55 0,134 6.1x10°"
A9 0,215 0,4177 5.1x10*
A10 0,595 0,0952 1.6 x10™"
(CS/IA/CMC)
Pure schrimp 0,624 0,0626 2.7x107"
CMC/Pure 0,299 0,2295 4.3 x10°
schrimp
Chitosan (CS) 0,227 0,1321 5.9x10™

3.4. Ce(IIT) Adsorpsiyonuna pH etkisi

Adsorpsiyon calismalarinda adsorban’a etki eden en Onemli parametrelerden bir tanesi pH
parametresidir. Adsorbant molekiillerinin duyarli oldugu pH araliklar vardir. Bu ¢alismada hidrojel ile
Ce metalinin sudan uzaklastirilmasinda farkli pH araliklarinda adsorpsiyon calismalari yapilmistir.
Calismada; sicaklik 25 °C ,adsorpsiyon siiresi 24 sa, ¢alkalama hiz1 150 rpm ve adsorbent miktar1 0,1
gr baglangic secilerek deneysel caligmalar yapilmistir. pH etkisinin Ce giderim verimine etkisinin
belirlenmesi ¢alismasinda numune pH’lar1 0,1 N NaOH ve 0,2 N H,SO, ¢ozeltileri kullanilarak
numune pH’1 araliklar 3-5-7 araligina ayarlanmistir. Deney sonuglarinda da goriildiigii tizere artan pH
degerlerinin Ce giderim verimine pozitif etki yapmadig1 gézlemlenmektedir.

Cizelge 4. Deney kosullar1 A10 Adsorbant Miktari: 0.1 gr, Sicaklik: 25°C , Calkalama Hizi: 150 rpm,
Adsorpsiyon Siiresi: 1440 dk)Cizelge 4. A10 hidrojellerin adsorpsiyon degerleri

pH Ce Giris (mg/1) Ce Cikis(mg/l) Adsorpsiyon
Giderim Verimi
(%0)
3 20 15,62 21,9
5 20 14,87 25,65
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7 20 14,74 26,3

4.SONUCLAR VE ONERILER

CS hidrojellerinin ~ kiitle sisme yiizdeleri degerlendirildiginde, c¢apraz Dbaglayici (GA)
konsantrasyonunun artmasiyla kiitle sisme yiizdelerinin azaldigi belirlenmigstir. Bu durum, yiiksek
konsantrasyonlu ¢apraz baglayic1 kullamildiginda polimer zincirlerinin birbirine daha siki
baglanmasiyla agiklanabilmektedir.

Hidrojellerin sisme kapasitesi oldukga yiiksektir. Elde edilen sonuglar incelendiginde A10 jelinin
sisme karakteristik agisindan incelendiginde sisme Ozelliklerinin yiiksek olmasi hidrojellerin ¢evre
miihendisligi agisindan bagka alanlardan degerlendirebilecegi diisliniilmiistiir.

Seryum adsorpsiyon caligmalar1 sonucunda yiiksek verimler elde edilememistir. Seryum adsorpsiyon
caligmalarinda segici hidrojellerin {iretilmesi tavsiye edilir.

Tesekkiir: Bu calisma NKUBAP ofisince desteklenen NKUBAP.06.YL.21.90 projesi cercevesinde
gergeklestirilmistir.
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ABSTRACT

Dates (Phoenix dactylifera L.) are a popular fruit in Middle Eastern countries. In fact, it is the staple food
of millions of people in these countries. Furthermore, dates play an important economic, social and
ecological role for people living in arid and semi-arid regions. Date seeds, also called as pits or seeds, are
waste products from date processing and packaging plants. Therefore, seeds contain many valuable
substances such as carbohydrates, vegetable oil, dietary fiber, bioactive compounds, and natural
antioxidants. The main purpose of this study was to analyze the chemical composition of date seed oil
extracted from ten native date palm seed varieties. Also to analyze the physicochemical parameters of
acid value (AV), peroxide value (PV), saponification value (SP), iodine value (IV), K232, K270, and
cetane index for oxidative status, quality, and safety of date seed oil. The choice of the seed variety was
based on popularity and quality. The lipid extraction was carried out by a soxhlet apparatus using a
standard solvent with a seed isolated from a matured date, the yield ranged from 3% to 7% depending on
the variety. A wide range of saturated, mono, and polyunsaturated fatty acids are present in the kernel.
The saturated fatty acids include caprylic (C8:0), capric (C10:0), lauric (C12:0), myristic (C14:0),
palmitic (C16:0), margaric (C17:0), stearic (C18:0), and arachidic (C20:0) acids. The unsaturated include
palmitoleic (C16:1), margaroleic (C17:1), oleic (C18:1), gadoleic (C20:1), Linoleic (C18:2) and linolenic
(C18:3) acids. Likewise, the analysis of the quality index of oil shows that seed oil is fresh and is less
susceptible to autoxidation due to its low peroxide value. Indeed, the recorded iodine value of kernel oil
was lower than 100, so this oil can be considered as anon-drying oil. According to these, and several
results, date seed oil has a potential application, especially in cosmetic formulations such as body creams,
shaving soap and shampoos, and pharmaceutical products.
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Keywords: Chemical composition; date seed oil; fatty acids; Phoenix dactylifera L.; physicochemical
parameters.

References

[1] Akbari, M., Razavizadeh, R., Mohebbi, G. H., & Barmak, A. (2012). Oil characteristics and fatty acid
profile of seeds from three varieties of date palm (Phoenix dactylifera) cultivars in Bushehr-Iran. African
Journal of Biotechnology, 11(57), 12088-12093.

[2] Reddy, M. K., Rani, H. D., Deepika, C. N., Samrawat, S., Akshara, V., & Rajesh, K. (2017). Study on
physicochemical properties of oil and powder of date palm seeds (Phoenix dactylifera). Int J Curr
Microbiol App Sci, 6(12), 486-492.

[3] Al-Shahib, W., & Marshall, R. J. (2003). Fatty acid content of the seeds from 14 varieties of date palm
Phoenix dactylifera L. International journal of food science & technology, 38(6), 709-712.

28



ENHANCED REMOVAL OF ANIONIC DYE FROM AQUEOUS SOLUTION ON
POLYMER-PHOSPHATE BIOCOMPOSITE: KINETICS AND EQUILIBRIUM STUDIES

Bouthayna Kjidaa
Laboratory of Biotechnologie, Materials and Environment, Department of Chemistry, Ibn Zohr
University, Morocco

Rachid Mamouni
Laboratory of Biotechnologie, Materials and Environment, Department of Chemistry, Ibn Zohr
University, Morocco

Khalid Aziz
Laboratory of Biotechnologie, Materials and Environment, Department of Chemistry, Ibn Zohr
University, Morocco

Ahmed Azrrar
Laboratory of Biotechnologie, Materials and Environment, Department of Chemistry, Ibn Zohr
University, Morocco

Nabil Saffaj
Laboratory of Biotechnologie, Materials and Environment, Department of Chemistry, Ibn Zohr
University, Morocco

Imane Adraoui
Laboratory of Biotechnologie, Materials and Environment, Department of Chemistry, Ibn Zohr
University, Morocco

ABSTRACT

In the present study, a polymer-phosphate biocomposite was synthesized and applied for the treatment
of solutions containing anionic dye molecules by batch adsorption process. In addition, the adsorption
efficiency was optimized under different parameters namely initial concentration, contact time,
temperature and pH. According to the obtained results, the kinetic and equilibrium adsorption were
fitted by the pseudo-second order model and Langmuir isotherm, respectively. However, the
maximum monolayer adsorption capacity was found to be 147,82 mg/g under the optimal conditions.
Concerning the thermodynamic parameters, the negative values of AG® and AH® positive values
confirm the spontaneous and exothermic nature of the adsorption process. The regeneration study
confirms that the present biocomposite can be regenerated up to the fifth cycle successfully.

Keywords: polymer-phosphate biocomposite; batch adsorption; anionic dye; regeneration.
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ABSTRACT

Phytochemical study refers to the extraction, screening and identification of the medicinally active
substances found in plants. Some of the bioactive substances that can be derived from plants are
flavonoids, alkaloids, carotenoids and tannin and antioxidant compounds. In the present investigation an
attempt has been made to evaluate the total phenol, total flavonoid content and antioxidant capacity of
two species of Boerhaavia erecta Linn and Boerrhaavia diffusa Linn in methanol, acetone and water
extracts. The preliminary phytochemical screening indicated the presence of steroid, terpenoid, phenolic
compounds, carbohydrates and saponins in the sample. Among the plants studied Boerhaavia erecta have
higher the total phenol, total flavonoid content and antioxidant capacity. The phytochemical and
antioxidant evaluation of B. diffusa and B. erecta indicates a high pharmacological value of the plants.
The plant screened for phytochemical constituent seemed to have the potential to act as a source of useful
drugs and to improve the health status of consumers because of the presence of various compounds that
are vital for good health. Based on the results of the present investigation, it can be concluded that
Boerhaavia erecta can be considered as more ideal material for a holistic medical application.

Keywords: Phytochemical, Boerhaavia diffusa, Boerhaavia erecta, flavonoid, carotinoids, alkaloids,
steroid, terpenoid, tannin, antioxidant
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ABSTRACT

A careful choice of paint will first be adapted to the context (environment) and the medium on which
the paint will be applied. The polyvinyl acetate (PVA) added to the paints serves to homogenize the raw
materials and constitutes the "film" (the felt), it plays the role of a binder. The purpose of this study was
to synthesize a vinyl acetate emulsion copolymerization for use as a binder in a vinyl paint for anti-
fouling coatings of walls or other solids. In order to improve some physico-chemical characteristics
such as: the density, viscosity, pH and dry extract of our paint, took different percentage of PVA (5, 10
and 15%) proposed by the company ENAP. It was also concluded that there is an improvement in
drying time which is a very important factor for paints, which means an improvement in the film aspect
of the paint, adhesion, resistance to wet brazing and reduction of flouring have also been improved. The
best percentage of this improvement choice was detected on 15% PV A paint.

Keywords: copolymerization, vinyl paint, polyvinyl acetate, emulsion, binder.
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ABSTRACT

In the present study, Magnesium oxide nanoparticle was synthesized using bio-waste egg shell
membrane as a template and reducing agent. The synthesis process was carried out by two step
method which involves soaking followed by annealing. The synthesized MgO nanoparticles were
characterized by the following techniques such as XRD, UV-Visible, FT-IR and Zeta potential
analysis. According to XRD results, the MgO nanoparticles occur in a face-centered cubic structure
and the crystallite size of MgO nanoparticles was found to be 33.98 nm. In UV-Visible spectroscopy
analysis, the absorption spectra of MgO nanoparticle was observed in 280 nm and it proves that the
synthesized MgO nanoparticle can be used in bio-medical application. In FT-IR analysis, the peak at
455 cm™ shows the stretching vibration of Mg-O. The stability of MgO nanoparticles was found to be
-20.5 mV, which indicates good stability. The synthesized MgO nanoparticles were subjected to
antifungal activity by the agar-well diffusion method. The results demonstrated that the zone of
inhibition of MgO nanoparticles was high in Mucor racemosus (24 mm), Aspergillus niger (18 mm),
Aspergillus flavus (19 mm), Aspergillus terrus (20 mm). Finally, the synthesized MgO nanoparticles
can be treated as an assorted fungal disease.
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DESIGN AND SYNTHESIS OF A FUNCTIONALISED 2-AMINOBODIPY FOR RAPID
VISUAL DETECTION OF PHOSGENE
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ABSTRACT

Phosgene is an important industrial chemical, with several million tons produced globally each year.
The main commercial use of phosgene is in the synthesis of other chemicals such as pesticides,
herbicides, medicines, plastics and dyes. It is perhaps surprising that there are few reports of the use of
fluorescence-based sensors for phosgene. Boron dipyrromethenes (BODIPYs) have attracted
considerable attention due to their fluorescence properties, including high fluorescence quantum yields
and absorption coefficients, good photochemical stability and narrow absorption and emission
bandwidths. Because of these properties, they have found extensive use in range of applications in
biomolecular labels, drug delivery agents, cation sensors, laser dyes, electroluminescent films and
fluorescent switches. 2-aminoBODIPY's Ila-e have been prepared successfully via Buchwald—Hartwig
amination of the 2-iodoBODIPY I (fully blocked) with a range of anilines and a primary alkylamine.
This palladium catalysed amination was used to prepare the 2-nitroaniline-substituted BODIPY III.
Reduction of the nitro group by hydrogenation gave the novel fluorescence-quenched 2-aminoaniline-
substituted BODIPY IV in good yield (95%). The structures of the synthesized compounds were
confirmed by 'H, °C, ’F and ''B NMR, and IR. The presence of the nitrogen group in the 2-position
gives a broadened red-shifted absorption maximum and quenched fluorescence. Therefore, These 2-
aminoBODIPY compounds are non emissive and quantum chemical calculations and electrochemistry
are consistent with charge transfer from the amine substituent. Reaction of 2-aminoaniline-substituted
BODIPY IV with triphosgene gave the corresponding benzimidazolone-substituted BODIPY V in
excellent yield (98%). The bright yellow fluorescence of the triphosgene reaction product V can be
easily visualized by the naked eye. The low-energy maximum (4,,) of beznimidazolone V is 515 nm
and is assigned to the S¢-S; (n-n*) electronic transition associated with the BODIPY core. The molar
absorption coefficient (¢) is 64,024 M 'em™'. The detection limit for phosgene was determined to be
160 nM in solution at room temperature.

Keywords: BODIPY: Boron dipyrrin, 4,4-difluoro-4-bora-3a,4a-diaza-s-indacene

NMR: Nuclear magnetic resonance
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ABSTRACT

A novel polyaniline-based composite was developed via an in situ interfacial polymerization
procedure. The composite was efficiently employed for the first time as an adsorbent to adsorb Orange
G (OG) dyestuff from water. The OG dye adsorption performance was investigated as a function of
several operating conditions like adsorbent dose, pH, initial OG concentration and time of contact. The
OG removal efficiency reached a maximum of 99.7% at pH 2, owing to electrostatic interactions
between anionic OG dye and positively charged hybrid composite surface. The adsorption study
demonstrated that a pseudo-second-order and Freundlich models were appropriate to anticipate the OG
adsorption process. Regeneration investigation showed that the adsorbent could be effectively reused
up to four cycles.

Keywords: polyaniline-based composite ; hybrid composite ;Regeneration ; OG dye adsorption
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EL YAPIMI KiTLE iMHA SILAHLARININ GiZLENMESI VE YAYILMASI UZERINE BiR
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OZET

Kimyasal, Biyolojik, Radyoaktif, Niikleer ve Patlayicti (KBRN-P) maddeler ile bunlara iliskin
caligmalar her gecen giin giderek artmakta ve yeni gelismeler gozlenmektedir. Calisma yapan tilkeler
bu silahlarin savunma amaclh olduklarini iddia etseler de bu husus caydirict bir unsur ve kuvvet
carpani olarak kullanilmaktadir. Savas veya bir i¢ karigiklik durumunda devlet dis1 orgiitler veya
terorist unsurlarca yapilacak olan KBRN-P igerikli saldirilarin sonuglar1 son derecede zarar verici ve
korkutucu olacaktir. Bu dogrultuda, iilkemizi ve diinyamizi etkileyecek olan KBRN-P tehdit ve
tehlikelerine karst halkin sagliginin ve ¢evrenin korunmasi, can ve mal kaybinin en aza indirilmesi
maksadiyla gerekli tedbirlerin alinmas1 gerekmektedir. Bu tedbirler kapsaminda Kitle imha silahlan
(KiS) olarak da adlandirilan Kimyasal, Biyolojik, Radyoaktif ve Niikleer (KBRN) maddelerin
Ozellikleri, etkileri, gizlenme ve dagilma/sacilma yollarinin gerek giivenlik kuvvetleri gerek bu konu
lizerinde c¢alisan diger birimlerce bilinmesi meydana gelebilecek zarar/ziyanin azaltilmasi ve
engellenmesini saglayacaktir. Devlet dis1 aktorler veya terorist gruplar tarafindan basit ve ileri diizey
elektronik ve kimyasal bilgiler kullanilarak piyasadan temin edilebilecek malzemeler ile El Yapimi
Kitle Imha Silahlarim1 hazirlayabilmektedir. Tasarimcimin bilgi birikimine gore sekillenen bu
diizeneklerden bazilar endiistriyel veya ticari maksath tretilmekte olsa da, art niyetli kisilerce kotii
amaclarda da kullanilabilir. Kitle imha silahlar1 hakkinda farkindalik ve bilin¢ olusturma hedeflenen
bu c¢alismada; el yapimu kitle imha silahlarinin 6zellikleri, gizlenme ve yayilma sekilleri hakkinda

giincel bilgilerin derlemesi yapilacaktir.

Anahtar Kelimeler: El Yapimi Kitle Imha Silahlari, Kimyasal Silah, KBRN-P

35



A RESEARCH ON THE SECRET AND SPREAD OF IMPROVED WEAPONS OF MASS
DESTRUCTION

ABSTRACT

Chemical, Biological, Radioactive, Nuclear and Explosive (CBRN-P) substances and studies related to
them are increasing day by day and new developments are observed. Although countries claim that
these weapons are for defense purposes, this issue is used as a deterrent and force multiplier. In the
event of war or civil unrest, the consequences of attacks with CBRN-P content by non-state
organizations or terrorist elements will be extremely damaging and frightening. In this direction,
necessary measures should be taken in order to protect the health of the public and the environment,
and to minimize the loss of life and property against CBRN-P threats and dangers that will affect our
country and the world. Within the scope of these measures, the properties and effects of Chemical,
Biological, Radioactive and Nuclear (CBRN) substances, also called Weapons of Mass Destruction
(WMD), are known by both security forces and other units working on this issue, reducing the
damage/loss that may occur and will prevent it. It can prepare Improvised Weapons of Mass
Destruction using materials that can be obtained from the market by using simple and advanced
electronic and chemical knowledge by non-state actors or terrorist groups. It can prepare Improvised
Weapons of Mass Destruction using materials that can be obtained from the market by using simple
and advanced electronic and chemical knowledge by non-state actors or terrorist groups. In this study,
which aims to raise awareness and consciousness about weapons of mass destruction; Up-to-date
information will be compiled on the characteristics, concealment and spread of improvised weapons of

mass destruction.

Keywords: Improvised Weapons of Mass Destruction, Chemical Weapon, CBRN-E

1. GIRIS

Terdrist faaliyetler ulusal, uluslararasi, ideolojik, etnik, politik, dini ve ekonomik gibi farkli alanlarda
gerceklestirilebilmektedir. Ayrica kitlesel 6liimlere sebebiyet vermesi agisindan Kimyasal, Biyolojik,
Radyolojik ve Niikleer (KBRN) terérizmi konusu dnem arz etmektedir. Savas veya bir i¢ karigiklik
durumunda devlet dis1 orgiitler veya terorist unsurlarca yapilacak olan KBRN-P igerikli saldirilarin
sonuglar1 son derecede zarar verici ve korkutucu olacaktir. Bu dogrultuda, {ilkemizi ve diinyamizi
etkileyecek olan KBRN-P tehdit ve tehlikelerine karsi halkin sagliginin ve ¢evrenin korunmasi, can ve
mal kaybinin en aza indirilmesi maksadiyla gerekli tedbirlerin alinmas1 gerekmektedir. Bu tedbirler
kapsaminda Kitle imha silahlar1 (KIS) olarak da adlandirilan Kimyasal, Biyolojik, Radyoaktif ve
Niikleer (KBRN) maddelerin o6zellikleri, etkileri, gizlenme ve dagilma/sagilma yollarnin gerek
giivenlik kuvvetleri gerek bu konu iizerinde c¢alisan diger birimlerce bilinmesi meydana gelebilecek

zarar/ziyanin azaltilmasi ve engellenmesini saglayacaktir. Devlet dis1 aktorler veya terorist gruplar
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tarafindan basit ve ileri diizey elektronik ve kimyasal bilgiler kullanilarak piyasadan temin
edilebilecek malzemeler ile El Yapimu Kitle imha Silahlarini hazirlayabilmektedir. Tasarimcinin bilgi
birikimine gore sekillenen bu diizeneklerden bazilar1 endiistriyel veya ticari maksatl iiretilmekte olsa

da, art niyetli kisilerce kotii amaglarda da kullanilabilir.

2. ARASTIRMA VE BULGULAR

Kitle imha silahlar1, konvansiyonel silahlarin defalarca kullanilmasi sonucunda ortaya ¢ikan zarari,
sadece bir kez kullanilmalar1 sonucunda meydana getirebilen, ayn1 zamanda konvansiyonel silahlarin
olusturmadigi, saldir1 sonrast olumsuz etkileri de bulunan silahlar olarak da tanimlanabilir.
Konvansiyonel tiirdeki silahlarin giinlimiizde en ¢ok kullanilanlar1 top, tiifek, niikleer bomba

tagimayan balistik flizeler vb. dir .

PINION.GEAR
ASSEMBLY

REAR-SHOE
ASSEMBLY

PUSH.BUTTON TYPE FASTENER ORD DI947

Sekil 1. Konvansiyonel Mithimmat Ornegi

2.1. Kitle Imha Silahlariin Tercih Edilme Nedenleri
Insanlik tarihi boyunca toplumlar, diger toplumlara kars: {istiinliik saglamak amaciyla eldeki mevcut
imkanlar1 ve zamanin saglamis oldugu teknolojiyi kullanmiglardir. Bilim ve teknolojideki gelisme ile
birlikte kullanilan silahlar patlayici maddeden, kimyasal, biyolojik ve niikleer silahlara dogru degisim
gOstermistir.
Devletlerarasindaki gii¢ dengesizliginin biiyiimesi ile birlikte, ekonomik ve askeri anlamda zayif olan
devletler aralarindaki dengeyi saglamak i¢in daha ucuz ve kolay iiretilebilen kitle imha silahlarina
yonelerek avantajli duruma gegme arayisina girebilmektedirler. Bu yiizden;

> KIiS’lerin yapimi nispeten konvansiyonel silahlara gére daha ucuz ve kolaydir.
KiS’lerin yapiminda kullanilan malzemeler piyasadan ¢ok kolay temin edilebilmektedir.
Teknik cihazlar olmadan tespit edilmesi ¢ok giictiir.
Az miktarda maddelerle bile biiylik miktarda zayiata sebebiyet verebilmektedir.

YV V V VYV

Halk ve devletler iizerinde konvansiyonel silahlara gore psikolojik olarak daha fazla hasara

sebebiyet verebilmektedir.

2.2. Kitle Imha Silah Saldirilari ile Elde Edinmek Istenen Olasi Sonuclar

» Kitlesel olarak zayiat verdirmek,
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Ulkelerin miidahale sistemlerini zaafa ugratmak,
Hayatin normal akigini sekteye ugratmak,

Tesisleri kullanilamaz duruma getirmek,

YV V V VYV

Halk1 panige sevk etmek,

» Halkin devlete kars1 giivenini sarmak,

2.3. Kitle imha Silahlarinin Kategorileri
Kitle Imha Silahlarmin herhangi bir standardi olmamakla birlikte iiretim ve kullanim sekilleri
acisindan siniflandirmak miimkiindiir.
» Kimyasal Ajanlar,
Biyolojik Ajanlar,
Radyasyon Yayma Diizenekleri (Kirli Bombalar)
Patlayici Maddeler (Arag Bombalar)
El Yapimu Kitle imha Silahlari.

YV V V V

El yapim kitle imha silahlar1 hakkinda farkindalik ve biling olusturma hedeflenen bu c¢aligmada; el

yapimu kitle imha silahlarimin 6zellikleri, gizlenme ve yayilma sekilleri konularina deginilecektir.

2.3.1. El Yapim Kitle Imha Silahlar

El yapimi kitle imha silahlar; tasarimeinin istedigi herhangi bir seye benzeyebilir yani standardi
yoktur. S6z konusu diizeneklerin bazilar1 yasal yollardan iiretilebilir 6zellikte olabilir. Benzer
ozelliklere sahip olmalar1 erken tespit ve giivenli bir sekilde etkisizlestirme i¢in bir ipucu olabilir.
Igerisinde bulunan patlayict ya da KBRN malzemeler kati, sivi veya gaz halde bulunabilir, Maddenin

yayilimz; kirilma, infilak etme, piiskiirtiicii ya da mekanik hareketle, vektorlerle olabilir.

2.3.1.1. Kiric1 Diizenekler
Icerisine gizlenerek yerlestirilmis kimyasal, biyolojik veya radyoaktif maddelerin kirilarak gevreye
yayilmasini saglayan diizeneklerdir. Ampul, balon, termos, plastik veya kagit torba, cam kavanoz, sise

gibi malzemelerin igerisinde yerlestirilmek suretiyle yapilir.

2.3.1.2. Infilakl Diizenekler

Infilakli diizenekler, maddenin konuldugu dis kabin parcalanmasi ve igerisinde bulunan maddenin
cevreye yayilmasi i¢in patlayici madde kullanilarak yapilan diizeneklerdir. Genellikle, kullanilacak
patlayic1 madde miktari, sadece dis kabin parcalanmasini saglayacak kadardir. Biiyiik miktarlarda
patlayic1t madde var ise icerisinde kimyasal ve biyolojik maddeden ziyade radyolojik maddelere karsi
almacak tedbirlere agirlik verilmelidir.

Infilakl1 diizeneklerde, igerisinde ortama yayilmasi istenilen kimyasal, biyolojik ve radyoaktif
maddenin bulundugu dis kap, patlayici maddenin enerjisini saglayacak akim kaynagi, patlayici
maddeyi istenilen yer ve zamanda patlatabilecek anahtar sistemi, anahtar sisteminden gelecek akimi

faaliyete gecirecek baslatict ve istenilen etkiyi saglayacak patlayict madde bulunur.
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2.3.1.3. Mekanik Piiskiirtmeli Diizenekler

Bu diizeneklerde de infilakli diizeneklerde oldugu gibi maddenin konuldugu bir dis kap bulunmaktadir
ancak bu kapta patlayict madde yoktur. Kimyasal ve biyolojik ajanlarim ortama yayilmasi i¢in basing
sistemi bulunan bir diizenek kullanir. Bir aracin egzozuna diizenek eklenerek ya da ilaglama aletleri
kullanarak gerceklestirilebilir.

Mekanik piiskiirtme diizenekler, basingl hava depolari, yangin sondiirme cihazlari, pervane motorlari,
ticari maksatli yapilmis siipiirgeler, bliyiik tarim ilaglar piskiirtiiciileri gibi endiistriyel maksatli

kullanilan malzemelerden faydalanilarak kolaylikla yapilabilir.

2.3.1.4. Vektorler
Canli organizmalarin yayilmasin1 saglamak igini genellikle vektorler kullanilir. Vektor, bakteri
tasiyicisi olup bakteri bulastirilmis bocek tiiri bir canli, giyecek, yiyecek ya da su olabilir. Vektorler

hava sartlarina bagimli degildir ve bu tip yayma 6nceden tahmini ve kontrolii en zor olandir.

2.3.1.5. El Yapim KiS’lerin Yayilmas: ve Gizlenmesinde Kullamlan Bazi Diizenekler

Kitle imha silahlarinin dolgu maddesinde etken olarak kullanilan kimyasal, biyolojik, radyoaktif ve
niikleer maddelerin agiga ¢ikmasinda/faaliyete gegcmesinde genellikle patlayict maddeler
kullanilmaktadir. El yapimi patlayici madde diizenegi genellikle (5) temel unsurdan olusur. Bunlar; el
yapimi patlayict maddenin enerjisini saglayacak akim kaynagi ve saglanan enerjinin aktarilmasi igin
akim tasiyici, el yapimi patlayict maddenin istenilen yer zamanda faaliyete gegirecek olan anahtar
sistemi, anahtar sisteminden gelen akimi faaliyete gecirecek baslatici ile bunlarin bir arada
bulundurularak o6rtii/gizleme ve dis etkilerden korunmasini saglayacak dis kap, istenilen etkiyi yerine
getirecek ana dolgudur. Dis kabimn durumuna ve ana dolguya gore baslatict olarak kullanilan fiinye
veya fiinye ile birlikte yemleme/patlayici madde kullanilarak kitle imha silahlar1 faaliyete

gecirilmektedir.

Asagida bazi1 6rnekleri bulunan El Yapimu Kitle Imha Silahlarinin belirli bir standardi bulunmamakta

olup, bu diizenekler tasarimcinin bilgisine ve hayal giiciine gore sekillenmektedir.

2.3.1.5.1. IiKkili ve Tekli Kimyasal Piiskiirtme Diizenekleri

Resim 1 ve 2. ikili ve Tekli Kimyasal Piiskiirtme Diizenekleri
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2.3.1.5.2. 19 litrelik ve 60 litrelik Yayma Diizenekleri

Resim 3 ve 4. 19 litrelik ve 60 litrelik Yayma Diizenekleri
2.3.1.5.3. Kimyasal Kiric1 Diizenek

— Sarin Tipleri

Sekil 2. Kimyasal Kiric1 Diizenek

2.3.1.5.4. Kimyasal veya Biyolojik Patlayic1 Yayma Diizenekleri

Resim 5 ve 6. Kimyasal ve Biyolojik Patlayic1 Yayma Diizenekleri
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2.3.1.5.5. Biyolojik Madde Yayma (Mektup ve Kitap Bomba) Diizenekleri

! SafeBombs, LLC

COFERATIOMAL
TRAIMNING DEVICE
Eval UATOR GUIDE

Bio I-_}I:‘-_\I_II-'I sal Device

Resim 7 ve 8. Biyolojik Madde Yayma Diizenekleri
2.3.1.5.6. Vektor Semsiyesi Diizenegi

Release Gas Foison
Catch Cylinder Pellet

Trigger Spring Piercer Ba_lr:cl

Sekil 3. Vektor Semsiyesi Diizenegi
2.3.1.5.7. Sirt Cantasi ve intihar Yelegi Diizenekleri

Resim 9 ve 10. Sirt Cantas1 ve Intihar Yelegi Diizenekleri
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2.3.1.5.8. Insansiz Hava Aracina Irtibatlanmis Piiskiirtme Diizenegi

Resim 10 ve 11. Insansiz Hava Araclarina Irtibatli Piiskiirtme Diizenekleri

3. SONUC

Gelecegin tehdidi olarak goriilen kitle imha silahlarinin, ilk bakista ne oldugu ve etkisinin ne
olabilecegi ve bu etkinin ne kadar siirecegi, konvansiyonel silahlar kadar kolay anlagilamamaktadir.
Bu sebeple miidahale edecek ekiplerin, genis, kapsamli ve amaca uygun tanimlama yapmasi, etkili ve
dogru miidahale edilmesi ile miicadele ¢abalarina yardimci olacaktir.

Ulkemizde, KBRN igeren maddeler kullanarak meydana gelen olaylar ile ilgili hukuki zemin
olusturulmus olsa da, isleyiste mevzuatla belirlenmis ve konu ile alakali kurumlarin goérevleri ile
imkan ve kabiliyetlerine iliskin bazi hususlarda koordinasyon ve egitim eksiklikleri bulundugu
degerlendirilmektedir.

Bu kapsamda; kolluk gorevlileri, giimriik personelleri, sinirlarda gorevli diger personeller, AFAD
ekipleri ve konu ile ilgili diger birimlerin mevcut el yapim kitle imha silahlarina ait tehditler,
gizlenme ve yayilma yollar1 hakkinda bilgi sahibi olmasi gerekmektedir.
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OZET

Kimyasal silahlarm iiretilerek kullanilmaya baslamasi ile birlikte, canlilarm yasamlar1 ¢ok biiyiik bir
tehlike ve tehdit altina girmistir. Kitle imha silahlar1 (KiS) olarak da adlandirilan ‘Kimyasal,
Biyolojik, Radyoaktif ve Niikleer’ (KBRN) maddeler kullanildiklarinda; bolge, asker ve sivil ayirt
etmeksizin kitlesel olarak canlilarin hastalanmasina, yaralanmasina ve liimiine sebebiyet vermektedir.
Kitle imha silahlarinin tiretimlerinin, gelistirilmelerinin ve ulasilmasinin kolay olmasi nedeniyle teror
orgiitleri tarafindan gelecekte yogun olarak kullanilabilecegi 6ngoriilmektedir. Kitle imha silahlarinin
dolgu maddesinde etken olarak kullanilan kimyasal, biyolojik, radyoaktif ve niikleer maddelerin agiga
cikmasinda/faaliyete gegmesinde genellikle patlayict maddeler kullanilmaktadir. Dogada saf halde
bulunmayan patlayict maddeler, basit ve ileri seviyede kimyasal bilgi ile devlet dis1 orgiitler / teror
orgiitleri tarafindan piyasadan temin edilen malzemeler kullanilarak hazirlanmaktadir. Ulkemizde
“Denizlerde ve Yurt Sathinda Karsilagilan Patlayici Maddeler ve Siipheli Cisimlere Uygulanacak
Esaslara Iliskin Yonetmelik”te tanini yapilan “El Yapmmu Gelistirilmis Patlayici Madde ve Diizenler
ile Bombalar” temelde 5 unsurdan olusur. Bunlar; el yapim patlayici maddenin enerjisini saglayacak
akim kaynagi ve saglanan enerjinin aktarilmasi i¢in akim tasiyici, el yapimi patlayici maddenin
istenilen yer zamanda faaliyete gecirecek olan anahtar sistemi, anahtar sisteminden gelen akimi
faaliyete gecirecek baslatict ile bunlarin bir arada bulundurularak ortii/gizleme ve dis etkilerden
korunmasini saglayacak dis kap, istenilen etkiyi yerine getirecek ana dolgudur. Dis kabin durumuna ve
ana dolguya gore baslatic1 olarak kullanilan fiinye veya fiinye ile birlikte yemleme/patlayict madde
kullanilarak kitle imha silahlar1 faaliyete gecirilmektedir. Bu caligmada; Kimyasal, Biyolojik,
Radyoaktif ve Niikleer (KBRN) maddeler hakkinda giincel bilgilerin derlenmesi yapilarak,
dagitici/sagici olarak kullanilan patlayict maddeler ayrintili olarak aktarilacaktir.

Anahtar Kelimeler: Kimyasal Silah, KBRN, Kitle Imha Silahlari
AN OVERVIEW OF WEAPONS OF MASS DESTRUCTION IN TERMS OF EXPLOSIVES

ABSTRACT

With the production and use of chemical weapons, mankind has faced a great threat. When Chemical,
Biological, Radioactive and Nuclear (CBRN) materials, also called weapons of mass destruction
(WMD), are used; It causes massive illness, injury and death of living beings, regardless of the region,
military or civilian. It is predicted that weapons of mass destruction will be used extensively in the
future by terrorist organizations due to their easy production, development and accessibility.
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Explosive materials are generally used in the release/activation of chemical, biological, radioactive
and nuclear materials used in the filling material of weapons of mass destruction. Explosives, which
are not found in pure form in nature, are prepared using simple and advanced chemical knowledge and
materials obtained from the market by non-state organizations/terrorist organizations. Hand-made
explosives and devices and bombs, which are defined in the Regulation on the Principles to be
Applied to Explosives and Suspicious Objects Encountered at Seas and at the Countryside in our
country, simply consist of 5 elements. These; The current source to provide the energy of the
handmade explosive material and the current carrier to transfer the energy provided, the key system to
activate the handmade explosive at the desired time, the initiator to activate the current coming from
the key system, and the outer cover / concealment and protection from external effects by keeping
them together. the container is the main filling that will achieve the desired effect. Depending on the
condition of the outer container and the main filling, the detonator is used as a starter, or by using the
detonator together with the baiting/explosive material, weapons of mass destruction are activated. In
this study, general information about Chemical, Biological, Radioactive and Nuclear (CBRN)
materials will be compiled and explosive materials used as weapons of mass destruction and
dispersant/scatter will be explained in detail.

Keywords: Chemical Weapon, CBRN, Weapons of Mass Destruction

5. GIRIS

Cagimizda diinya ordularinda bulunan askeri silahlar; icerisinde patlayict bulunan (konvansiyonel)
silahlar ve konvansiyonel olmayan (niikleer, kimyasal ve biyolojik silahlar) kitle imha silahlar1 (KIS)
olarak iki ana grupta incelenmektedir. Konvansiyonel silahlar; tilkelerin ordularinda bulunan klasik
silahlar diye tabir edilen, kullanildiklarinda kitlesel kayiplara sebebiyet verme ihtimali diisiik, tabanca,
tiifek, top mithimmatlari, fiizeler gibi silah ve mithimmatlara verilen isimdir. Konvansiyonel kelime
anlami olarak aligilagelmis, geleneksel anlamu tasisa da anlasmaya bagli, uzlasma anlamina da
gelmektedir. Ulkeler, iiretmis olduklari yeni silahlari kullanmakta olup, eski teknoloji ile iiretilmis
silahlari ise baskaca iilkelerle uzlagsma ve ¢esitli anlagsmalar yaparak biiyiik oranda pazarlamaktadir.
Kitle imha silahlarinin etkiledigi alan ve canli sayis1 konvansiyonel silahlara gore daha fazla oldugu
bilinmektedir. Basitce ve el yordamiyla yapilmis/tadil edilmis, ana imla hakki olarak Kimyasal,
Biyolojik, Radyoaktif, Niikleer ve Patlayic1 (KBRN-P) maddelerden biri ya da birka¢1 kullanilmis bir
kitle imha silahi, ekonomik degeri ve patlayici yiikii cok daha fazla olan bir konvansiyonel silahtan
daha etkili oldugu degerlendirilmektedir. Ornegin yaklasik (1) dolar maliyetinde bir biyolojik ajanin
etkileyebilecegi alan ve canli sayisi, milyon dolar degerindeki bir veya daha fazla flizenin etkileyecegi
alan ve canli sayisindan misliyle fazla olacaktir. Bu sebepten; KIS’ler konvansiyonel silahlarin ¢ok
sayida kullanilmalar1 sonucu meydana getirdikleri zaiyati tek seferde kullanilarak meydana
getirebilmektedir. Ayrica KiS kullanimi1 konvansiyonel silah kullanimi sonucu saldir1 sonrasi olumsuz
etkilenmeyi uzun siire barindirabilen silahlar olarak da giindeme gelmektedir.

6. ARASTIRMA VE BULGULAR

6.1. Kitle imha Silahlarinin Kategorileri

Kitle imha Silahlarmnin herhangi bir standardi olmamakla birlikte iiretim, kullanim ve yayma sekilleri
acisindan siniflandirmak miimkiindiir.

Kimyasal Harp Maddeleri,

Biyolojik Ajanlar,

Radyolojik Madde Yayma Diizenekleri (Kirli Bombalar)

Patlayicilar (Ara¢c Bombalar vb.)

El Yapimu Kitle imha Silahlari.

YV VYV VY
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6.2. Kimyasal Harp Maddeleri:

Toksik etkileri sonucunda; “canlilar1 6ldiirme, yaralama veya temel yasam fonksiyonlarmi bozarak
etkisiz hale getirme gibi 6zelliklere sahip kimyasal maddelere genel olarak kimyasal savas ajani”
denilmektedir. 13 Ocak 1993’te imzalana Kimyasal Silahlar S6zlesmesi; “kimyasal savas ajanlarini
kullanmak i¢in gerekli cihaz ve mithimmatlar ile bunlarin kullanimima yonelik 6zel olarak tasarlanmig
her tiirli techizati kimyasal silah” olarak tanimlamistir. Kimyasal silahlarin “savas alaninda diisman
iilkelere kars1 kullanilmasiyla ortaya ¢ikan duruma ise kimyasal savas” denilmektedir.

Kimyasal savasin ilk drnekleri Tag Devrine (M.O. 10.000) dayanmaktadir. O zamanlarda Giiney
Afrikal1 savascilar, yilan, akrep ve bazi bitki koklerinden elde edilen toksik maddelerle savas oklari
icat etmisler ve kullanmiglardir. Daha sonra M.O. 2000 yillarinda, Hindistan’da bulunan savascilar,
harp sahasinda biiyiikk atesler yakarak diismanin direncini kirmak maksadiyla dumandan
faydalanmuglardir. Yakin tarihte de Kimyasal Silah kullanimina bazi iilkeler tarafindan devam edilmis,
kullanilan kimyasal silaha kars1 tedbirler alindik¢a da mevcut kimyasal ajanlar sentezlenerek birgok
kimyasal ajanin kesfi yapilmustir.

Yakin tarihte modern (mithimmatlar icerisinde) kimyasal harp maddeleri ilk kez I. Diinya Savasi'nda
kullanilmistir. Bundan dolay1 1. Diinya Savas1 “Kimyagerlerin Savas1” olarak adlandirilmaktadir. S6z
konusu savasta, kimyagerlerin 18 ve 19. yiizyilda icat ettikleri klor (1774), hidrojen siyaniir (1782),
siyanojen klorid (1802), fosgen (1812), hardal gaz1 (1822) ve kloropikrin (1848) gibi kimyasal
maddeler kullanilmustir.

6.2.1. Kimyasal Harp Maddelerinin Simiflandirilmasz:

Sinir Ajanlar1 (Tabun, Soman, VX...)

Yakict Ajanlar (Hardal, HN-1, Levizit..)

Kan Zehirleyici Ajanlar (Siyaniir, Arsin..)

Bogucu Ajanlar (Fosgen, Klor...)

Kargasa Kontrol Ajanlar1 (G6z yasartic1 gazlar)

Uyusturucu Ajanlar (Uyusturucu ve uyaricilar)

YV VVVYVYVYY

6.3. Biyolojik Harp Maddeleri:
Biyolojik silahlar; oliimciil, kolay {iretilebilen, tespit edilmesi neredeyse imkansiz olan, maliyetleri
diisiik fakat etkiledigi alan ile verdigi zayiati fazla olan, kullanim sonucu meydana getirdikleri
hastaliklarin tedavilerinin ¢ok zor oldugu harp maddelerinden olusurlar. Bu nedenle biyolojik silahlar
benzersizdir.
Biyolojik harp ajanlar1 kotii niyetli kisilere ve terdrist unsurlara ¢esitli avantajlar sagladigi gibi
kullanicimin da etkilenmesinden dolay1 dezavantaji da vardir. Ornegin; biyolojik ajan kullanilarak
yapilan bir saldiri, balistik bir fiize kullaniminin aksine ani bir etkilesimi olmayacagindan ilgi ¢ekmez.
Yani yapilan biyolojik saldiridan belki haftalar sonra haberdar olunacaktir.
Biyolojik ajanlarin terér gruplarinca kullanilmasi, karsi tedbirlerin gelistirilmesi daha kolay olan
kimyasal harp maddelerinin yayilmasindan ¢ok daha etkili ve maliyeti diisik oldugu
degerlendirilmektedir.
Biyolojik Harp Maddelerinin Ozellikleri;

» Canli /cansiz maddelerden olusurlar, tespiti zordur,
Genis bir spektrumu vardir, deri tahriginden 6liime kadar sonuglari olabilir,
Hastaliklar kisiden kisiye yayilir,
Hastalik belirtileri gribe benzer,
Elde etmesi goreceli olarak kolaydir, hemen hemen herkes tarafindan iiretilebilirler.

YV VYV
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6.3.1. Biyolojik Savas Ajanlarimin Siniflandirilmasi
Biyolojik savas ajanlarinin tespiti, etki alanlarinin azaltilmasi veya tamamen bitirilmesi ve neden olan
hastaligin tedavisinin bulunmasi (ilag, as1 vb) agisindan siniflandirilma énemli bir yere sahiptir. Genel
olarak kaynaklarina gore:

> Bakteriler,

» Virsler,

» Biyolojik Toksinler
Olmak iizere li¢ ana baglikta incelenebilir. Kaynaklaria gore simiflandirmanin disinda bulunan bazi
biyolojik ajanlara da mevcuttur. Bunlar; “riketsiyalar, klamidyalar ve mantarlar”’dur.

6.3.2. Bakterilerin Ozellikleri;

Gozle goriilemeyen kiigiik, serbest yasayan organizmalardir,

Kat1 veya s1vi1 ortamda ¢ogalabilirler,

Sitoplazma, hiicre zar ve niikleer materyaller igerir,

Basit boliinme ile rer,

Genellikle antibiyotiklere yanit verirler,

Tabiatta hemen her yerde bulunurlar,

Bazi sektorlerde (gida, saglik, eczacilik ve kozmetik) faydali kullanim alanlar1 vardir.

VVVYYVYVYVYVYVY

Biyolojik Harp Maddesi olarak daha once kullanilmis ve kullanilabilecek Onemli bakteriler ve
meydana getirdikleri hastaliklar sunlardir:

» Bacillus anthracis bakterisi — Sarbon hastaligi (deri ve akciger sarbonu)

» Brucella bakterisi ve tiirevleri - Brucellosis-Bruselloz

» Yersinia pestis bakterisi — Veba hastaligt

» Vibrio cholerae bakterisi — Kolera hastaligi

» Francisella tularensis — Tularemi hastaligi

Bu bakteriler ulusal giivenlik a¢isindan yiiksek risk teskil eden grupta yer almaktadir.

6.3.3. Viriislerin Ozellikleri;
Bakterilere nazaran daha kiictiktiirler,
I¢lerinde gogalabilecekleri ve yasayabilecekleri canli organizmalara gerek duyarlar,
Icerisinde girdikleri canli organizmanin kaynagindan beslenirler,
Antibiyotiklerle tedavi edilemez,
Antiviral ilaglara yanit verirler fakat bu ilaglar da kisithdir,
Viriislerden esas korunma as1 ile miimkiindiir fakat tiim virtislere kars1 as1 gelistirmek oldukga
giic ve maliyetlidir.
Biyolojik Savas Ajani olarak kullanilmis ve kullanilabilecek virlisler ile meydana getidikleri
hastaliklar sunlardir:
» Variola major virlsii - Cigek hastaligi
» Arenaviriisler viriisler- Ebola
» HIV - AIDS
» Poliovirus - Cocuk felci
> Influenza viriisleri - Grip hastaligi

YVVVVYYVYY

6.3.4. Biyolojik Toksinlerin Ozellikleri

Biyolojik toksinler; ¢ok az miktarda viicuda alinsa da Oliimciil olabilmektedir, dogal ortamlarda
kalicilik saglayabilmektedir, liretimi basittir ve nakledilmeleri ve yayilmalar oldukea basittir. T{iim bu
nedenlerden dolay1 biyolojik toksinler miithim ve kullanilma riski yiiksek bir biyolojik savas ajanidir.

47



Kotii niyetli kisilerce, tarihte, bitki, hayvan ve gesitli organizmalardan elde edilmek suretiyle 6zellikle
de teror saldirilari ile 6nemli kisilere suikastlarda kullanilmis ve kullanilmaya devam edilecegi
degerlendirilmektedir.

6.3.5. Biyolojik Harp Maddelerinin Viicuda Giris Yollari

Biyolojik Savas Ajanlarin viicuda giris yolari, solunum, sindirim ve deri olarak siralandirilabilir.
Ayrica iireme ve goz gibi organlardan da viicuda giris saglayabilmektedir.

6.3.6. Biyolojik Harp Maddelerini Elde Edilme Yollar:

Teror unsurlar ve kotii niyetli kisiler bazi biyolojik saldirilarda kullanmak maksadiyla biyolojik savas
ajanlari gesitli yontemle elde edebilmektedirler. Bunlarin baginda diinya ¢apinda mubhtelif sayida
bulunan mikrop (germ) bankalarindan satin almak suretiyle elde etmek gelir. As1 liretim merkezleri ya
da hastaliklarin tedavisi i¢in kullanilan laboratuvarlardan ¢alma da bir yontem olarak kullanilmaktadir.
Eger egitimleri varsa da dogal yontemlerle kiiltiirleme yaparak da elde edilebilinir. Son olarak da
terorizmi destekleyen baska bir {ilke tarafindan da temin edilebilir.

2.4. Radyolojik Madde Yayma Diizenekleri (Kirli Bombalar)

Calisma sekli klasik el yapimui patlayici diizeneklerle benzerlikler gosteren, infilak etmesi durumunda,
radyolojik maddenin yayilmasiyla canlilar1 6liimiine ve ciddi hastaliklara sebebiyet verdiren, ayrica
toplumda panik havasi ve infial yaratmak maksadiyla cesitli teror yapilarinca kullanilan standart dist
diizeneklere kirli bomba diyebiliriz.

Temel bir Kirli Bomba diizeneginin ana unsurlarini “baslatic1 (patlayici/fiinye), akim tasiyici (kablo),
akim kaynag (pil, akii vb.), anahtar sistemi ( saat, telsiz vb.), dis kap (konteynir) ve ana imla hakki
(radyoaktif madde)” olarak tanimlamak miimkiindiir. S6z konusu unsurlarin elamanlarinin tamami bir
arada olacag1 gibi birinin/birkagimin (dis kap gibi) eksik olmasi sorun teskil etmeyebilir. Diizenegin
amacl, patlayici/fiinye yardimiyla radyoaktif maddenin agiga ¢ikarilarak yayilmasinin saglanmasidir.
Kirli bomba ile klasik el yapim patlayiciyr (EYP) birbirinden ayiran en 6nemli etken ana imla
haklarmin birbirinden farkli olmasidir. Klasik bir EYP’de ana imla hakki patlayici madde (TNT,
Plastik Patlayici, Nitrat bazli patlayicilar v.b) olmak zorunda iken kirli bomba diizenegindeki ana imla
hakki radyoaktif madde olmasidir. Kirli bomba diizeneklerinde kullanilan patlayici sadece radyoaktif
maddenin yayilimini saglamak i¢in baslatici (fiinye) olarak kullanilmaktadir.

Kirli bomba diizeneklerinde kullanilan anahtar sistemleri, endiistriyel, hobi ve giivenlik amach
iiretilmis kumanda sistemleri (oyuncak kumandalar1 v.b), el telsizleri, cep telefonlar1 ve tadil edilmis
alic1 ve atesleme anahtarlar1 kullanilmaktadir.

Son dénemde Drone ve IHA olarak tabir edilen insansiz hava araglari da igerisine veya iizerine
yiiklenen kirli bomba diizenegini, hedef olarak belirlenen noktalara havadan tasimak amaciyla
kullanilabilecegi degerlendirilmektedir.

Kirli bombanin kullanilmasi ile olay aninda can kayiplar1 ve yaralanmalar yasanabilecegi gibi
radyolojik maddeye maruziyetin etkilerini canlilar giinler hatta haftalar sonra gorebilmektedir.
Bununla birlikte radyoaktif maddenin genis alana yayilmas1 gida ve su kaynaklarim1 da kontamine
ederek c¢evreye ciddi hasarlar verebilmektedir. Terdrist unsurlarinin kirli bomba kullanma
nedenlerinden bir digeri de toplumda kargasa, endise hali ve istikrarsizlik yaratmaktir.
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BAZ ISTASYONU BASLATICI
ALICI \
EL YAPISI
DEVRE KARTI RADYOAKTIF
MADDE
E ~] EMNIYET

ANAHTARI

2.5. Patlayicilar

Harp maksatlar1 i¢in kullamilan biitiin patlayicilarn, silah sevk sistemlerini, patlayici ihtiva eden
ordudonatim malzemelerini, niikleer silahlar1 ve kimyasal maddeleri de igeren; ugak bombalari, harp
basliklari, glidiimlii ve balistik fiizeler, el bombalari, roketler, agir silah miihimmatlari, mayinlar, el
yapimi gelistirilmis patlayici madde ve diizenler ile bombalar, torpidolar, su bombalari, tahrip
kaliplari, payroteknik malzemeler, kesici veya sevk ediciler, elektronik patlayicilar ile benzer sekilde
patlama sonucu kiside 6liim veya yaralanma, techizat ve binalarda hasara sebep olabilecek her tiirli

»

Hg /,J_ﬂ o

«l®

VERICI

Sekil 1. Kirli Bomba Calisma Prensibi

maddelere patlayict madde denmektedir.
Ayrica, disaridan gelen 1s1, siirtiinme, sok gibi bir etki sonucu reaksiyona girerek gaz haline gegen ve
bu esnada biiyiik miktarda basing, 1s1, 151k ve ses yayan kimyasal maddeleri ifade eder.
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2.5.1. Patlayic1 Maddelerin Siniflandirilmasi

Patlayie
Maddelerin
Siniflandiriimas: |

-~ y T y
Kimyasal Bkl Yanma Uretim Kullanim
Yapilarina Gore HE ST, L. Hizlarna Gore Sekillerine Gore Amaglanna Gore

" ey
Organik . Zayif (Dlstk El Yapimi Ticari
Patlayicilar infilakli) Patlayicilar Patlayicilar Patlayicilar
inerganik _ Glgll (Yuksek Fabrikasyon Askeri
Patlayicilar infilakli) Patlayicilar Patlayicilar Patlayicilar
Birincil ¥ Uksak ikincil Yuksek Askeri Ticari
Patlayicilar Patlayicilar Patlayicilar Patlayicilar

Tablo 1. Patlayic1 Maddelerin Siniflandirilmasi

Teror oOrgiitleri, fabrikasyon, askeri ve ticari patlayicilar terdr eylemlerinde kullanabildikleri gibi
ozellikle son donemlerde piyasadan temin edilebilen malzemelerle hazirlanan el yapimi kimyasal
karigimlardan elde ettikleri patlayicilani da kullanmaktadirlar. Terdrist unsurlar bu tiir patlayicilart
genellikle kirsalda giivenlik giiclerine karsi ve arag bomba tiirli eylemlerde kullanilmaktadirlar.

Bomba yiiklii arag, oldukga giiclii, degisken ve gizlenebilir bir silahtir. Diinyanin ¢esitli yerlerinde,
degisik zamanlarda ve degisik yontemler vasitasiyla, terdrist gruplar tarafindan sik¢a kullanilmis ve
halen kullanilmaya devam edilen eylem tiiriidiir. Patlayic1 literatiiriinde ara¢ bomba ve bombali arag
kavramlari birbirlerine karigtirilmaktadir. Arag Bomba, aracin i¢ aksamlarina, bagajina veya arag ile
¢ekilen romorka patlayict madde ile atesleme sisteminin yerlestirildigi, aracin bombanin tagiyici kabi
haline getirildigi bir El Yapimi Patlayici Madde (EYP) tiiriidiir. Bombal1 arag ise, aracin veya arag
icerisindeki kisilerin hedef alindig1 ve bu amagla el yapimi patlayici madde diizenegi yerlestirilmis
araglardir.

Resim 1. Ara¢ Bomba Ornegi
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Resim 2. Bombal1 Ara¢ Ornegi
Arag bomba saldirinda hedefin 6zelligine gore bisikletten kamyona kadar uzanan genis yelpazedeki
tastyici araglar kullanilabilmektedir.

Resim 3. Bisiklete Yerlestirilmis Diizenek Ornegi

Bisiklet ve motosiklet bombalarda, patlayici maddenin yerlestirilebilecegi yerler sinirlidir. Genellikle,
tekerleklerin ve gdvdenin i¢ kisimlar1 ve oturaklarin alt kisimlar tercih edilmektedir. Patlayici imla

haklar1 el yapimi metal kaplar ile atilmig patlamamis mithimmatlar kullanilarak araglarin kapasitesine
gore tesir verilecek yere yonlendirilerek yerlestirilmektedir.

2.5.2. Tespit Etmeye Yonelik Emareler

>
>
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Arag siiriiciistiniin asir1 sinirli ve heyecanl tavirlar sergilemesi.

Aracin plakasinin sahte olmasi. (Orijinalinden farkll bir goriiniimde, miihiirsiiz veya yeni
boyanmig olmasti)

Aracin yeni boyanmis goriiniimiinde olmasi (Calint: araglar i¢in).

Normal radyo anteni diginda, arag telefonu anteni veya degisik tiirde anten bulunmas.
Arag ¢evresinde bulunan bant ve kablo parcalart.

Aracin iginden ¢ikan ve nereye bagli oldugu belli olmayan kablolarin bulunmast.
Arag ¢evresinde bulunan bant ve kablo parcalart.

Aracm i¢inden ¢ikan ve nereye bagli oldugu belli olmayan kablolarin bulunmasi.
Arag cevresinde bulunan bant ve kablo parcalari.

Aracin iginden ¢ikan ve nereye bagli oldugu belli olmayan kablolarin bulunmasi.

Tablo 2. Ara¢c bombada kullanilabilecek araclar, kapasiteleri ve emniyetli mesafeleri
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' | Maksimum | Havada |y | Camlann
Arag Cinsi Patlayici Olumeul ?::Il:l;d";s:ﬁ: Kinima
Kapasitesi | (Blast) Etkisi | | Mesafesi

| ﬁ Kisa Arag 227 kg. 30 m. 457 m. 381 m.

I & | Sedan Arag 455 kg. -4 38 m. 534 m. 534 m.

H | N | i 61 m. 838 m. 838 m.
eivan

-B Remyonet | asaskg. 91 m. 1143 m, 1443 m,

ﬂ Sunakt | 13,636 k. 137 m. 1.982 m, 1982 m,

m Tir 21.273 kg. 183 m. 2134 m. 2134 m.

3. SONUC

Kitle Imha Silahlar, biiyiik dlgekte canlilar, alt yap1 veya diger kaynaklar1 yok etmek i¢in kullanilan
ve yiiksek derecede imha yetenegine sahip silahlardir. Genel manada kitle imha silahlarinda KBRN
maddeleri kullamilmakla birlikte patlayici maddelerin s6z konusu siteme biitliinlesmis edilerek
yayilimin kolaylastirilmas1 saglanmaktadir. KBRN ve patlayict maddelerinin arastirilmasi, elde
edilmesi, iglenmesi, saklanmasi, paketlenmesi, tasinmasi, kullanilmasi ve atik olarak iglem gdrmesi
sirasinda gerekli onlemler alinmadig takdirde ¢evre ve insan sagligini tehdit eden tehlikeli ve zehirli
maddeleri, Kitle Imha Silah1 (KIS) olarak tanimladigimiz silah sistemleri ile diizeneklerinde
kullanildiklan ve gelecekte de artarak yayginlasacagi ongoriilmektedir.
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ABSTRACT

Water pollution with different contaminants, such as toxic heavy metals and dyes has negative effects
on human health. Consequently, the treatment of waters contaminated especially with Congo Red dyes
is necessary. Several physico-chemical technologies have been proposed in order to remove Congo
Red dye from an aqueous solution. Chemical oxidation has been used for dye removal from
wastewaters, but this method causes secondary pollution. The adsorption process is recommended to
remove Congo Red dye due to the advantages: low cost, simplicity of design, ease of operation, and
lower production of secondary harmful substances. Many studies have been performed to investigate
the use of various low-cost adsorbents for the removal of Congo Red dyes from aqueous solutions,
such as: activated carbon prepared from coffee waste, pine bark, Spherical Fe;O, Nanoparticles
Functionalized with 1,2,4,5-Benzenetetracarboxylic Acid, ashitaba waste and a walnut shell-based
activated carbon, hydrothermal treated shiitake mushroom, Waste Wood Biomass. Fly ash can be used
as an alternative adsorbent for the waters contaminated with Congo Red dye. The fly ash represents a
low-cost material available in various countries at high amounts. Therefore, in the present work study
the fly ash in raw form was involved as adsorbent to remove Congo Red from aqueous media under
two operating parameters: initial concentration and contact time. Prior to adsorption study, the fly ash
was characterized using scanning electron microscopy (SEM), Fourier transform infrared spectroscopy
(FTIR), powder X-ray diffraction analysis (XRD), thermogravimetric analysis (TG), and the
Brunauer-Emmett-Teller (BET) surface area techniques. According to the data obtained, the
adsorption process is dependent on initial concentration and contact time. The adsorption capacity
increases with initial Congo Red dye concentration and contact time. Two isotherms models was
applied. The adsorption behaviors confirm to the Langmuir isotherm with a maximum adsorption
capacity of 22.12 mg/g. Also, the data were analyzed by three kinetics models, such as: Pseudo first
order model, Pseudo second order model, and Intraparticle diffusion model. Based on correlation
coefficient, kinetics ftted the Pseudo second order model, suggesting a chemical adsorption. The
selected material used in this study can be employed in water remediation as a promising dyes
adsorbent.

Keywords: fly ash, dyes, adsorption, equilibrium study, kinetic study.
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ABSTRACT

The over 7.100 tones/years different types of dyes are produced, from which 10% are lost during the
dyeing process. The dyes from wastewater cause considerable environmental pollution and serious
health risk. The methods developed for the removal of dyes from wastewaters are: photocatalysis,
solvent extraction, the adsorption, oxidation, etc. From these the photocatalytic degradation realize the
water cleaning without other wastes. Titanium dioxide (TiQ,) is used in the photocatalytic processes
for its stability, photocatalytic activity, low-toxicity, low cost, etc., on the other hand in presence of
TiO, the dyes are frecventlly total mineralized. For enhanced the photocatalytic activity of TiO,
several methods are used, for example: doping with nobel metals, surface modification, shape
tailoring. Silver is recommended for its remarkable catalytic activity, and due to its antibacterial
properties.

TiO, dopped with Ag nanoparticles is relatively easily to obtaining through the sol-gel method.

The objective of this study is to evaluate the performance of the photocatalytic process in the
elimination of methylene blue (MB) from aqueous solutions, under UV irradiation. The kinetic
constants were determined for all synthesized materials. The experimental data proved that in absence
of UV irradiation only 2% of the initial dye concentration can be degraded. In the presence of TiO,
dopped with Ag, over 95% of the dye was decolorized. The enhancement of the photocatalytic
performance of the Ag-TiO, might be attributed to narrowing of the band gap. The effect of the dose
of catalyst on the MB degradation was studied at four values, 0.01, 0.02, 0.025, 0.03, 0.035 and 0.04 g
catalyst/L, at an initial 4 ppm dye solution. The time of irradiation was 60 min. The degradation grade
increases with the catalysis dose, reaching an optimum at 0.035g/L. All the dye molecules are
probably adsorbed on TiO, in these conditions and the addition of higher amounts of TiO, have no
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extra- effect on the degradation process. The photocatalysis followed a pseudo-first order reaction
kinetic behavior, with rate constants ranging from 0.0009 to 0.0013 min™. The pseudo-first order rate
constant values were 0.02 and 0.1 min™ under UV light irradiation.

Keywords: TiO,/Ag, photocatalytic degradation, Methylene blue, kinetics
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ABSTRACT

In the last period carbon dioxide capture, recognized as a greenhouse gas, has an important attention in
context of the climate change. Quantities of carbon dioxide resulted by natural or atropologic sources
increased in last period, for example only CO, from fuel combustion in year 2016 was 36,000 Mt and
the amount will be double in the next 50 years. There are main categories of gas treating processes:
absorption into a physical, chemical ionic liquids; adsorption; membranes separation; biological
fixation; etc. The absorption remains recommended processes for removal of CO,. Potassium carbonate
is considered to be proper for absorption of CO,, due its advantages such as: low cost, low toxicity,
efficiency and easy regeneration process, no corrosion etc. One of the biggest weaknesses of the
potassium carbonate solutions in the absorption of CO, is the slow rate of reaction. That is the reason
why different promoters (activators) have been required. The promoters enhance the CO, rate
absorption by acting as catalyst to speed up the absorption process.

In this work, the transport properties of aqueous blend solution of potassium carbonate/bicarbonate
activated with ethylenediamine (EDA) in the range 1-7% have been studied, in order to find the
optimum amine’s concentration. A SP-870 plus METERTECH UV-Vis spectrophotometer was used to
monitor the K,CO;3;-KHCO3/EDA systems, and to plot the diagram of absorbance, optical path =1cm.
The viscosity and the density have been measured for a blending 25 wt % K,CO;, 4 % KHCO;, amine
concentrations between 1 and 7 wt %, at atmospheric pressure and temperatures from 313 K to 348 K.
The viscosity was determined with a capillary Ubbelohde tube. For each experiment the temperature
was accurately controlled = 0.1 K using the Viscosimeter Thermostat 655. The experimental data of
viscosity were correlated as a function of temperature. The densities for each solution have been
measured with an Anton Paar digital vibrating glass tube densimeter, DMA 4500 model. The
experimental data have been correlated with temperature through a semi- empirical equation with three
coefficients which depend on the concentration of the amine.

The results are useful for the prediction of carbon dioxide diffusion coefficients in such solutions and
mass transfer coefficients.

Keywords: absorption; activator; amine; density, solvent, viscosity.

56



SYNTHESIS, CRYSTAL STRUCTURE AND HIRSHFELD SURFACE ANALYSIS OF A
NEW DECAVANADATE

Rawia Nasri
University of Tunis El Manar, Faculty of Sciences of Tunis, Laboratory of Materials, Crystal
Chemistry and Applied Termodynamics, 2092 El Manar II, Tunis, Tunisia

Mohamed Faouzi Zid
University of Tunis El Manar, Faculty of Sciences of Tunis, Laboratory of Materials, Crystal
Chemistry and Applied Termodynamics, 2092 El Manar II, Tunis, Tunisia

ABSTRACT

A new (C7N3Hy),V10025.4.21H,0 decavanadate hydrate was synthesized by slow evaporation of a
solution at room temperature. The structure was investigated by single-crystal X-ray diffraction. In the
crystal structure, the layers of decavanadate groups, organic cations and water molecules are arranged
parallel to the (010) plane. Also, the prepared compound has been analysed by FTIR spectroscopy and
scanning electron microscopy (SEM). The structure of the title compound is stabilized by hydrogen
bonds and van der Waals interactions. The cohesion of the structure is ensured by O-H. . .O and N-H. .
.O hydrogen bonds. The three-dimensional Hirshfeld surface (3D-HS) and the relative two-
dimensional fingerprint plots (2D-FPs) of (C;N3Hy)>V 10055 .4.21H,O compound revealed that the
structure is dominated by O. . .H/H. . .0 (70.8%) and H. . .H (18.5%) contacts.
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ABSTRACT

According to WHO’s global cancer profile, ~9.5 million deaths have occurred worldwide due to cancer.
Cancer, also known as malignant tumor, is a disease described by the unrestrained growth and spread of
abnormal cells without any boundary in an organism. Currently available anticancer drugs show poor
selectivity causing cytotoxicity for dividing cells leading to serious side effects. In addition, the acquired
resistance of different cancer types is a major drawback. These factors necessitate the discovery of new
more active, and more selective anticancer drugs. The process for a new drug development, preclinical
research and approval is expensive and time-taking, can take up to a decade. This lengthy discovery
process unlocks the doors for drug repurposing as an alternative approach for cutting down the time
required to develop a drug The strategy of using existing drugs originally developed for one disease to
treat other indications has found success across medical fields. This paper focuses on drug repurposing
of artemisinin and its derivatives (artenimol, artemether, artemotil and artesunate) that kill malaria
parasites for anticancer agents specifically targeting Bel-2, CDK-6 and VEGFR-2. The Artemisinins 1-5
were analyzed for compliance with Lipinski’s drug-likeness rule and optimum ADME parameters. The
results of which revealed all calculated physicochemical descriptors and pharmacokinetic properties are
within the expected thresholds. Toxicity in terms of predicted median lethal dose (LDs) in mg/kg
weight of investigated Artemisinins 1-5 is also reported. Artemisinins 1-5 were subjected to molecular
docking and DFT analysis to discern their molecular interactions at the active site of Bcl-2, CDK-6 and
VEGFR-2. The molecular docking study revealed that Artemisinins 1-5 were able to target CDK-6 and
VEGFR-2. DFT/B3LYP theoretical calculations for optimization, DFT, frequency, and HOMO/LUMO
were performed to obtain electronic and structural properties, chemical reactivity descriptors. Hence,
these findings will be highly beneficial in optimizing the utility of in development of Artemisinins 1-5
for cancer therapeutics specifically targeting CDK-6 and VEGFR-2.

Keywords: Artemisinins; VEGFR-2; ADME; molecular docking; DFT

58



THERMOELECTRIC PROPERTIES OF THE PREDICTED NEW POLYTYPES OF GAN: A
FIRST-PRINCIPLES STUDY

Bakhtiar Ul Haq
Advanced Functional Materials & Optoelectronics Laboratory (AFMOL), Department of Physics, Faculty
of Science, King Khalid University, P.O. Box 9004, Abha, Saudi Arabia

S. AlFaify
Advanced Functional Materials & Optoelectronics Laboratory (AFMOL), Department of Physics, Faculty
of Science, King Khalid University, P.O. Box 9004, Abha, Saudi Arabia

R. Ahmed
Center for High Energy Physics, University of the Punjab, Quaid-e-Azam Campus Lahore-54590-
Pakistan; Department of Physics, Faculty of Science, Universiti Teknologi Malaysia, UTM Skudai, 81310
Johor, Malaysia
ABSTRACT

Novel polytypes of III-V semiconductors for high-performance thermoelectric applications have
been extensively explored in recent years. Accordingly, we report some new polytypes of
Gallium nitride (GaN); an important candidate of the III-V semiconductor family. These GaN
polytypes exhibited structures similar to that of Berrylium oxide, Nickel arsenide, Silicon
carbide, and Titanium arsenide. Their thermoelectric properties have been comprehensively
investigated in the present study through the first-principles approaches. Our investigations of
the different polytypes of GaN cover the study of the electronic structures, Seebeck coefficients,
electrical and thermal conductivities, the power factors (PFs), and the figure of merit (zT) values.
The electronic structure calculations showed them semiconductors of wide and direct bandgaps.
The effect of the p-type and n-type doping on the thermoelectric properties of these polymorphs
has been studied and explained in detail. These polytypes of GaN exhibited substantial Seebeck
coefficient values, PFs, and zT and may find several useful applications in thermoelectric
devices.

Keywords: GaN, Polytypism, Thermoelectric Properties, Seebeck Coefficients, Power Factors,
First-principles Calculations
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OZET

Kiiresel 1sinma ve azalan dogal enerji kaynaklar1 baglaminda, binalarda enerji tiiketiminin azaltilmasina
odaklanmak gerekmektedir. Enerji etkin tasarim ¢ozliimlemeleri gilinlimiizde yenilebilir enerji
kaynaklarnin azalmasindan dolay1 6n plana ¢ikmaktadir. Dogal aydinlatma enerjiyi etkin kullanmanin en
onemli yollarindan biridir.Bir mekandaki gorsel konforun saglanmasinda 151k 6nemli etkiye sahiptir.
Gilinisig1 aydinlatmasi, enerji performansini ve kullanicilarin goérsel konforunu iyilestirmek igin bir tiir
pasif stratejidir. Insan sagligina, performansina ve verimine katki saglamaktadir. Dogal aydinlatmanin
uygun sekilde tasarlanmasi enerji etkin mimari tasarimlarda biiyilk Oneme sahiptir. Binanin
aydinlatmasinda birincil olarak dogal aydinlatma faktorleri gbz oOniinde bulundurularak tasarimlar
yapilmahdir. Iyi bir aydmnlatmanin en temel 6zelligi yeterli diizeyde aydinlik seviyesini saglayacak
sekilde olmasidir. Kiiltiirel miras yapilari, insa edildikleri donemlerde giines 1s1gindan maksimum
diizeyde faydalanma amaciyla farkli tasarim ilkeleri dogrultusunda insa edilmistir. Pencere agikliklari,
pencere duvar oranlari, ¢att pencereleri gegmisten giiniimiize dogal aydinlatmada 6nemli rol oynayan
tasarim unsurlandir. Bu ¢alismada Nigde’de seg¢ilmis olan farkli fonsiyonlara sahip farkli donemlerde
yapilmis olan tarihi bina 6rnekleri dogal aydinlatma tasarim yaklasimlari agisindan degerlendirilmigtir.
Tarihi yapilarda, farkli boyutlarda pencere agikliklari veya tepe pencereleri ile aydinlatma
gergeklestirilmistir. Yapinin bulundugu konum, iklim kosullari, insa edilirken kullanilan malzeme
pencere acikliklarinin boyutlarinda etken faktér olmustur. Calismada elde edilen bulgularin benzer
donemlerde yapilmis olan benzer bina tiirleri agisindan fikir verecegi diisliniilmektedir.

Anahtar kelimeler: Dogal aydinlatma, enerji etkin binalar, tarihi binalar

DAYLIGHTING APPLICATIONS IN HISTORICAL BUILDINGS

ABSTRACT

Based on global warming and decreasing natural energy resources, it is necessary to focus on reducing
energy consumption in buildings. Nowadays, energy efficient design solutions come to the fore due to the
decrease in renewable energy sources. Natural light is one of the most important ways to save energy.
Light has an important effect on providing visual comfort in a space. Daylighting is a kind of passive
strategy to improve energy performance and users’visual comfort. It can contribute to human health,
performance and productivity. Appropriate design of daylighting is of great importance in energy efficient
architectural designs. In the lighting of the building, designs should be made primarily by considering the
daylighting factors. The most basic feature of good lighting is to provide a sufficient level of illumination.
Cultural heritage structures were built in accordance with different design principles in order to benefit
from sunlight at the maximum level during the period they were built. Window openings, window wall
ratios, skylights are design elements that play an important role in natural lighting from past to present. In
this study, samples of historical buildings with different functions and constructed in different periods in
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Nigde were evaluated in terms of daylighting design approaches. In historical buildings, lighting was
realized with window openings or skylights of different sizes. The location of the building, the climatic
conditions, the material used in the construction were factors in the size of the window openings. It is

thought that the findings obtained in the study will give an idea in terms of similar building types built in
similar periods.

Keywords: Daylighting, energy efficient buildings, historical buildings

61
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ABSTRACT

In a market as competitive as today’s, companies require little lead time, low expenses and high
throughput. In order to achieve this, companies cannot afford losing their limited budget over waste. To
reduce the waste lean manufacturing is a widely used concept. Studies show that most of the seven types
of waste (over production, over processing, defective parts, inventory, motion, waiting, transportation) in
industries can be effectively eliminated by using lean tools which directly increases productivity of the
company. This research aims to mitigate the effect of waste in a local Formica manufacturing industry
using lean manufacturing techniques. These sheets are combined with chipboards, Bakelite, and Medium-
density fiberboard MDF for decorative domestic applications. Out of these three products being
manufactured, namely Medium -density fiberboard (MDF) has been taken up for the detailed analysis.
The Formica sheets are made with decor paper that undergoes the coating of two chemicals, namely,
melamine and urea. These two are combined in the short cycle machine in which the sheets are pressed
against MDF at certain temperature and pressure. Data is collected and documented in MS Excel in the
time span of four months. Data includes production and wastes of two machines i.e. impregnation and
short cycle machine. To check the normality of data some statistical tests like Shapiro-Wilk test,
Wilcoxon Mann-Whitney test and T-tests were performed. Current state map is laid out to identify 7
wastes. Several non-value added activities are identified and eliminated using lean tools. Production data
showed that impregnation machine on average produced waste of 5.4% and short cycle machine produced
waste of 5.6% which was exceeding the company expectation of 3%. To identify the cause of this
problem, value stream mapping was used. The proposed solutions and suggestions reduced the production
waste of impregnation machine from 5.4% to 3.1% and 5.6% in short cycle machine to 3.4%. Waste in
inventory is reduced from 1.6 ton to 0.63 ton per month which is 1% of the total inventory.

Keywords: Lean manufacturing, MDF, Shapiro-Wilk test, Wilkoxon Mann-Whiteny Test
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OZET

Kompozit malzemeler iistiin 6zellikleri sayesinde her sektorde yerini almistir. Teknolojik ilerlemeler ve
artan ihtiyaglar bu malzemelerden beklentileri de arttirmigtir. Coziim arayist iginde bulunan
arastirmacilar da gelisime agik bir alan olan kompozit malzemeler iizerine yogunlagmiglardir. Birgok
iiretim yontemi bulunan cam takviyeli polimer (CTP) kompozit borular, yiiksek mukavemet, kimyasal
madde dayanimu, istenilen boyutta ve seri iiretilebilmesi, farkli tabaka sayilarinda ve konfigiirasyonlarda
degisen mekanik 6zellikleri sebebiyle mithendislik ¢alismalarinda kullanimi ragbet gormektedir. Filaman
(elyaf) sarim yontemi ile iiretilen CTP kompozitler, liflerin siirekli olarak sarilmasiyla elde edilen yiiksek
mukavemetli malzemelerdir. Ayrica geleneksel olarak kullanilan beton, celik gibi borulara kiyasla daha
hafif ve korozyon direnci yiiksektir.

Bu ¢alismada filaman (elyaf) sarim yontemi ile 2,4 ve 6 tabakali olarak iiretilen £55° sarim ag¢isina sahip
CTP borular kullanilmistir. Amag, CTP borularinin tabaka sayisinin degisiminin eksenel yiik kapasitesine
etkisini arastirmaktir. Bu amag¢ dogrultusunda firetilen filaman (elyaf) sarim CTP borularina basma
deneyi yapilmistir. ASTM D 3410 standardina gore uygulanan basma deneyleri 4 mm/dak hizinda
gergeklestirilmigtir. Deney sonucu elde edilen verilerine gore kuvvet-deplasman grafigi olusturulmustur.
Deney sirasinda hasar gelisimleri incelenen numunelerde 2 tabakali numunelerin burkulma etkisi ile
hasarlarin olustugu, 4 tabakali numunelerde burkulma etkisinin azaldigi, 6 tabakali numunelerde ise
burkulmanin olugsmadigi goriilmiistiir. 4 ve 6 tabakali numunelerde hasarlarin +55° elyaf sarim agist
dogrultusunda meydana geldigi gozlenmistir. Elde edilen verilere gore tabaka sayisindaki artisla beraber
yiik tasima kapasitelerinin de arttig1 goriilmektedir.

Anahtar Kelimeler: Cam takviyeli polimer (CTP), eksenel basma kuvveti, filaman sarim yontemi,
kompozit malzeme
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INVESTIGATION Of The EFFECT Of The DIFFERENT NUMBER LAYERS ON FILAMENT
WINDING GLASS FIBER REINFORCED POLYMER (GFRP) PIPES UNDER COMPRESSION
FORCE

ABSTRACT

Composite materials have taken their place in every sector thanks to their superior properties.
Technological advances and increasing needs have increased expectations from these materials.
Researchers in search of solutions have focused on composite materials, which is an area open to
development. Glass fiber reinforced polymer (GFRP) composite pipes, which have many production
methods, are in demand in engineering studies due to their high strength, chemical resistance, ability to
be produced in desired size and mass, and mechanical properties that change in different layer numbers
and configurations. FRP composites produced by filament (fiber) winding method are high-strength
materials obtained by continuous winding of fibers. In addition, it is lighter and has higher corrosion
resistance than conventionally used pipes such as concrete and steel. In this study, GFRP pipes with a
winding angle of £55°, produced as 2,4 and 6 layers by filament (fiber) winding method, were used.

The aim is to investigate the effect of the variation of the number of layers of GFRP pipes on the axial
load capacity. For this purpose, the compression test was carried out on the filament (fiber) winding
GFRP pipes. Compression tests applied according to ASTM D 3410 standard were carried out at a speed
of 4 mm/min. The force-displacement graph was created according to the data obtained as a result of the
experiment. In the samples whose damage development was examined during the experiment, it was
observed that the damage was caused by the buckling effect of the 2-layer samples, the buckling effect
was reduced in the 4-layer samples, and it had no effect in the 6-layer samples. According to the data
obtained, it is seen that the load carrying capacities increase with the increase in the number of layers.

Keywords: Glass fiber reinforced polymer (GFRP), axial compression force, filament winding method,
composite material

1. GIRIS

Giliniimiizde, teknolojinin gelismesiyle birlikte insanlarin ihtiyaglarini karsilayabilmesi i¢in kullanilan
malzemeler yetersiz kalmis ve bu da yeni malzeme arayiglarini beraberinde getirmistir. Dogadaki
malzemelerin sinirh ve 6zelliklerinin belirli olmasi tek bir malzemeden istenilen sonug elde edilemedigi
icin farkli 6zellikteki malzemelerin bir araya getirilmesi ile kompozit malzemeler elde edilmistir [1-4].
Kompozit malzeme; birbirine karismayan iki veya daha fazla malzemenin bir araya gelerek kendisini
olusturan bilesenlerden daha tistiin 6zelliklere sahip olan malzemelerdir [5]. Kompozit malzemelerin;
hafiflik, esneklik, degisik formlarda iretilebilir, yiiksek yorulma kabiliyeti, ylksek darbe dayanimu,
yiiksek korozyon dayanimina sahip olmalari, rutubete karsi direngli, kolay tasinabilir, uzun siire
muhafaza edilebilir, geri donlisiimii kolayligi gibi 6zellikleri onlar1 diger malzemelere gore avantajli
duruma getirmektedir [6]. Kompozit malzemeler basta savunma sanayi olmak {izere havacilik, otomotiv,
tarim, ingaat sektorii ve sehir planlama gibi alanlarda yaygin olarak kullanilmaktadir [7-10].

Cam Takviyeli Polimer (CTP) kompozit malzemeler, iistiin mekanik 6zelliklerinden dolay1 miithendislik
caligmalarinda kullanmimi yayginlagan bir malzeme haline gelmistir. CTP kompozit malzemeler havacilik,
ingaat ve tasimacilik endiistrilerinde, enerji santrallerinde, igme suyu, sulama sistemlerinde, atik su
hatlarinda, yagmur suyu drenajlari, hidroelektrik santrallerde, endiistriyel sogutma hatlar gibi pek ¢ok
alanda tercih edilmektedirler. CTP kompozit borular, geleneksel olarak kullanilan beton ve ¢elik borulara
kiyasla daha hafif ve aym zamanda yliksek mukavemet saglamasi, korozyon direncinden dolay1 toprak
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altinda daha uzun siire kalabilmesi ve servis siiresinin uzun olmasi tercih sebeplerindendir [11,12].
Ayrica CTP kompozit borularin taginmasi, montaji, baglanti ve onarim prosediirleri diger geleneksel
borulara gore ¢ok daha kolaydir.

CTP kompozit borularin mekanik 6zelliklerinin belirlenmesi amaci ile birgok ¢aligma yapilmaktadir. Bu
caligmalarin 6nde gelenleri; borularin mukavemetinin tespiti i¢in patlama basing test ¢aligmalari [13,14],
i¢ basing altinda yorulma davraniglari [15], basingsiz ve i¢ basing altinda diisiik hizli darbe cevabi [16-
21], islenebilirlik 6zellikleri [22] ve hibritasyonun genel mekanik &zelliklere olan etkisi [23,24] gibi
konular ele alinmistir. CTP kompozit borularin kullanim alanina gore gesitli deneylerle tabaka etkisinin
incelenmesi yapilmistir. Ancak bunlar arasinda eksenel basma kuvveti {izerine yapilan ¢aligmalar yok
denecek kadar azdir [25,26]. Bundan dolayi, bu ¢alismada CTP borularin eksenel basma davranislarinda
tabaka sayisinin etkisi incelenmistir.

2. MATERYAL VE YONTEM

CTP kompozit borularin iiretimi ve kiirlenmesi islemleri, izmir Izoreel Komp. Malz. San. ve Tic. Ltd.
Sti.’de yapilmistir. Filaman sarim yontemi ile iiretilen CTP borularinin yapiminda, elyaf malzemesi
olarak Cam Elyaf San. A.S. 1200 teks (17 um ¢apinda) E cami, matris malzemesi olarak da Momentive,
Bisphonel A, Epikote 828 recine kullanilmistir. Sertlestirici madde olarak Epikure 875 (Curing agent,
Modified Carboxylic Acid Anhyride) kullanilmigtir.

72 mm ¢apindaki malafalar lizerine yas sarim yontemi kullanilarak +55° sarim agisiyla 2,4 ve 6 tabaka
halinde cam elyaflar sarilmistir. Filaman sarim isleminden sonra 6zel bir firinda 2 saat 135 °C ve 2 saat
150 °C’de regine birikimini 6nlemek amaciyla sabit bir hizda donen bir sistemle kiirlenmeye
birakilmigtir. Kiirlenme igleminin sonunda 1’er metrelik filaman sarim CTP borular kaliptan ¢ikarilarak
iiretimleri gerceklestirilmistir.

Uretimde kullanilan cam elyaflarm ve matrisin dzellikleri Cizelge 1°de verilmektedir. Filaman sarmm
yontemi ile {iretilen CTP kompozit borular Sekil 1°de verilmistir. Borulardan basma deneyi i¢in 150 mm
boyunda numuneler kesilmistir ve deneye hazir hale getirilmistir. @72 mm i¢ ¢apinda 2,4 ve 6 tabakal
+55° sarim acisma sahip CTP kompozit boru numunelerinin basma deneyleri 100 kN kapasiteli
SHIMADZU deney cihazinda yapilmistir (Sekil 2). Deney ASTM D 3410 standardina uygun olarak
gergeklestirilmis ve basma esnasinda numuneler i¢in 6zel olarak {iretilmis flans bagliklar1 kullanilmisgtir.

Cizelge 1. Kullanilan elyaf ve matrisin 6zellikleri

Malzemeler E(GPa) o ¢cek (MPa) p (g/cm3) € kop (%)
Elyaf: E-cami 73 2400 2.6 1.5-2
Matris: Epoksi Regine 34 50-60 1.2 4-6
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Sekil 2. Basma deney cihazi

3. DENEY SONUCLARI VE TARTISMA
Sekil 3’te, 4 mm/dak ylikleme hiz1 ile gerceklestirilen basma deneylerinde elde edilen veriler ile kuvvet-
deplasman grafigi verilmistir. Deney sirasinda eksenel basma kuvvetinin numuneler iizerindeki hasar
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gelisimi incelenmistir. Bu numunelerin basma deneyinden onceki ve sonraki fotograflarn Sekil 4’te
verilmistir.

Iki tabakali CTP borularda eksenel basma kuvvetinin etkisiyle burkulmalardan kaynakli hasarlar
gbzlenmistir. Dort tabakalilarda burkulmanin etkisinin azaldigi, 6 tabakali numunelerde ise tamamen
ortadan kalktig1 goriilmiistiir. Bu numunelerdeki hasarlar genel olarak elyaf sarim agisinda yarilma
seklinde meydana gelmistir.

Iki tabakali numune yiik almaya basladiktan sonra 7.566 kN yiik 1.64 mm deplasman seviyesinde ilk
burkulmadan kaynakli matris catlaklart meydana gelmistir. Yiik almaya devam ettik¢e burkulmaya da
devam eden numunede 13.014 kN yiik 2.42 mm deplasman seviyesinde burkulma hasarlarindan baslik
bolgesi yakinlarinda beyazlagsmalar ve yarilmalar meydana gelmistir.

Bu degerden sonra numunenin eksenel yiik tasima kapasitesinde artis gozlense bile 9.627 kN yiik 4.36
mm deplasman seviyesinden sonra numunede ani bir diisiis gézlenmistir. [£55°]2 sarim ag¢isina sahip dort
tabakali numunede eksenel yikleme altinda 43.017 kN yiikk 3.47 mm deplasman seviyesinde baslik
kisminda burkulmadan meydana gelen hasar (elephant foot) ile sonu¢ hasarina ulagmistir.

Alt1 tabakali numunede 39,537 kN yiik 3,15 mm deplasman seviyesinde baglik bolgesinde baglayan ve
numunenin genelinde beyazlasma baslangic hasarmi olustugu goriilmiistiir. Ilerleyen yiik artisiyla
beraber elyaf dogrultusunda yogun beyazlasma ve delaminasyon hasarlarmin olustugu gozlenmistir.
Flans bolgesinden baglamak iizere 67,251 kN yik 6,76 mm deplasman seviyesinde +55° aci
dogrultusunda kademeli olarak eclyaf yarilma hasar1 meydana gelmistir. Deney sonrasinda numune
incelendiginde numune genelinde lokal delaminasyon ve beyazlagsmalar goriilmiistiir [27].

80
70
60

—_— 255

50

40 #5512

Kuvvet (kN)

30

[£5573
20

10

0 1 2 3 4 5 6 7 8

Deplasman (mm)

Sekil 3. 2, 4 ve 6 tabakali £55°numunelerinin kuvvet-deplasman grafigi
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2 tabakali numunenin maksimum kuvvet degerinin en kiiciik, 6 tabakali numunenin maksimum kuvvet
degerinin en biiyiik degere ulastig1 goriilmektedir. 2, 4 ve 6 tabakali1 +55° elyaf agisina sahip numunelerin
basma deneyi sonucu ulastiklart maksimum kuvvet degerleri sirasiyla 13.014 kN, 43.017 kN ve 67.251
kN’dur (Sekil 5a). Elde edilen deney sonug verilerine gore tabaka sayisindaki artis maksimum kuvvet
degerini arttirmaktadir. Yani tabaka sayisi arttik¢a numunenin yiik tasima kapasitesi artmaktadir. Basma
deneyi sonucunda elde edilen maksimum kuvvet ve bu kuvvete karsilik gelen gerilme ve uzama degerleri
Sekil 5’te verilmistir.
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4. SONUCLAR
Deneysel ¢alisma neticesinde CTP kompozit borularda tabaka sayisinin basma mukavemetini ve hasar
gelisimini 6nemli derecede etkiledigi anlasilmistir.

. 2,4 ve 6 tabakali £55° sarim agisina sahip CTP kompozit borularda tabaka sayisindaki artigin
tepki kuvvetlerinde artis meydana getirdigi gézlenmistir.

. Tabaka sayisinin artisiyla birlikte burkulmanin etkisinin azaldig tespit edilmistir.

. Tabaka sayisindaki degisimin CTP kompozit borularin eksenel yiik altindaki hasar

mekanizmalarini da etkiledigi gdzlenmistir. 2 tabakali numunelerde burkulmanin etkisiyle hasar meydana
gelirken 4 ve 6 tabakali CTP borularda burkulma etkisi azalmig ve hasarin elyaf sarim agis1 dogrultusuna
dogru olustugu gozlenmistir.
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ABSTRACT

Nano and micro plastics (NP/MPs) represent one of the most challenging classes of micro-pollutants,
with occurrence across all ecosystems and size distributions ranging from the nanometre to the
millimetre scale. Natural environments are receiving MPs in the form of anthropogenic direct release as
well as disintegrated and loose products of lager plastics via biological activities, mechanical abrasion,
and UV radiation. During the processing steps, the textile yarns are subjected to friction either by
different driving organs or between themselves at the binding points. The magnitude of the friction forces
is influenced by the nature of the yarns, the structure of the yarn, the type and the raw material from
which the driving organs of the machines are made. There are still significant gaps in the quantitative
analysis of MPs and the mechanisms associated with the toxic effects of inhaled MPs. The paper
analyzes the distribution of polyester microparticle fractions that rise during the friction phenomena of
textile materials during finishing or wearing.The friction phenomena are simulated at laboratory level
and the polyester particles are collected and analyzed morphologically (SEM) and chemically (EDAX).
The mathematical statistical analysis (average value, variance, coeficeient of variation, kurtosis,
confidence level, skewness etc.) of the particle highlights fractional structure depending on the size
(nanoparticles, microparticles, agglomerations and microfibrils) and shape of the particles (rectangular,
spherical etc.). The correlation between the structure of yarns and textile materials with the level of
statistical indicators but also the content of the most dangerous particles for helth, respectively under 0.1
um, has been identified.

Keywords: particle, polyester, friction, statistics.
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METAMORFIK CEKIiRDEK KOMPLEKSLERDE DUSUK-ACILI NORMAL FAY BOYUNCA
GELISEN MAGMATIK KAYACLARA BiR ORNEK, GUNEYDOGU TURKIYE: JEOLOJIK,
TEKTONIK VE MINERALOJIK CIKARIMLAR

Esra YILDIRIM
Dr. Ogr. Uyesi, Firat Universitesi Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii

Nail YILDIRIM
Maden Tetkik ve Arama Genel Miidirliigii, Orta Anadolu IV. Bolge Midiirliigii, Malatya

OZET

Glineydogu Anadolu Orojenik Kusaginda yer alan inceleme alani, Malatya-Yesilyurt ile Adiyaman-
Celikhan bolgesini kapsar. Calisma alan1 ve yakin ¢evresinde ilk kez belirlenen magmatik kayalar, altin
mineralizasyonlariyla jenetik bir iliskiye sahiptir. Bu kayalar, ¢ogunlukla sil ve dayk halinde olup,
metamorfik ¢ekirdek kompleks igerisindedir. Magmatik kayalar, Ge¢ Triyas-Ge¢ Kretase yasli Kayakdy
ile Karabogiirtlen formasyonlarmin arasinda, KB-GD dogrultulu KD’ya egimli diisiik-acili normal fay
boyuncadir. Afanitikten porfiriye kadar degisen dokulara sahip yari-derinlik (trakilatit/traki-andezit) ve
derinlik (monzodiyorit, diyorit) kayaclaridir. Traki-latit/traki-andezitler feldispat, hornblend ve biyotitten
olusur. Feldispat fenokristalleri karbonatlagsma, serisitlesme ve opasitlesme gibi alterasyonlar ile biyotit
ve hornblend varligiyla kataklasit ve breslerden ayirt edilir. Plajiyoklazlar kii¢iik mikrolitler halinde olup,
serisitlesme ve karbonatlasma yaygmdir. Hornblend mineralleri genellikle yari-6zsekilli veya
ozsekillidirler. Ozsekilli kristallerde ¢ift yonde dilinim belirgindir. Biyotit mineralleri genellikle
opaklagmis ince ¢ubuksu kristaller halinde olup, yari-6zsekillidirler. Trakitlerde gogunlukla mikrolitik
doku gozlenirken, baz1 6rneklerde mikroporfirik doku izlenir. Diger magmatik kaya toplugu diyorit ve
monzodiyoritlerdir ve dayklar seklinde metamorfik c¢ekirdek kompleks igerisindedir. Feldispat,
plajiyoklaz, amfibol, biyotit ve opak mineraller igerirler ve arenalagma yaygindir. Bu kayalar diisiik acili
normal fay diizlemini de keser konumludur ve traki-latit/traki-andezitlerden daha gen¢ oldugu, altin
cevherlesmesiyle iliskili olmadig diigiiniilmektedir.

Diistik-a¢il1 normal fay, Paleojen-Neojen (?) doneminde genislemeli bir tektonik ortamin etkin olarak rol
oynamastyla gelismis olmalidir. Bu dénemde kiigiik-hacimli felsik magmalar sig kabuk seviyelerine

diisiik-ac1l1 normal fay boyunca yerlesmistir. Buna benzer sin-tektonik magmatik kayalar diinyada farkli
alanlarda da tanimlanmustir.

Anahtar Kelimeler: Magmatik kayalar, diisiik-a¢1l1 normal fay, altin mineralizasyonu
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AN EXAMPLE OF MAGMATIC ROCKS THAT DEVELOPED ALONG THE LOW-ANGLE
NORMAL FAULT IN METAMORPHIC CORE COMPLEXES, SOUTHEAST TURKEY:
GEOLOGICAL, TECTONIC AND MINERALOGICAL IMPLICATIONS

ABSTRACT

The study area which is located in the Southeast Anatolian Orogenic Belt takes part in Malatya-Y esilyurt
and Adiyaman Celikhan region. The magmatic rocks which are identified for the first time in the study
area and its enviroment, have a relationship with gold mineralizations. These rocks are usually as sill and
dykes in metamorphic core complex. Magmatic rocks are between the Late Triassic- Late Cretaceous
Kayakoy and Karabogiirtlen formations, along the NW-SE striking and NE dipping low-angle normal
fault. These are subplutonic (trachylatite/trachyandesite) and plutonic rocks(monzodiorite/diorite) which
have textures changing aphanitic to porphyritic. Trachylatite/ trachyandesites are composed of feldspar,
hornblende and biotite. Feldspar phenocrystals vary from cataclasite and breccia by the alterations like
carbonation, sericitization, and opacitization with the presence of biotite and hornblende. Plagioclases are
as little microlites and sericitization and carbonation are common. Hornblende minerals are generally
cuhedral or subhedral. Euhedral crystals have good cleavage in two directions. Biotite minerals are
generally as opacificated thin rod-shaped subhedral crystals. Generally microlitic and sometimes
porphyric texture is monitored in trachytes. Other magmatic rock assemblage is diorite and monzonites.
These rocks are in metamorphic core complex as dykes. They are composed of feldspar, plagioclase,
amphibole, biotite, and opaque minerals and arenization is common. These rocks cut the low-angle
normal fault plane and it is thought that they are younger than trachylatite/trachyandesites and have no
relation with gold mineralization.

The low-angle normal fault must be developed by effectively acting of extensional tectonic setting in
Paleogene-Neogene (?) term. In this term, small volume felsic magmas settled in shallow crust levels

along the low-angle normal fault. Syn-tectonic magmatic rocks like this are defined also in different
areas in the world.

Keywords: Magmatic rocks, low-angle normal fault, gold mineralization
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ABSTRACT

The aim of this paper is to inventory and characterize the most important geomorphosites in the Capra
Basin (Fagiras Mountains), Romania. The Fagaras have the highest peak (Moldoveanu, 2544m) in the
Romanian Carpathian Mountains and present the most representative and complex forms of glacial relief
(cirques, valleys, thresholds, plateaus, karlings and another). Geomorphosites are landforms that gaine
value due to human perception (scientific, aesthetic, cultural, economic values). The inventory and
characterization of geomorphosites was carried out in accordance with the inventory sheet used in the
international literature (J.P. Pralong, 2005).

The most important geomorphosites identified in this area are:

. The Capra cirque, towered to the southwest by the Iezerul Caprei, to the north by the
Viiuga peak and to the northeast by the Vanatoarea lui Buteanu peak, which shelters the Capra and
Caprita tarns;

. The Fundul Caprei cirque lying at the headwaters of the Capra valley. To the southeast,
they are towered by the Arpasu Mic peak, while to the north are closed by the main ridge of the Fagaras
Mts, more exactly the section developing between the Arpasel karling and the Dragon window.

. The Céltun - Céprioara cirque is bounded to the east by the Portita Negoiului saddle, to
the south by the Lespezi ridge and the Lespezi peak, and to the north by the Laitel ridge, which separates
it from the Laita glacial trough. The cirque is oriented on a west — east direction and is formed in
micaschists, amphibolites and gneisses, the strata of which dip to the north and northeast, conferring it a
subsequent character. The Caltun cirque is covered by scree which preserve interstitial ice all year.

. The Paltinu cirque lies on the headwater area, below the Paltinu peak. At present, both
the Paltinul cirque and the valley are affected by intense mechanical weathering, gelifraction and erosion
(along the avalanche corridors), processes intensified by the anthropogenic activities carried out in the
area (the traffic along the Transfagarasan road, overgrazing).

. the small corries of Paltinu and Caltun, towered to the west by the Lespezi, Laita and
Laitel peaks and to the north by the Paltinu peak, which rises above the main ridge that separates the
corries from the Balea cirque.

. The Fundul Caprei glacial valley develops on the headwaters of the Capra, being closed
to the north by the Arpasel ridge, which is strongly affected by gelifraction.

. The Caltun valley preserves its U-shape, as low as 1300 m altitude, where the consequent
trough ends abruptly above the Capra valley.

. The hanging cirques - on the left side of the Capra valley, at 1900 and 2200 m, there are
nine hanging cirques of Pyrenean type placed one above the other, which are generally formed into the
limestones bar of the Buda - Raiosu — Museteica ridge. These cirques are lying at the headwaters of the
torrential basins that drain the left slope of the Capra valley
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Some of the information was presented in article: Nedelea Alexandru, Comanescu Laura, (2012),
Types of glacial landforms on Capra Valley, (The Fagaras Mountains-Romania), Pelagia Research
Library, Advances in Applied Science Research, 3 (6): 3970-3980

Keywords: geomorphosites, inventory, glacial, Capra, Fagaras, Romania
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ABSTRACT

world is changing fastly, the ecosystems and biodiversity are the most affected by this change.
Maintaining biodiversity of natural ecosystems is one of the most important problems and tasks for
people in the 21st century. As well as researchers and scientists we need to understand the nature of the
change and to make predictions about the way in which it might affect systems of interest; often we may
also wish to understand what might be done to mitigate the predicted effects. In ecology, we usually
make such predictions (or forecasts) by making use of mathematical models that describe the system and
projecting them into the future, under changed conditions. New approaches of ecological modelling by
using remote sensed software and new generation of statistical programme.

Keywords: Ecological modelling, Remote Sensing, Statistic & Scientific Research.
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CONTINGENT VALUATION ON PROPOSED IMPROVEMENTS IN ENSURING
SUSTAINABLEWATER, HYGIENE, AND SANITATION IN SDSSU BISLIG
CAMPUS ON THIS NEW NORMAL BROUGHT BY COVID 19 PANDEMIC
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ABSTRACT

Valuation of nonmarket features of a project is vital in the economic analysis for its implementation. This
study aimed to determine Surigao del Sur State University — Bislig Campusstakeholders’ willingness to
pay on the nine proposed solutions to resolve water supply issues in the campus. This employed
Contingent Valuation Method (CVM) survey administered both conventional and online to 228
respondents bootstrapped to 10,000 using Probit and Linear Regressions. Findings revealed that their
willingness to pay was attributed to the importance of fire-fighting capability and clean water. Also, the
amount they are willing to pay Php 17.1316 which was further influenced by age and the new
environmental paradigm (NEP) belief with the proposedsolutions of building a reservoir at the 3rd-floor
level to supply water at the 3rd floor, and providing a high capacity reservoir utilizing the combined
BCWD supply and rainwater to have positive effects on the price.
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REVERSE TRANSKIPTAZ-POLIMERAZ ZINCiRi REAKSIYONU VE REKOMBINAZ
POLIMERAZ AMPLIFIKASYONUNUN TESPIT LIMITLERI UZERINE KARSILASTIRMALI
BiR CALISMA

Ciineyt TAMER
Dr. Ogr. Uyesi, Ondokuz May1s Universitesi Veteriner Fakiiltesi Viroloji Anabilim Dali

OZET

Revers transkripsiyon-polimeraz zincir reaksiyonu (RT-PCR), viral RNA tespiti ve kantitasyonu igin
ticari olarak kitleri piyasada mevcut kullanilan giiniimiizdeki en hassas yontem olarak bilinmektedir.
Rekombinaz polimeraz amplifikasyonu (RPA), polimeraz zincir reaksiyonuna (PCR) iyi bir alternatif
olarak son yillarda gelistirilen tek tiiplii izotermal amplifikasyon yontemidir. Ancak RPA yalnizca DNA
tespiti igin gelistirilmistir. Bu ¢alismada, viral RNA tespiti i¢in RPA reaksiyonuna diisiik sicaklikta
calisabilen reverz transkriptaz enzimi eklenerek RT-PCR ve RPA arasindaki tespit limitlerinin
karsilagtirmasi amaglanmistir. Bu amagla, tek iplik¢ikli RNA igeren bir viriis icin hem RPA hem de RT-
PCR testinde kullanilmak {izere 2’ser set primer ve prob tasarlanmistir. RT-PCR ve RPA reaksiyonlariyla
gercek zamanl tespit cihazinda yapilacak olan viral RNA’nin kantifikasyonu i¢in standartlar pGEM-T
casy vektor klonlama sistemi kullanilarak hazirlanmistir. RT-PCR ve RPA kantifikasyon reaksiyonlari,
Biorad CFX Connect Real-Time PCR Detection System cihazinda standartlar ve viral RNA kullanilarak
gerceklestirilmistir. Kantifikasyon reaksiyonlarn sonucunda, her iki testin de tespit limitleri 100 viral
kopya/ul olarak belirlenmistir. Bu sonuglar, bir RPA reaksiyonuna bir reverz transkriptaz enzimi
eklenerek, tek asamali bir RT-RPA reaksiyonunda RT-PZR testi kadar viral RNA'y1r da tespit
edebilecegini ortaya koymustur. Bununla birlikte RPA'nin ortalama 5 dakika sonra sonu¢ vermesi 6nemli
bir avantajdir. Bu sonuglar, RPA'y1 RNA igeren viriislerin hizli ve hassas tespitinde kullanilmasi igin
miikemmel bir aday yapmaktadir.

Anahtar Kelimeler: Tespit limiti, RT-PZR, RPA

A COMPARATIVE STUDY ON DETECTION LIMITS OF REVERSE TRANSCRIPTION-
POLYMERASE CHAIN REACTION AND RECOMBINASE POLYMERASE
AMPLIFICATION
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ABSTRACT

Reverse transcription-polymerase chain reaction (RT-PCR) is known as the most sensitive technique for
viral RNA detection and quantitation currently commercially available. Recombinase polymerase
amplification (RPA) is a single tube, isothermal amplification method, which is a good alternative to the
polymerase chain reaction (PCR). But RPA is only developed for DNA detection. This study aimed to
compare the detection limits between RT-PCR and RPA, adding the low-temperature reverse
transcriptase enzyme to RPA reaction for viral RNA detection. For this purpose, 2 set primers and probes
for RPA and RT-PCR assays have been designed for a virus containing single-stranded RNA. The
standards for the quantification of viral RNA to be performed on the real-time detection device by RT-
PCR and RPA reactions were prepared using the pGEM-T easy vector cloning system. RT-PCR and
RPA quantification reactions have been carried out using standards and viral RNA in the Biorad CFX
Connect Real-Time PCR Detection System device. As a result of the quantification reactions, detection
limits were determined that both assays could detect 100 viral copy/ul. These results revealed that by
adding a reverse transcriptase enzyme to an RPA reaction, RPA could detect viral RNA as well as RT-
PCR assay RT-RPA in a one-step reaction. However, it is a significant advantage that RPA gives results
after an average of 5 minutes. These results make RPA an excellent candidate for use in the rapid and
sensitive detection of RNA-containing viruses.

Keywords: Detection limit, RT-PCR, RPA
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HAYVANCILIK iSLETMELERINDE VERIMI ARTIRMAK iCIN YALIN ALTI SIGMA
METODOLOJISI ILE SURU YONETIMI

Irfan OZTURK
Dr. Ogr. Uyesi, Harran iiniversitesi Ziraat Fakiiltesi Zootekni Boliimii

Ozet

Besi ve siit sigircilign yapilan isletmelerde verim kayiplarina neden olan bir¢ok faktor bulunmaktadir. Bu
kayiplar1 en alt diizeye indirgemek, iyi bir siirii yonetimi ile miimkiindiir. Ancak tilkemizde ki
isletmelerin ¢ogu kiigiik ve orta 6lgekli geleneksel aile isletmeleri yapisinda olup, modern ve teknolojik
alt yapiya sahip olmadigi bilinmektedir. Bununla birlikte ¢ift¢ilerimizin egitim diizeyinin diisiik olmasi,
bilingsiz yapilan uygulamalar ile hayvancilik isletmelerinde kayit tutulmamasi verim kayiplarim
artirmaktadir. S6z konusu verim kayiplari, uzman denetiminde uygulanacak yalm Alt1 Sigma
metodolojisi ile giderilebile bilmektedir. Yalin Alt1 Sigma metodolojisi bir kisim istatistik araglar1 da
kullanarak isletmelerde verim kaybina neden olan problemler ilizerinde yogunlagmaktadir. Diinyada
bir¢ok isletme verimliligi ve kaliteyi siirekli artirmak i¢in yalin Alt1 Sigma metodolojisini isletmelerine
tatbik etmektedir. Verim kayiplarinin ¢ok yasandigi ve her an bircok problemlerle kars1 karsiya kalan
hayvancilik isletmelerinde de bu metodolojiden faydalanilmasi verim kayiplarinin 6niine gegerek verim
artigina katki saglayacaktir. Bu amacla calisma Erzincan Refahiye’de bulunan Zeybekler hayvancilik
isletmesinin talebi {izerine, verim kaybina neden olabilecek faktorler Altt Sigma prosesi ile
degerlendirilmistir. Degerlendirmenin sonucunda verim kaybinin ana nedeninin rasyon oldugu tahmin
edilerek, rasyon igeriginde yeniden yapilan diizenleme ile olduk¢a anlamli (p<0,01) bir verim artisi
saglanmistir. Besiye alman Holstein sigirlarmin giinlik canli agirhik artist 0,79 kg’dan 1,250 kg’a
cikarilmistir.  Elde edilen bulgular yalin Alt1 Sigma ile ISO 9001 kalite standartlar1 karsilastirilarak
degerlendirilmis ve Yalin Alt1 Sigma metodolojisinin uzman gozetiminde uygulanmasinin hayvancilik
isletmelerine 6nemli katkilar saglayacagi ortaya konulmustur.

Keywords: Yalin Alt1 Sigma, Iso 9001, Rasyon, Holstein, Hayvansal iiretim

HERD MANAGEMENT WITH LEAN SIX SIGMA METHODOLOGY TO INCREASE
EFFICIENCY IN LIVESTOCK ENTERPRISES

Abstract

There are many factors that cause yield losses in cattle and dairy farms. Minimizing these losses is
possible with good herd management. However, most of the businesses are small and medium-sized
traditional family businesses and they do not have a modern and technological infrastructure. In addition,
farmers' low education level, application errors, and lack of records increase yield losses. These
efficiency losses can be eliminated with the Lean Six Sigma methodology to be applied under the
supervision of experts. Lean Six Sigma methodology focuses on problems that cause loss of efficiency in
businesses by using some statistical tools. Many businesses in the world apply Lean Six Sigma
methodology to increase efficiency and quality. The use of this methodology by livestock enterprises,
which are constantly faced with problems, can prevent yield losses. For this purpose, in this study, the
demand of Zeybekler livestock farm in Erzincan Refahiye and the factors that may cause yield loss were
evaluated with the Six Sigma process. As a result of the evaluation, it was estimated that the main cause
of yield loss was the ration, and a very significant (p<0.01) yield increase was achieved with the
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rearrangement of the ration content. Daily live weight gain of fattening Holstein cattle was increased
from 0,79 kg to 1,250 kg. The findings obtained were evaluated by comparing Lean Six Sigma with ISO
9001 quality standards and it was revealed that the application of Lean Six Sigma methodology under the
supervision of experts would make significant contributions to livestock enterprises.

Keywords: Lean six sigma, ISO 9001, Ration, Holstein, Animal production

Giris

Altt Sigma metodolojisi liretimde hata, kusur oranini minimize etmeyi; kalite, miisteri
memnuniyeti ve verimi artirmay1 hedefleyen bir metodoloji olarak ortaya ¢ikmustir (Polat ve ark., 2005).
Ilk olarak endiistriyel iiretimde ilgi goriip uygulanmis olmasina karsin, sonraki siirelerde hizmet sektorii
ile birgok alana yayilmistir (Uluskan, 2017). Ozellikle ilk baslarda biiyiik ve varlikli sirketler Alt1 Sigma
metodolojisine ilgi gosterirken, zamanla olumlu etkilerini géren bir kisim kii¢iik ve orta 6lgekli isletme
ve hizmet sektorleri de Alt1 Sigma metodolojisine ilgi gostermeye baslamistir (Cabuk ve Karayilmazlar,
2010). Turkiye de Alt1 Sigma uygulamalarinin endiistriler arasi dagilimi Sekil 1. de verilmistir.
Ulkemizde birgok endiistriyel ve hizmet alanina girmis olan Alt1 Sigma uygulamalar1 tarim ve
hayvancilik sektoriinde pek goriilememektedir. Ancak az da olsa Goksu (2019)nun hayvancilik
isletmeleri tizerinde yaptigi ¢alismada oldugu gibi olumlu sonuglar alindig: goriilmektedir.

Gida Icecek Tutun

Tekstil Konfeksiyon Deri
Maden Sanayi {Metalurjj Sanayi)
Makine Sanayi

Kimya Sanayi

Orman Uriinleri Sanayi

Cimento Cam Seramik

Enerji Uretim Dagitim

Finans ve Sigorta Hizmetleri
Yapi

Sekil 1. Tiirkiye’de Alt1 Sigma uyéﬁlaméllannm endiistriler arast dagilimi (Uluskan, 2017)

Giliniimiizde o6zellikle gelismekte olan bolgeler tesvik kapsamina alinarak, burada faaliyet
gosteren bir¢ok sektor devlet tarafindan desteklenmektedir (Takim ve Ersungur, 2018). Tarim sektorii ise
neredeyse tiim diinyada ve iilkemizde siirekli desteklenmek durumunda kalmaktadir. Tarimsal iiretimden
elde edilen {irtinlerin katma degerinin diisiik olmasi ile girdi maliyetlerinin yiiksek olmasi s6z konusu
desteklemeleri zorunlu kilmaktadir.

Tarim sektoriinii isleten ve g¢alisan giftgilerimizin egitim diizeyinin diisilk olmasi, tarimsal
iiretimde verim bakimindan diinya ortalamasinin altina diismemize neden olmaktadir. Ayrica aileden
gelen geleneksel yapinin da bu duruma olumsuz etkileri bulunmaktadir. Ozellikle uzun yillar ailece
ciftcilik yapan koylilerimiz tarimi ¢ok iyi bildiklerini zan ederek yeniliklere kapali kalmaktadirlar.
Ancak egitimli aile isletmeleri diinyadaki yeniliklerden haberdar olduklari i¢in s6z konusu yeniliklere de
acik olmaktadirlar (Kutlar ve ark., 2014).



Hayvancilik isletmelerinde hayvanlara optimum bakim ve refah kosullar1 saglayarak, hayvan
hastaliklarmin ve hayvancilik isletmelerinde yonetime bagli verim kayiplarin 6niine ge¢menin etkili
yollarindan birisi siirli yonetimidir. Burada siirii yonetimi, yetistiricilik i¢in gerekli olan bilimsel ve
teknik konular ile diger islerin sirastyla ve belli bir disiplinle yapilmasm gerekli kilmaktadir (Ozbeyaz
ve Ozbostanci, 2020).

Bugiin Yalin Alt1 Sigma destekli tam tesekkiillii siirli yonetim programlar1 ancak bazi biiyiik
modern hayvancilik isletmelerinde uygulanmaktadir. Buna karsilik kayit tuttugu halde, uzman destekli
analiz ve degerlendirme yapmayan hayvancilik isletmeleri de bulunmaktadir. Geri kalan hayvancilik
isletmelerinin ¢ogu geleneksel yontemlerle kayit tutmadan siireci gotiirmeye calismaktadir (Aydin ve
Giinli, 2010). Bunun sonucunda bir¢ok isletme ya iflas etmekte veya biiyliyememektedir. Bu nedenle s6z
konusu isletmelere uzman destegi saglanarak destek olmak gerekmektedir. S6z konusu isletmelere
sadece kaliteli (Iso 9001 sertifikall) hammadde (Yem, ilac, mineral...) ve hayvan temin etmek gergekci
bir ¢dziim olmadig1 uygulamalarda goriilmektedir. Alt1 Sigma Iso 9001 kalite standardizasyonun dtesinde
kalite ve verim artigim siirekli hale getirmeyi hedeflemektedir (Agin, 2020). Siirii yonetiminde tutulan
kayitlarin istatistiksel metotlarla analiz ve degerlendirilmesi yapilmadig siirece bir yonii eksik kalacaktir.
Bu nedenle hayvancilik isletmelerinde siirii yonetiminin Yalin Alt1 Sigma metodolojisi ile desteklenerek
ciftcilerimizin bilgi ve becerilerinin artirilabilecegini, hem de siirekli zarar riski ile kars1 karsiya olan bu
isletmelerimize ait tiretimlerinin, bir besi isletmesindeki 6rnek uygulama ile optimize edile bilebilecegi
ortaya konulmaya calisildi.

Materyal ve Metot

Materyal olarak Erzincan Refahiye ilgesinde bulunan Zeybek Tarim & Hayvancilik isletmesin
deki Holstein besi sigirlari ele alinmustir. Tarim ve Kirsal Kalkinmayi Destekleme Kurumu (TKDK)
Erzincan Il Koordinatérliigii’niin desteklemeleri ile kurulan isletmede, besiye alinan hayvanlardan yeteri
kadar canli agirlik artis1 elde edilemedigi konusundaki sikayetleri degerlendirilmeye alinmigtir. Bunun
icin satin alman fabrika yemi ile hazirlanan rasyon incelenmis. Isletmeden rastgele secilen 50 tane
Holstein sigirin kiipe numaralari kayit altina alinarak, besinin 3. ayinda bir ay siire ile sigirlar (iso 9001
sertifikal1) eski fabrika yemi ile beslenerek canli agirlik artiglarina ait kayitlar tutulmustur. Besinin 4.
ayimnda ise besiye alinan sigirlar Yalin Alt1 Sigma denetimleri sonunda hazirlanan ve Alt1 Sigma rasyonu
olarak tanmimladigimiz yeni rasyonla beslenmistir. Canl1 agirliklar iki ay (60 giin) siiresince kayit altina
almmustir. Haftalik ve giinliik ortalama canli agirlik artislarina iliskin verilerin ortalama ve standart
sapmalarinin bir bolimii 6rnek olarak Tablo 1. de verilmistir.
Tablo 1. Standart rasyon ile Alt1 Sigma rasyonlarina ait canli agirlik artiglar

Standard Rasyon (iso 9001) Iyilestirilmis Rasyon (Alt1 Sigma)
. _ Haftalik Canh Agirhk _ Haftalhik Canh Agirhk
Sigir xts, xts,
Kazanc1 Kazana
1.Ha 2.Ha 3.Ha 4.H 1.Ha 2.Ha 3.Ha 4.Haf.
No (Kg/Giin) fa fa fa fa (Kg/Giin) a . a . a a.Ha

0,4+0,114 | 0,30 | 0,40 | 0,56 | 0,34 | 0,65 +0,068 | 0,56 | 0,64 | 0,68 | 0,72
0,7+0,039 | 0,65 | 0,74 | 0,69 | 0,72 | 0,9+0,037 | 0,86 | 0,88 | 0,92 | 0,94
0,35+0,043 | 0,24 | 0,32 | 0,30 | 0,34 | 0,7+0,052 | 0,64 | 0,68 | 0,72 | 0,76
0,8+0,080 | 0,71 | 0,77 | 0,82 | 0,90 | 1,24+0,032 | 1,20 | 1,23 | 1,26 | 1,27
0,75+0,054 | 0,68 | 0,76 | 0,81 | 0,75 | 1,1 0,161 0,96 | 098 | 1,16 1,3
0,9+0,052 | 0,84 | 0,88 | 0,96 | 0,92 | 1,340,052 1,24 | 1,28 | 1,32 | 1,36
0,65+0,045 | 0,59 | 0,64 | 0,68 | 0,69 | 1,2+0,032 1,17 | 1,18 | 1,21 | 1,24
0,55+0,073 | 0,47 | 0,52 | 0,57 | 0,64 | 1,05+0,063 | 0,98 | 1,03 | 1,06 | 1,13

0 N L AW~
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9 |0,5+0,070 | 0,41 | 0,48 | 0,56 | 0,55 |1,1+0,117 | 0,97 | 1,06 | 1,12 | 1,25
10 | 0,8+0,037 | 0,78 | 0,76 | 0,84 | 0,82 | 1,5+0,067 1,42 | 1,48 | 1,52 | 1,58
11 | 1,2+0,032 | 1,17 | 1,21 | 1,18 | 1,24 | 1,6 0,059 1,54 | 1,56 | 1,64 | 1,66
12 | 0,9+0,039 | 0,88 (0,86 | 0,91 | 0,95 | 1,19+0,032 | 1,15 | 1,18 | 1,22 | 1,21
13 10,92+0,095 | 0,84 | 0,86 | 0,93 | 1,05 | 1,36 +0,063 | 1,29 | 1,34 | 1,37 | 1,44
14 | e e e e e ] N
50 (0,78+0,026 (0,75 |0,77 |0,81 0,79 |1,41+£0,047 |1,36 |1,39 |1,42 | 1,47

Metot

Calismada incelenen canli agirlik artiglaria iliskin veriler Minitab 20. paket programu ile Altt
Sigma metodolojisinde kullanilan istatistiksel yontemlerle degerlendirilmeye alinmustir. Veriler her
hayvandan iki farkli periyotta (Standart rasyon ile Alt1 sigma rasyonunun yedirildigi dénem) alindigindan
Eslestirme (Paired-t) testi ile degerlendirilmis.

Xp—p
t="5" (1

Ayrica hafta faktorleri de rasyonlarla birlikte iki yonlii varyans analizi ile de degerlendirilmistir.
Elde edilen sonuglar arasindaki grup tiiyelikleri Tukey testi ile belirlenmistir. Bununla birlikte rasyon
igerigine ait hammaddelerin dagilimi pareto analizi ile ortaya konulmustur.

Elde edilen veriler giinliik olarak kayit altina alinmis olup, 3. ve 4. aym sonunda her iki aya ait
canl agirlik artiglarina iligkin veriler Minitab paket programu ile Alt1 Sigma metodolojisinde kullanilan
istatistiksel yontemlerle degerlendirilmeye alinmustir.

Bulgular ve Tartisma

Yalin Alt1 Sigma metodolojisine ait prosesleri uygulayarak besiye alinan sigirlarin canli agirlik
artisin1  etkileyebilecek tiim faktorler veteriner ve zootekni uzman gozetiminde degerlendirilmis.
Degerlendirme sonunda Yalin Alt1 Sigmanin ilk prosesi olan tanimlama asamasinda;

. Kaba yem kaynaklarinin kalitesinde herhangi bir problem olmadig,

. Hayvanlarda herhangi bir hastalik problemine rastlanmadigi

. Hayvanlarin bolgede adaptasyon probleminin yagamadigi,

. Hayvanlarda stres belirtileri gézlenmedigi.

. Besiye alinan Holstein wkimin genetik kapasitesinin besi i¢in gayet yeterli oldugu. (Holstein
sigirlarinda yaklasik 1,400 kg/giin kadar canli agirlik artigina ulagilabilmektedir (Ko¢ ve Akman
(2003).

. Cevresel sartlarinda kontrol altina oldugu belirlenmistir.

Buna ragmen yeterli canli agirlik artisina ulagilamamustir. Besiyi etkileyebilecek tiim faktorler elemine
edildikten sonra, canli agirlik artisim olumsuz etkileyebilecek ana neden olarak rasyon ve ilave kesif
yemden kaynaklanmis olma olasilig1 giiclendiginden, rasyon igerigi inceleme altina alinmistir.

Yalm Alt1 Sigma prosesinin 2. asamasinda probleme konu olan rasyonun (Iso 9001 yemi) inceleme

sonucunda;
1- Bazi hammaddelerin rasyonda bulunma oranmin yemden yararlanmayr diisiirebilecek simirda
oldugu,

2- Rasyonda bulunan baz1 hammaddelerin toksik etki yapabilecek sinirda oldugu,
3- Kaullanilan protein kaynaklarinin kalitesinin tekrar diizenlenmesi gerektigi rasyon uzmani tarafindan
belirlenmistir.
Yalin Alt1 Sigma prosesinin 3. asamasinda ayni protein oranina sahip; ancak hammadde oranlari
tekrar diizenlenmis yeni bir rasyon (Alt1 Sigma besi yemi) hazirlanmistir. Hazirlanan yeni rasyon ile
onceki rasyon (Iso 9001 yemi) isletmede 50’ ser sigira bir ay siiresince yedirilmek suretiyle haftalik
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yapilan tartimlarin ortalama canli agirlik kazanglari belirlenip

degerlendirmeye almmustir. Eski (iso

9001) yemi ile rasyon uzmaninin hazirladig1 (Alt1 Sigma) rasyonun igerigi Tablo 2. de verilmistir.

Tablo 2. (iso 9001) yemi ile rasyon uzmaninin hazirladig1 (Alt: Sigma) rasyonun igerigi
Iso 9001 yem karisim

Hammadde

Misir

Arpa

Bugday Kirigi
Aspir

Pelet Kepek
Mermer Tozu
Tuz

Sodyum Bikarbonat
Ure

Melas

Kepek

orant
(kg/1 Ton)
240 kg/TON
100 kg/TON
95 kg/TON
86 kg/TON
110 kg/TON
100 kg/TON
10 kg/TON
3 kg/TON
5 kg/TON
76 kg/TON
175 kg/TON

Alt1 Sigma 6zel liretim yem orani

(kg/1 Ton)

280 kg/TON
100 kg/TON
70 kg/TON
95 kg/TON
101 kg/TON
95 kg/TON
10 kg/TON
3 kg/TON
5 kg/TON
76 kg/TON
165 kg/TON

Iso 9001 ile Alt1 Sigma rasyonlarmin igeriklerine ait dagilim grafigi Sekil 2. de verilmistir.

300
250
200
150
100
0 —
X\ ¥ > & N ol 3
& «@ O S
N N ¥ ¥
© S L &8
N\ d @@
W iso 9001 W 6 Sigma &

Sekil 2. iso 9001 ile Alt: Sigma rasyonlarina ait yem igerinin dagilim grafigi

Yalin Alt1 Sigma proseslerinde sik¢a bagvurulan ve problemin 6nemli sebeplerini, nisbeten
onemsiz sebeplerden ayiran Pareto analizi grafigi Sekil 3. de goriilmektedir. Vilfredo Pareto 1897
tarafindan formiile edilen ve sonraki yillarda Dr. J.M. Juran tarafindan ortaya atilan bu hipotez kalite
kontrol alaninda siklikla kullanilmaktadir (Akin ve Oztiirk, 2005).

Pareto analizinde en 6nemli etkinin sirastyla misir (%24), kepek (%17,5) ve pelet kepek (%11),
arpa (%10), mermer tozu (%10), bugday kirigi (%9,5), aspir (%8,6), melas (%7,6), tuz(%]1), iire (%0,5)
ve sodyum bicarbonat (%0,3) oldugu belirlenmistir.
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Pareto Chart of iSO 9001 Besi Yemi

1000 100
800 80
5 600 60 g
§ 400 40
200 20
e

N N N O N —

o

Hammadde <& X X v > N Xt . L
N &w&‘z@ # (&/‘dv 2 A I

o
kg/ton 240 175 110 100 100 95 86 76 10 5 3
Percent 24,0 17,5 11,0 10,0 10,0 9,5 8,6 7.6 1,0 0,5 0,3
Cum % 24,0 41,5 52,5 62,5 72,5 82,0 90,6 98,2 99,2 99,7 100,0

Sekil 3. Problemin énemli sebeplerini, nisbeten 6nemsiz sebeplerden ayiran Pareto analizi Grafigi
Bu hammaddelerin etkileri géz Oniine alinarak yeni bir (Alt1 Sigma) rasyon hazirlanmis olup,
ilgili rasyonun pareto analiz grafigi Sekil 4. de verilmistir.

Pareto Chart of (6 Sigma) Besi Yemi

1000 100
800 80
g 600 60 g
400 40
200 20
D
Hammadde <& ol o v & e 12 & L
N < N\ . gl
& & P & &L &,\619 &J" R & s P s
0 )
X s &
¥ o O@@
Kg/Ton 280 165 101 100 o5 o5 76 70 10 5 3
Percent 280 165 101 100 95 95 7,6 70 10 05 0,3
Cum % 28,0 44,5 54,6 64,6 74,1 83,6 91,2 982 992 997 1000

Sekil 4. Alt1 Sigma besi yemine ait Pareto grafigi

Zeybek hayvancilik isletmesinde besiye alinan Holstein (siyah alaca) sigirlar i¢in, %60 kaba
yem ile %40 kesif yem oraniyla rasyon (TMR=Total mixed ration) hazirlanmistir.

Her iki rasyonda da kullanilan besi yemlerinin proteinleri (%12) ve kullanilan besi yemlerinin
TMR’e girme oranlar1 ayni olup 10 kg olarak hazirlanan rasyon;
6 kg kaba yem (musir silaji, yonca kuru otu, bugday silaji, pancar kiispesi) ile
4 kg kesif yem (1kg arpa ezmesi, 0,5 kg tritikale, 0,5 kg bugday ezmesi ve 2 kg besi yemi) karisimindan
olusmustur.

Alt1 Sigma ve Iso 9001 rasyonu ile beslenen sigirlarin agirhik artislarma iligkin istatistikler Tablo
3. de verilmistir. Iso 9001 yemi ile beslenen sigirlarda yaklasik 0,786 kg/giin canl agirlik artis1 elde
edilirken, Alt1 Sigma rasyonu ile 1,250 kg/giin canli agirlik artis1 elde edilmistir. Elde edilen sonuglar
Ko¢ ve Akman (2003)’de yaptiklar1 calismada farkli yaslardaki besi sigirlarinin besiye alinmasi
durumunda 800-1400 kg/giin arasinda canli agirlik artis1 elde edilebilecegi bilgisi ile ortiismektedir.

Her iki rasyondan elde edilen ortalama canli agirliklarina iliskin dagilim grafigi ile rasyonlar
arasindaki verim artis1 Sekil 5.” de verilmistir.
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Individual standard deviations are used to calculate the intervals.

Sekil 5. Iso 9001 ile Alt1 Sigma Besi yemlerinden elde edilen canli agirlik artislarina ait dagilim grafigi
Tablo 3. de Iso 9001 ve Alt1 Sigma rasyonlarindan elde edilen canl agirlik artislarina iliskin
verim farkinin 0,466 kg/giin oldugu goriilmektedir. Elde edilen canli agirlik artislarina ait verim farkinin
anlamli olup olmadig1 hem eslestirme testi ile hem de iki yonlii varyans analizi ile degerlendirmek icin
aragtirmaya ait drnek biiylikliigii ile verilerin dagilimimin uygunlugu istatistik analizlerle test edilmistir.

Tablo 3: Iso 9001 ve Alt1 Sigma rasyonlarindan elde edilen canli agirlik artiglarina ait istatistikler

Degisken Ortalama St. Hata St. Sapma Var.
Katsayisi
Iso 9001 0,786 0,0275 0,1941 24,68
Yemi
Alt1 Sigma 1,252 0,0376 0,2660 21,25
Yemi
Fark 0,466 0,0249 0,1761

Arastirmada Ornek biiyiikligi n>30 biyik olup veriler normallik dagilim kosulunu
sagladigindan, ayrica s6z konusu iki grup birbirleri ile iliskili oldugundan aritmetik ortalamalar
arasindaki farkin anlamliligini smamak amaciyla Eslestirme (Paired-t) testi uygulanmustir. Test
sonucunda Yalin Alti Sigma yapilandirmasi sonunda elde edilen rasyon ile standart iso 9001
rasyonundan elde edilen ortalama canli agirlik artislar1 arasinda ¢ok 6nemli (p<0,01) bir verim artisi
saglanmustir.

Ayrica rasyon ile hafta faktorleri birlikte iki yonlii varyans analizi ile test edildiginde elde edilen
varyans analiz sonuglar Tablo 4. de verilmistir.

Tablo 4. Canli agirlik artisina rasyon ve haftalarm etkisine ait varyans analizi sonuglar1

Source DF AdjSS  AdjMS F-Value P
Hafta 3 0,7520 0,2507 4,53 0,004
Rasyon 1 21,7442 | 21,7442 393,09 0,000

Hata 394 21,7945 0,0553
Lack-of-Fit 3 0,0203 0,0068 0,12 0,947
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Pure Error 391 21,7742 0,0557
Genel 398 44,2799

Rasyonlar ve haftalara ait canli agirlik artislarinda ¢ok 6nemli (P<0,01) bir artis oldugu Tablo
4.de verilen varyans analizi sonug¢larindan goriilmektedir. Ayrica Lack-of-Fit degeri P>0,05 olup,
modelin verilerle uyumlu oldugunu gostermektedir. Rasyonlar1 Tukey testi ile gruplandirdigimizda
Tablo 5. de goriildiigii gibi Alt1 Sigma rasyonu ile Iso 9001 standart rasyonunun birbirinden farkl iki ayri
gruba ayristig1 goriillmektedir.

Tablo 5. Alt: Sigma rasyonu ile Iso 9001 standart rasyonuna ait Tukey ¢oklu kargilastirma testi sonucu

Hafta*Rasyon N X ts, Gruplar
4 2 (Altr | 50 1,321+0,272 A

Sigma)

32 50 1,272+0,269 A

22 50 1,224+0,266 A

12 50 1,188+0,265 A

41 (Iso 9001) 50 0,831+0,205 B
31 50 0,807+0,191 B
21 49 0,764+0,193 B
11 50 0,736+0,205 B

SONUC

Arastirma sonucunda, cift¢ilerimizin karsilastigi problemlerini ilgili uzmanlara danigmalari
halinde gerekli ¢oziimlerin iiretilebilecegi goriilmektedir. Ayrica siirli yonetiminin Yalin Alti Sigma
metodolojisi ile desteklenerek gerekli teshis, 6l¢iim ve analizlerin yapilmasi durumunda verimde ciddi
artislar elde edilebilecegi ortaya konulmustur. Yapilan 6l¢lim, analiz ve degerlendirmelerin ¢iftgilerle
birlikte yapilmasi, ¢iftcilerimizin bilgi ve becerilerinin de bu siirecte artmasini saglayacaktir.

Tavsiye

1-Hayvancilik igletmelerinde miimkiinse tiim hayvanlarin kayitlarimi tutulmas: veya en azindan bir
kontrol grubunun bulundurulmasi gerekmektedir.

2- Segilen grubun baz1 kayitlar1 stirekli tutularak verimdeki mevcut durum denetlenmelidir.
3- Yapilan denetimlerle isletmedeki kayiplar belirlenmeli

4- Zootekni uzmanlari ile Alt1 Sigma damigsmanlarinin kontroliinde ilgili parametreler tekrar
degerlendirilerek verim artisinin siirekliligi saglanmalidir.

Ayrica tarim tegkilatindaki yetkililere tavsiyemiz giftcilere dogrudan nakdi yardim yapmaktan
ziyade, profesyonel uzman desteginin saglanmasi gerckmektedir. Bdylece hem iiretimde verimliligin
artisinda siireklilik saglanmis olacak, hem de ilgili yonlendirmelerle ¢iftgilerimizin bilgi ve tecriibesi
artirilmis olacaktir.
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ABSTRACT
It is critical to conduct research on regional culture practices in order to pinpoint the source of fish health
issues. The purpose of this study was to investigate the present fish culture systems and health
management techniques in selected aquafarms in Rajbari District, Bangladesh. From October 2019 to
February 2020, data was collected from 50 fish farmers by questionnaire interview, focus group
discussion, and cross-check interview. The majority of the aqua farmers had 11 to 15 years of expertise
in fish farming and owned their own ponds, according to the findings. More than 32% farmer cultured
fish in their own pond and near 40% shared pond with others; while 30% used to take ledge for fish
cultivation. Seventy-six percent respondents used to apply commercial fish feed in their culture pond.
Several stages were employed to prepare ponds for stocking, including pond drying, bottom mud
removal, dike building, liming, fertilizer application, and lastly stocking. Only 20% of fish farmers
stocked single fish species such as pangas and tilapia, while the rest stocked two to eight different fish
species. The majority of fish farmers sell their collected fish in local or municipal markets. Infectious and
non-infectious disorders caused by bacteria, virus, fungus, parasites, poor water quality, and malnutrition
were major fish health issues in the research region. Moreover, more than 15% fish farmers practiced
integrated fish farming with poultry and duck farming while 86% fish farmers practiced horticulture at
the dyke. The vast majority of farmers (94%) lacked water quality monitoring equipment. On the other
hand, farmers ranked the major health problems of fish on the basis of critical condition, with fish
disease, poor water quality, fish killing as a result of enmity, entrance of wild animals, and hindrance due
to fish-eating birds ranked first, second, third, fourth, and fifth, respectively. Government and non-
government groups provided instruction on various aquaculture techniques to 44% and 20% of
respondents, respectively. In the research area, the fish producers were unaware of basic aquaculture
practices for maintaining biosecurity. The present study revealed that there is a lack of scientific
knowledge of the fish farmers in the studied area which demands further improvements of the existing
condition.
Keywords: Aquaculture; biosecurity; constraints; commercial feed; water quality
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ABSTRACT
One of the most important aspects in aquaculture is fish health management, and many plant components
are being employed to improve fish health and reduce the detrimental effects of synthetic aqua
medicines. The potentiality of moringa (Moringa oleifera; Lamarck, 1785) leaf as a nutritional source for
tilapia (Oreochromis niloticus; Linnaeus, 1758) fish was investigated in this experiment, which lasted
two months from September to November, 2020. The moringa leaves were brought in, cleaned, dried,
and then powdered. Three experimental diets were created by mixing processed moringa leaf powder at a
rate of 0% (T1), 10% (T2), and 20% (T3) with rice bran, wheat bran, mustard oil cake, fish meal, soya
oil, and vitamin-mineral premix. Each tank was stocked with 90 L water and fifteen tilapia fingerlings
with an average initial length of 10.88+0.11 cm and an initial weight of 29.06+0.50 g. Three replications
of each treatment were used in a sixty-day feeding trial. The fish were fed formulated meals at a rate of
3% of their body mass twice a day, at 9 am and 4 pm. Fish samples and water quality values were
collected every twelve days. Furthermore, the blood glucose and cholesterol levels of tilapia were
monitored on a monthly basis. The treatments differed considerably in terms of final length, final weight,
weight increase, percent weight gain, feed conversion ratio (FCR), specific growth rate (SGR), and
tilapia production. T3 and T2 percent had the greatest FCR (3.17£0.25) and SGR (1.33+0.12 %) values,
respectively. The maximum and the lowest tilapia production in the experiment were 9.21+0.39 kg m™ in
T2 and 7.39+0.35 kg m™ in T3, respectively. The blood glucose levels were considerably different
amongst the treatments (p< 0.05), with T1 (48.00£2.00 mg dI"") having the highest value. Furthermore,
T1 (177.67£2.52 mg dI'") and T3 (148.33+1.53 mg dI"') had the greatest and lowest blood cholesterol
levels, respectively, despite the fact that the values were extremely significantly different among the
treatments (p< 0.01). The water quality parameters were statistically similar between treatments (p>
0.05), and the values were within permissible limits for tilapia culture. The present study revealed that,
using moringa leaf powder nutrient rich feed can be formulated for fish by optimizing the amount on the
basis of culture species boosting up the fish yield.
Keywords: Moringa; formulated feed; water quality; fish growth; glucose; cholesterol
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ABSTRACT

Stress corrosion cracking (SCC) is a dangerous and complex form of cracking which is defined as the
propagation of cracks due to the joint effect of tensile stress and a reactive environment. In the present
article, Investigation of stress corrosion cracking phenomenon has been studied out on Ti-6Al-4V, which
is a renowned grade of Titanium alloys and used widely in aerospace industry and marine environments.
In the current study, Titanium Alloy (Ti6Al4V) is employed to investigate the tensile strength,
microstructure, of non coated and coated specimens in the corrosive environment. For applying SCC
conditions, a test fixture is developed. The static force of 1000 N is applied for both specimens with an
environment having 3.5 % NaCl solution for time intervals of 468 hours. The scanning electron
microscope (SEM) is used to investigate the microstructure of non coated and coated specimens. Both
specimens had been tensile tested and stress-strain curves were analyzed. Surface of both specimens was
analyzed by SEM and metallography to study the effects of aforesaid conditions in internal structure of
both specimens. It is observed that due to the corrosive environment grains are damaged visibly in
different areas of the specimen. Moreover, dimples, inter and transgranular cracks are found in the
fractographic examination. It is concluded an that 31.72 % increase in tensile strength and 41.58%
increase in elongation of coated specimen as compared to non coated specimen. It is observed that due to
the corrosive environment grains are damaged visibly in different areas of the not coated specimen while
coated specimen also show small pits and grain damage.

Introduction

Stress corrosion cracking (SCC) which is disaster due to combine effect of stress and susceptible
environment. Corrosion which are very critical in metals. Many types of corrosion present the form
which we are concern here is that which occur with combine effect of corrosive environment and tensile
load. The failure of this type is called stress corrosion cracking. The alloy of titanium Ti-6Al-4V which
are extensively used in many engineering. Its surface oxide film can shield the substrate from
collaboration with a great deal of destructive conditions. Tragically, this surface layer can be harmed
under mechanical and compound activities with a subsequent decrease in erosion obstruction [1].The
SCC phenomena is created through the break nucleation and its progressive spread under the
collaborating activity of the applied pressure and of the erosion interaction [2].Inside the nucleated
breaks a variety of the centralization of antagonistic specialists happens and this prompts a steady spread
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of the breaks with a speed remembered for the scope of102-10° mmy/s. [3, 4]. The surface modification
technology is an efficient way to improve the corrosion resistance of titanium and titanium alloys.
Frequently, utilized surface treatment techniques include Nitriding/carburizing, metallic cementation,
vapor deposition, ion implantation, laser deposit, enamel coating and so on [5]. It is plausible that the
substance of the vaporous species can think twice about the SCC exhibitions of titanium combinations, in
which the break instable proliferation can for the most part be advanced by the anodic disintegration of
the break tip or by the hydrogen arrangement inside the alloy [6].Another way to reduce corrosion cracks
in ocean vessels is to reduce stress, either by bending or yielding the hull or by leaving residue through
welds and rivets. If the ship is not completely decommissioned, bending stress cannot be removed.
Residual stress reduction is a method currently being studied in detail [7-9]. The residual stress around
the weld seam is intrinsically tense. By improving basic welding methods, including preparation of the
structure and edges, residual stresses in the welding area can be reduced. As the most efficient method
for welding sensitive materials, various welding technologies such as friction stir welding (FSW) have
recently been developed [10, 11]. FSW is a process that does not melt the materials in the joining process
[12]. The tensile stress acting on the prone alloys is the most significant factor leading to the occurrence
of SCC [13]. The level of tensile stress influences the degree of SCC significantly, regardless of the
sources. The increase in tensile stress reduces the time of fracture [14]. The welding system was
considered destructive to the consumption conduct of welded titanium alloys. Karimzadeh and
Heidarbeigy discovered that the combination zone of Ti-6Al-4V gas tungsten circular segment welding
composite showed lower erosion obstruction contrasted with the base metal in Ringer arrangement,
demonstrated by more bad consumption potential and higher current consumption densities [15]. Thomas
et al. detailed that after heat treatment, the stage piece of the combination zone in the welded test when
the temperature of the hotness treatment was at moderately low level like 540C, comprising of martensite
stages [16]. Because of their remarkable explicit properties like light weight, low thickness, erosion
affectability with relatively great mechanical properties, Titanium and its compounds are generally
utilized in modern applications [17]. In this research work, effects of SCC are investigated on a widely
used industrial material Ti-6Al-4V in an aggressive environment after surface treatment. SEM,
metallography and tensile testing are conducted for investigation of Ti-6Al-4V before and after surface
treatment.

System description and measurement procedure

Material Selection
The workpiece was prepared from a sheet of the Alloy of titanium Ti-6Al-4V measuring 150 x 60 x 6
mm. A sample of the material was tested on Spectro lab M8 the material composition is given in
Table 1.
Table 1: Material Composition

Component | Value (%) | Component | Value (%)
Ti 89.5 N 0.007
Al 6.135
Fe 0.15
C 0.018
v 4.075
O 0.18
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Experimental setup
Experimentation related to stress corrosion cracking done on SCC rig apparatus Fracture mechanics lab
and for FSW using milling machine in machine tool laboratory at University of Engineering and
Technology, Taxila.

Stress corrosion cracking rig apparatus
Stress corrosion cracking (SCC) rig apparatus consist of a base, lower clamp bath, hanger, arm, magnetic
stand, dial indicator, upper clamp support plate, and, pin as shown in Figure 1.

Dial

Magnetic stand
Support plate V148 [ yicatnr

Arm

Base

Figure 1: Stress corrosion cracking rig apparatus

Workpiece preparation

The length of plate is of 140 mm and width of 50 mm was cut down by specimen cutting machine using
disk cutter placed in UET Taxila. The size of the Workpiece material is 140 mm x 50 mm x 6mm that are
cut from the plate. The edge of the workpiece is accurately cut down, so the joining of the plate is
precise. Theses welded plates are put on CNC milling machine to prepare samples for testing. After
preparation of samples were cadmium coated from private lab
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Figure 2: Tensile test specimens
The prepared specimens of material including coated and non coated are examined by considering
different conditions given in Table 2.

Table 2: Test conditions

Parameter Coated Specimen Non Coated Specimen
Load 1000N 1000N
Environment 3.5% NaCl Solution 3.5% NaCl Solution
Time 468 hours 468 hours

Results and discussion

Stress-strain evaluation
The relation between stress and strain for coated and non-coated specimens is analyzed in Figure 3 (a)
and (b) respectively. Ultimate tensile strength (UTS) value of coated specimen is greater than non-coated
one which depicts better mechanical properties of coated specimen.
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Figure 3: Stress-strain curve (b) non coated

Tensile strength and elongation evaluation 15.73
The tensile strength and elongation of coated and non coated specimens are tested and it is found that
31.72 % increase in tensile strength and 41.58% increase in elongation is observed as shown in Figure 4
(a) and(b) respectively.
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Figure 4: (a) Tensile strength, (b) Percentage elongation

Scanning electron microscope evaluation
The coated and coated specimen’s strength is affected due to the intensity of force applied under the
application. In the current work, the stability of the coated joint is evaluated under SCC conditions. The
coated and non coated specimens are investigated for microstructure at given conditions. The cracks are
produced on non coated specimen more compare to coated specimen. However, the specimen’s coated
and non coated microstructures are examined for 1000 N load and 3.5% NaCl solution.

Microstructure of specimens
Scanning electron microscope (SEM) allows fracture surface to be studied with incredible detail. Many
fractographic features such as fatigue striations, intergranular cracking, micro void coalescence, trans
granular cleavage, and secondary cracking can be identified with SEM. The resolution and depth of field,
SEM is much greater than optical microscopes that topographical characteristics of fracture surface.
SEM analysis of Ti-6Al-4V samples, tested at static loading condition of 1000N in environments such
as 3.5% NacCl solution, performed at Scanning electron microscope (JSM-6490LA) to obtain more
information about stress corrosion cracking mechanism.
Figure no. 5 and 6 illustrations the SEM micrographs of tensile cross section of non-coated and coated
Ti—6A1-4V when subjected to static load of 1000N with loading time of 468 hours in NaCl solution at
different magnification. SEM micrographs clearly depict intergranular grain boundary corrosion of non-
coated sample which causes deep pitting and voids on sample. It is observed that most of the specimen
without coating is with deep dimples, large deformation. Due to the application of 1000 N force, the
tensile strength of non coated material compromised and deep dimples and cracks on the surface are
observed while specimen with coating can resist deformation, resist intergranular cracking while small
pitting is observed due to high static load.
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Figure 6: Non-coated Ti—6Al-4V sample.
Conclusion

In the current study, the alloy of titanium Ti—6Al-4V is investigated through stress corrosion cracking
under high load and aggressive environment. It is concluded that the intensity of load applied directly

affects the strength of the specimen. The tensile strength and elongation of coated specimens are found
around 31.72 % and 41.58% increase respectively as compared to non coated sample. Overall, an
increase in load increases the crack propagation and depth in both samples. Microstructure for non-
coated specimen depict preferential grain boundary attack and crack propagation/initiation site. Some
regions demonstrate clearly that grain boundaries are affected by the elemental depletion or weakening
from oxidation, chemical attack, or embrittlement. Intergranular corrosion results from weakening of
grain boundaries due to chemical attack in the corrosive environment. Precipitates and grain boundaries
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in the present alloy can serve a crack initiation due to hydrogen diffusion. Cadmium coating proved to be
most suitable cost-effective alternative for commercial Ti-6Al1-4V alloy.
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BINDING OF DNA AND CYTOTOXICITY OF TWO CU(II) COMPLEXES WITH CO-
LIGANDS

Rehab Kadhim Al-Shemary
Department of Chemistry, College of Education for Pure Science, Ibn Al-Haitham, University of
Baghdad, Iraq

ABSTRACT

The compounds [CuL(phen)] and [CuL(Imz)] are synthesized, characterized, and tested for biological
activity (H2L= 3-chloro-2-((3-chloro-2-hydroxybenzylidene) amino)phenol, Imz = imidazole , phen =
1,10-phenanthroline, and). Intercalative DNA binding has been found to be cytotoxic and anticancer in a
biological investigation. IC50 values of 1 and 2 are shown to be extremely promising for the human lung
cancer A549 cell line (0.67 and 0.59 M, respectively) and the breast cancer MCF7 cell line (6.30 and
8.88 M, respectively). Complexes C1 and C2 appear to be more effective than several anticancer
medicines evaluated for the human lung cancer A549 cell line. Most importantly, C1 and C2 are
substantially less hazardous to the normal cell line L132, as indicated by cell viability in the presence of
these two compounds.
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Scheme 1. The Schiff base and complexes are synthesized.
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1. Introduction

In the last few decades, there has been a surge in activities to find or construct complexes with binding
to DNA [1], cutting action of DNA and cytotoxicity to examine the potential of producing novel
anticancer metallodrugs[2]. The ligand in metallodrugs is critical for the metal complex's binding to
DNA]J3]. That targets anticancer drugs. In addition[4], the ion of metal may also function in the metal
complex's efficacy as a medication[5]. Cu(Il), for example, as a metal ion with redox activity, can
stimulate protein or DNA modification via an oxidative mechanism[6]. These complexes were found to
be more potent than various anticancer medications evaluated in human lung cancer A549[7] and breast
cancer MCF7 cell lines[8], according to their IC50 values[9]. In our constant search for complexes with
acceptable ligands as donor with extra heterocycles, we have synthesized two Cu(Il) complexes, one six-
coordinate and the other four-coordinate. Biological activities include DNA binding, cytotoxicity, and
anticancer action.

4. Experimental

4.1. Chemicals

Aldrich provided 2-amino-3-chlorophenol, 2-chloro-6-hydroxybenzaldehyde, and imidazole. Sigma-
Aldrich (USA) provided calf thymus DNA. In contrast, Merck provided Cu(OAc)2 H20 (GR),1,10-
phenanthroline monohydrate ,(DMF, GR), methanol, ethanol (GR), , and DMSO

4.2. Preparation of Schiff base (H2L). 2-amino-3-chlorophenol and 2-chloro-6-hydroxybenzaldehyd was
made using the method described. Yield 71%. Anal Calc. for 282.12 C;3HyCILNO,: C, 54.87; H, 3.54; N,
5.12. Found: C, 55.35;H, 3.22; N, 4.96%.

4.3. Complexes preparation

4.3.1 [CuL(ph)]

During 30 minutes of stirring at room temperature, then, over 30 minutes at room temperature, this
reaction mixture was gently added with stirring to a (0.001mol) solution of H2L in (10mL, 25 °C)
methanol. The solution was separated by a dark-colored substance. The result was purified, rinsed
completely with methanol, then with water, and finally dried in vacuum. At room temperature, this
chemical was recrystallized from (1:1) CH3;CN: CH;0H to obtain good single crystals. It is worth noting
that after prolonged exposure (or in vacuum), these crystals become amorphous after losing their water of
crystallization .Anal. Calc. for C;sH;;Cl,CuN;O,: C, 46.68; H,2.69; N, 10.21; CL17.22; Cu,15.43
.Found: C, 45.78; H,3.15; N, 10.65; C1,17.08; Cu,14.87 %. ESI-MS in CH;CN: m/z 411.73 [M]+.

4.3.2. [Cul(2)] (2)

A dark color solution was generated by gently adding ( 0.001 mol) imidazole in (15 mL) methanol to a
(0.002 mol) solution of Cu(OAc),.H,O in (20 mL, 5 °C) methanol in methanol (20 mL, 5°C) for 20
minutes with stirring at ambient temperature (23°C). This solution was then progressively added to a
solution of H2L ( 0.002 mol) in methanol (30 mL, 25 °C) for 30 minutes at room temperature with
stirring. A substance separated the solution. The solid was filtered, thoroughly washed with methanol,
and dried in a vacuum. This compound was recrystallized at RT from (1:1) CH;CN :CH3;0H while
suitable single crystals were obtained. X-ray crystallography was also used to characterize this molecule.
Anal. Calc. for C,sH;5C1,CuN;0,: C,57.32; H, 2.89; CI,13.53 ;N, 8.02 ,Cu,12.13. Found: C,57.11; H,
3.12; C1,13.09 ;N, 8.43 ,Cu,12.07%. ESI-MS in CH3CN: m/z 523.86 [M]+.

4.4. Physical measurements Flexer SQ 300 MS Mass Spectrometer from Perkin Elmer collected mass
spectra in mode of ESI. An elemental analyzer Perkin-Elmer 24 °C was used to perform the
microanalyses (C, H, and N). In addition, a quartz dewer was used to record frozen glass spectra in liquid
nitrogen. Electrochemical measurements were performed using at 298K with a bioanalytical system CV-
27 electrochemical analyzer and a BAS type X-Y recorder under dinitrogen . In addition, A Shimadzu IR
Affinity - 1 FT-IR spectrometer and a KBr pellet were used to collect infrared spectra. Furthermore, a
pair of matching quartz cells with a route length of 1 cm was used to a Jasco V-570 UV/VIS/NIR
spectrophotometer, record electronic absorption spectra. Finally, the cell was constructed using the
platinum working electrode, an Ag/AgCl reference electrode, and a platinum auxiliary electrode are used
in the typical three-electrode setup. As a supporting electrolyte, ([N(n-Bu)4]C104) was employed.

4.6. Methods for biological activity

4.6.1. DNA binding studies
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To determine the binding constant for compounds 1 and 2, the electronic spectra of these compounds
were recorded using a Jasco V-570 UV/VIS/NIR spectrophotometer with incremental amounts of (CT-
DNA). The titration tests were carried out in a 10 mM Tris—HCI buffer with the complex concentration
constant. The CT-DNA concentration varied between 0 and 40 M. (pH 7.6).

4.6.2. Cytotoxicity studies

4.6.2.1. Cell culture and treatment

Human lung cancer A549 cells, human breast cancer MCF7 cells, normal human keratinocyte HaCaT
cells, and human lung embryonic L132 cells were donated by NCCS Pune. In T-25 mm NUNC cell
culture flasks, these cell lines were grown in DMEM high glucose medium with 10% Fetal Bovine
Serum Penicillin (100 units/ml), streptomycin (100 g/ml), gentamycin 50 g/mL. In addition,
Amphotericin B (2.5 g/ml) was added in a CO2 incubator at 37 °C (5 % CO2 and 95 % O2). As a result,
they reached 70-80 % confluence, and these cells were trypsinized and sub-cultured for several
experiments.

Results and discussion
We investigated Schiff base reaction with Cu(OAc),.H,O in methanol in the presence of either imidazole
or 1,10-phenanthroline as a co-ligand to form complexes[10]. The v(C=N) band appears at 1625 cm™ in
the IR spectra of the free Schiff base ligand. This changes to 1603 cm™ and 1607 cm™ in the IR spectra
of both complexes. They suggest N-azomethine chelation, deprotonation, and O-phenolate coordination
to the metal ion. These are only moderately soluble in acetonitrile and methanol. However, they are quite
soluble in DMF and DMSO[11].
In the visible region, the UV spectra of these two molecules are remarkably similar. However, the bands'
intensities are discovered to stand out.
At roughly 676 nm (= 14,792 cm), compound CI displays a weak broad d-d band. In contrast,
compound C2 exhibits a weak ligand field band at approximately 634 nm ( A= 15,772 cm™)[12].
Compound C1 has a large LMCT in the visible area, except for the slight ligand field transition. The
charge transfer band at 467 nm ( A= 21,413 cm) for Cl with 1,10-phenanthroline as the ligand is
significantly stronger than 2 with imidazole as the coligand at 474 nm (A = 21,097cm™). Moreover, the
overall intensity of C1 is much larger than that of C2, showing that their electrical architectures are
different[13].
DNA binding studies
DNA linking studies were completed utilizing spectroscopy of UV Vis. UV absorbance titration tests
were performed using incremental quantities of (CT-DNA) in a 10 mM Tris—HCI buffer (pH 7.5)[14]. At
the same time, they are maintaining a constant concentration of 2x 10 M in the single complex. Figure 4
shows the absorption spectrum of complexes in the presence and absence of CT-DNA. On CT-DNA
addition, both complexes appear to lower molar absorptivity of the absorption band of * (hypochromism
of 47.5 % for Cl and 82.5 % for C2), indicating robust DNA-complex binding. These modifications
occur in complexes that intercalate with DNA via an intensive stacking contact between DNA base pairs
and aromatic chromophores. To calculate the quantity rapprochement of DNA linking capacity. We
calculated Kb of the complexes for linking with CT-DNA by utilizing the next Eq. (1).
[DN4] _ _[DNA] 1

(=, — =p) (s, — &) Kals,— &)
Where [DNA] denotes the CT-DNA concentration employed, and a, f, and b denote the apparent
extinction coefficients of the complex, i.e., Abs/[complex] in DNA existence, non-attendance, and DNA
Completely bound, respectively.The plot of [DNA] versus [DNA]/(ea — €f) results in slope = 1/(eb — &f),
and crossover = 1/Kb(eb — &f), respectively. Kb is determined from the proportion between the intercept
and the slope. The data of Kb are 1.89 10° M for compound C1 (R2 = 0.99654 for 14 points) and 3.67
10°M™ for compound 2 (R2 = 0.99786 for 10 points), respectively. These data are similar to that of a
traditional intercalator like EB in a 20 mM buffer of Tris- HCI (pH 7.33) (Kb = 1.75 x 10° M™"). The
more proportion of hypochromism(82.5%) and a more Kb data of compound C2 compared to
compoundC1 elucidates its more tendency to ligation that arises attributed to the planar structure with 4
chalets of 2[15]. They allowed the intercalated ligand to be inserted into the DNA base pair effectively;
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enhanced stacking interaction increases binding ability. Table-3 shows a comparison of Kb values of
compounds
Table 1. Values of DNA linking constant for compounds.

Compounds K, (M)
H2L 1.75 x 10°
[CuL(ph)] 1.89 10°
[CuL(2)] 3.67 10°

Viscosity measurements

Both compounds' spectroscopic examinations of DNA intercalation provide additional proof. The
concentration of added complex was changed to assess the viscosity of CT-DNA. When CT-DNA
solution interacts with substrates that bind in the intercalative mode, the relative viscosity of the solution
usually increases. Because the metal complex is inserted between DNA base pairs, the base pairs split,
increasing the overall length of DNA and thus increasing the DNA viscosity. The effect of increasing the
amount of complex 1 and 2 on the relative viscosity, as shown in Fig. 1, indicates a constant rise in the
viscosity of the DNA, indicating that the complexes attach to DNA in an intercalative way. It's also worth
noting that the viscosity rise is more pronounced in 2. The results support the spectral studies, which
suggest that complex 2 binds more strongly to CT-DNA. [Complex]/[DNA]

2.0

O 8- C1+CTDNA
1.8 ] C2+CTDNA

1.6 O
1.4 O

(/)3

1.2 O

1.0 T T T T T T T T T T T
00 02 04 06 0B 10 12
[Complex]/[DNA]

Fig.1. At room temperature in 10 mM Tris.HCI buffer, increasing the number of complexes affect the
relative viscosity of CT-DNA (100 M)
2.5.1. Cytotoxicity
The MTT assay was used to evaluate the cytotoxicity of compounds C1 and C2 on lung cancer A549,
breast cancer MCF7, human lung L.132, embryonic normal, and human keratinocyte HaCaT standard cell
lines. In addition, the vitality of the cells was assessed by converting yellow MTT into purple formazan
product in living cells using mitochondrial dehydrogenase enzyme activity. Both malignant (MCF7 and
A549) and conventional cell lines (MCF7 and A549) showed a concentration-dependent influence on cell
viability (HaCaT, L132).
The results show that even at a low concentration of 0.30 M, the compounds are toxic to A549 cells,
evidenced by their respective cell viability of 84% and 70 %, respectively. At the same time, toxicity is
much less in normal HaCaT cells at the same dose (cell viability is 93% for C1 and 89 % for C2. Almost
no toxicity was observed for L.132 lung cells. Cells of A549 treated with 0.6 M of C1 and C2 have a
viability of 65% and 50 %, respectively. That compared to 90 % for L132 cells treated with the same
dose of compounds. In addition, compoundC1 exhibits similar results in normal HaCaT cells, with 95 %
cell viability at 0.6 M dosage. Similar results were seen when AS549 cells were given a 1.25 M dosage of
compounds; cell viability was reduced to 40% for both compounds.
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Fig. 2. MTT assay for 1 and 2. A549 cell line, MCF7 cell line, L132 cell line, and HaCaT cell line.

On the other hand, the compounds appear to be substantially less harmful to L132 normal cells, with cell
viability of 78 and 86 percent, respectively, after treatment with 1 M doses of compounds. Compound C2
was found to be highly toxic to HaCaT cells at the same 1 M dose. However, cell survival appears to be
moderate (50%) when normal HaCaT cells are treated with it. When the effect of 2.5, 5, and 10 M doses
of compounds on lung cancer A549 cell lines versus L132 lung normal cells are evaluated, the dramatic
difference in cell viability is observed once more. Compound C1 is more harmful than C2 in the MCF7
cell line over the whole concentration range examined but substantially less toxic in A549 cells. Again, a
substantial difference in cell viability is seen when the effect of 2.5, 5, and 10 M doses of compounds on
lung cancer A549 cell lines versus L132 lung normal cells is evaluated. Compound C1 is more harmful
than compound C2 in the MCF7 cell line over the whole concentration range examined but substantially
less toxic in A549 cells. However, both compounds are exceedingly toxic at concentrations of 2.5 M and
above towards cells of HaCaT .However, at 1.0 M, compound C1 is discovered to be notably less
hazardous than C2, as evidenced by their cell viabilities of 51 % and 20 %, respectively. Table 2 shows
the IC50 values for compounds calculated from this plot for both the cancer cell lines A549 and MCF7
and the two standard cell lines.

% Cell Viability
3

Control S Wi F S 10 MW
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Fig. 3. Cell viability of human lung cancer cells with 5 M, 7.5 M, and 10 M free Schiff base ligand N-
salicylidene-o-aminophenol The A549 cell line after 24 hours.

It should be noted that the IC50 values for A549 cells are higher than the IC50 value for cisplatin (4.5 M
for A549). The IC50 values for compounds for the MCF7 cell line are somewhat higher than those
reported for cisplatin (3.1M for MCF7) and significantly lower than those reported for carboplatin (35.88
M for MCF7). We recently reported a few Cu(Il)/Zn(II) complexes with a carbohydrate ligand and 1,10-
phenanthroline as a co-ligand. They were found to be up-and-coming anticancer agents tested for the
breast cancer MCF7 cell line and the human lung cancer A549 cell line based on their IC50 values.
However, these Cu (II) compounds were hazardous to the normal L132 and HaCaT cell lines. The two
compounds investigated in this work, on the other hand, were shown to be substantially less hazardous to
regular L132 cell lines. According to the findings, they may be helpful as anticancer therapy for the
human lung cancer A549 cell line.

In contrast, the two chemicals investigated in this study were determined to be significantly less
dangerous to conventional L132 cell lines, emphasizing their utility as anticancer medications
specifically for human lung cancer A549 cell lines.

To assess the relevance of our findings, we compared the IC50 and Kb values of compounds to those of
several recently published copper (II) complexes for A549 and MCF7 cell lines. According to the
comparison (as indicated by lower IC values), the compounds exhibit a higher Kb intrinsic binding
constant and a more cytotoxic effect in the A549 cell line. According to the comparison (as indicated by
lower IC values) than most Cu(Il) complexes. However, no cytotoxic effect on any standard cell line has
been found. In this work, complexes were tested in both carcinogenic and noncancerous cell lines, and
they showed a substantial difference in cytotoxicity in lung cancer A549 versus human lung normal cell
line L132, showing their potential to operate as anticancer therapeutic agents. The therapeutic index (TI)
of compounds was calculated by comparing the IC50 values of the complexes in normal and cancer cells
to determine their respective antiproliferative effects on malignant vs. normal cells.

Table 2. The IC50 values for compounds were obtained using the MTT assay's plot of cell viability vs.
concentration

Cell line 1C50 (uM) for
CompoundCl1 CompoundC2
A549 0.73 0.64
MCF 7 7.11 9.21
L132 8.32 10.23
HaCaT 1.34 0.97

antrol

Fig. 4. AO/PI staining results for compound C2 using A549 and L132 cell lines. Scale bar: 250 m
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A549

Control 1 pM

Fig. 5. AO/PI staining findings for compound 2 using A549 and L132 cell lines. Scale bar: 250 m

2.5.2. Dual-Fluorescence Viability: A549 and L132 Cells AO/PI Dual Staining Assay

This fluorescence microscopy-based dual staining experiment is used to investigate the induction of cell
apoptosis in the presence of complexes. Nucleic acid-binding dyes acridine orange (AO) and propidium
iodide (PI) were used. AO is permeable to both live and dead cells, and it produces green fluorescence in
all nucleated cells. On the other hand, PI only enters dead, dying, and necrotic nucleated cells with
damaged membranes, staining and creating red fluorescence in all of them. Due to Forster resonance
energy transfer, when cells are stained with both AO and PI. All dead nucleated cells glow red, and all
live nucleated cells fluoresce green (FRET). (a)The following morphological alterations were detected in
the treated cells using this staining approach. (b) Early apoptotic cells with nuclear condensation produce
orange-green fluorescence in the treatment with 2.5 and 5 M concentrations of the respective drugs. Early
apoptotic cells with nuclear condensation produce orange-green fluorescence in the treatment with 2.5
and 5 M concentrations of the respective drugs. (c) Late apoptotic cells with severely compacted or
fragmented chromatin and orange to red fluorescence were detected in the treatment with 2.5 and 5 M
doses of the various drugs. (d) In the case of A549 cells treated with 5 M of each of the complexes,
necrotic cells fluoresce red with no evidence of chromatin fragmentation. While no such red fluorescence
is seen in L132 cells with 1-5 M concentrations for compounds, implying that no or very little DNA
damage occurs at these doses. The cell viability reported in their MTT assay is consistent with these
findings, indicating the significant disparities in cell death in A549 and L132 cells treated with
complexes. Both complexes may have caused cell death by apoptosis and necrosis, based on these
morphological alterations. It should be noted that in vitro DNA binding tests revealed that the two
chemicals under investigation are capable of DNA intercalation. This does not rule out the possibility
that the observed cell death is caused by this intercalation, as the structural stability of these complexes
once they enter the cell membrane will be crucial. Though this possibility cannot be ruled out entirely at
this time, other possibilities include them being reduced to Cu(l) in the reducing environment after
entering the cell membrane.

Following ligand dissociation (as evidenced by their electrochemical activity). They may either interact
with the proteasome [2d] to cause apoptosis or mix with dioxygen to produce reactive oxygen species
(ROS). Thus, cancer cells have (ROS) levels than normal cells, leading to oxidative breakage of DNA
polynucleotide chains and apoptosis. At the same time, cancer cells do contain higher quantities of
reactive oxygen species (ROS) than normal cells. However, compared to normal cells, cancer cells
contain higher quantities of reactive oxygen species (ROS). With the current experimental evidence, this
is the most plausible answer we can offer.

It should be noted that the cytotoxicity of the free Schiff base ligand was also studied for 24 hours in the
human lung cancer A549 cell line at various dosages (2.5 M, 5 M, 7.5 M, and 10 M). With a 2.5 M
concentration of the free ligand, no cell death was detected. However, with 5 M, 95.5 M, and 91 percent
of the free ligand, cell viability was determined to be roughly 96.5 %t, 95.5 %, and 91 %, respectively.
Thus, the free ligand can induce 9-10% cell death in the presence of a 10 M concentration of free ligand.
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That meaning that the free ligand can induce 9-10% cell death if the compounds undergo ligand
dissociation after penetrating the cell membrane. Thus, the toxicity was seen in compounds (e.g., at
dosages of 5 M and 10 M, respectively) could be attributed to the free Schiff base ligand. Otherwise, the
complex as a whole should be responsible for the reported toxicity.

2.6. The outcomes of electrochemistry

A platinum working electrode was used to study the electrochemical behavior of compounds 1 and 2 in
DMF containing 0.1 M [N(n-Bu),]ClO4. Both compounds' cyclic voltammetric behavior is independent
of scan directions, yielding oxidation and reduction peaks at nearly identical positions regardless of scan
direction. (Fig.5, panels A, B for C1, and panels C, D for C 2, respectively. Compound 1 exhibits a large
reduction wave near 1.25 V; reversing this scan results in three consecutive oxidation waves at 0.78,
+0.839, and +1.17 V, respectively. When scanned within -1.5 - +1.5 V, reversing the scan generates
reduction waves at +0.78and +0.10. On scan reversal, Compound C2 exhibits a large reduction wave of
about 1.55 V (against Ag/AgCl), a small oxidation peak at 1.25 V, and another oxidation peak near
0.0915 V. A positive scan shows an oxidation wave near +0.88 V,

Fig. 6.The compounds (1.25 103 mol L-1) in DMF with 0.1 M [N(n-Bu)4]C104 at 100 mVs C1. A, B
for 1, C, D for C2, respectively. followed by three reduction waves at +1.31, +0.789, and +0.3234 V,
respectively. The reduction peak at 0.0865 V is connected to the oxidation wave at +0.3235 V, showing a
partially reversible redox process. Hence, the absence of any reversible or almost reversible Cu(Il)/Cu(l)
redox pair in these complexes' cyclic voltammograms indicates that they undergo irreversible oxidation
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and reduction involving both the metalcore and the ligand center. Since the redox potentials of
Cu(II)/Cu(I) complexes are dependent on the thermodynamic stability of the two oxidation states in a
given ligand environment. As a result, none of them preserve the same shape in both oxidation states.

3. Conclusions

Their DNA binding studies with calf thymus DNA demonstrated that both compounds readily intercalate
with binding constants of 1.89 10° M and 3.67 10°M™'. Compounds 1 and 2 are cytotoxic to human
breast cancer MCF7 cells and human lung cancer A549 cells in vitro. Their IC50 values suggest that they
are quite potent for the A549 cell line in particular. They are also discovered to be substantially less
harmful to the L132 human lung embryonic normal cell line. The AO/PI dual-labeling data strongly
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suggest that these complexes exert anticancer action by activating both apoptotic and necrotic cell death
pathways.
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ABSTRACT

Functional foods and traditional herbal remedies are often used as aphrodisiacs in different parts of the
world, depending upon their availability and use in that region. Zingiber officinale (Zingiber officinale)
rhizomes, Caviar (fish-eggs of Beluga sturgeon), Rocket salad (Eruca sativa) leaves, and a polyherbal
formulation named “Power Man” were investigated for their copulatory behaviour on sexually normal
male albino rats.

Suspension of aqueous extracts of Zingiber officinale and of Eruca sativa and suspensions of Caviar and
Power Man were administered orally at doses of 200 and 400 mg/kg to different groups of male rats (n =
6) once a day for seven days. The female albino rats involved in mating were made receptive by
hormonal treatment. The parameters of copulatory behaviour studied included mounting frequency,
intromission frequency, mounting latency, intromission latency, and ejaculation latency. The results are
compared with standard drug sildenafil citrate.

Oral administration of four substances significantly increased the mounting frequency, intromission
frequency, and ejaculation latency, as well as producing a significant reduction in mounting latency and
intromission latency.

The most prominent effect was seen with the 400 mg/kg aqueous extract of Zingiber officinale.

Keywords: Zingiber officinale, Eruca sativa, Caviar, Power Man, copulatory behaviour, aphrodisiac.
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ABSTRACT

The near threatened Rasbora rasbora (Hamilton, 1822) known as Gangetic scissortail rasbora is a
freshwater indigenous fish species in Bangladesh. This study offers first comprehensive explanation
on population parameters of R. rasbora specifically; length-frequency distribution (LFD), length-
weight relationships (LWRs), asymptotic length (L,), asymptotic weight (), form factor (a;,), size at
maturity (L,,), age at maturity (¢,), Fulton’s condition factor (Kr), prey-predator status through relative
weight (W), natural mortality (M,,) and optimum catchable length (L,,) using multi-model indices
from the Payra River in southern Bangladesh. Total 215 individuals of R. rasbora were hardly
sampled (ranging between 2.6 to 12.5 cm total length (TL), and 0.22 to 10.65 g whole body weight
(BW)) through different fishing gears during July to December 2019. For each specimen, standard
length (SL), total length (TL), and whole body weight (BW) were measured nearest to 0.01 ¢cm and
0.01 g precision, respectively. The maximum number (41.86%) of its population stands at 4.00 to 4.99
cm TL size group. Exponential (b) of LWRs exhibits negative allometric growth pattern (b< 3.0),
representing the fish becomes more slender as the length increases in the Payra River. The calculated
L, and W, values obtained were 13.29 cm, 16.36 g, respectively for this species and the a3, was 0.007
signifying the fish is elongated in shape. Based on the empirical model, L,, and ¢,, for combined sexes
of R. rasbora were estimated as 7.96 (~8.00) cm TL and 0.92 year, respectively. The K with regard to
length class displayed a noticeable decrease after 9.0 cm for combined sexes, which may specify the
start of sexual maturation and therefore L,, could be around 8.0 cm TL for R. rasbora. Wilcoxon
signed rank test confirms that Wy revealed very significant divergence from 100 (p< 0.0001),
suggesting that the habitat was imbalanced with higher predators. Moreover, the estimated M,, and L,,,
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were 1.88 year' and 8.86 cm TL for R. rasbora in the Payra River. The natural mortality value was
conspicuous very high with comparing to the smaller sizes. Therefore, the research knowledge will be
very useful in planning the sustainable and appropriate management of this fish species in the Payra
River and adjacent water-bodies.

Keywords: Rasbora rasbora; growth; condition; maturity; mortality; Payra River.

114



COMPARATIVE STUDY BETWEEN TWO POLYETHYLENE RING AND THICK-
WALLED DISC PROSTHESES ON THE DISTRIBUTION OF VON MISES STRESSES AND
STRAINS IN THE SPINE: CALCULATED BY THE CODE OF ANSYS WORKBENCH 16.2.

Samir Zahaf
Department of Mechanical Engineering, National Polytechnic School of Oran -MA, BP 1523
ElMnaour, Oran, Algeria

Amar Chemmami
Department of Technology, University of Djilali Bounaama-Khamis Meliana, Ain Defla-Algeria

Mouloud Dahmane
LMA, Faculty of Mechanical Engineering, USTO-MB, BP 1055 El Menaour, Oran 31000, Algeria

Azzeddine Belaziz
Mechanical Research Center Constantine (CRM), University campus of chaab erssas, Constantine,
25017, Algeria

Slimane Debbaghi
LDDI, Hydrocarbons and renewable energies, UAD-Adrar, B.P281, Adrar 01000, Algeria

Abdelkader Mestar
Materials Technology Department, Oran Mohamed Boudiaf University of Science and Technology,
USTO-MB, BP 1505, EL. M’naouer, 31000 Oran Algeria

ABSTRACT

The intervertebral disc plays an important role in resisting and transmitting load across a motion
segment while maintaining disc height and stability. The disc commonly degenerates over time due to
natural aging which can be related to lower back pain [1]. In the event that conservative treatment
fails, surgical intervention may be indicated. There are two common surgical treatments for
degenerative disc disease (DDD): arthrodesis (fusion) and arthroplasty (disc replacement). On the
other hand, total disc replacement (TDR) used as an alternative surgical treatment for DDD is believed
to be capable of preserving motion and restoring the normal kinematics of the spine. The two
prosthetic discs (polyethylene ring and thick-walled) were implanted to minimize stresses and elastic
strains at the stage of disc D2 between the two lumbar segments in a three-dimensional nonlinear finite
element model (FEM) verified from Thl to S1 (L5-L4). In other words, at the level of the lumbar
pedicle, we implanted a posterior attachment system (6 screws + 2 rods) to preserve the spine's
continuity and avoid slippage (S1-L5, L5 -L4). Each implanted model was subjected to a total of 134
N of compression load P1 and two bending moments (P2, P3). ANSYS WORKBENCHE version 16.2
was used to perform mesh and geometry analysis on both the intact and implanted models. The
numerical results show that the two disc prostheses (polyethylene ring and thick-walled) showed lower
levels of Von Mises stresses at the level of the D2 intervertebral disc, the cortical and spongy bone of
the vertebra (L5, L4) as determined with the model intact. The current finite element model could be
valuable for engineers and surgeons seeking to optimize TDR designs.

Keywords: Spine; Von Mises Stress-Strain; Total disc replacement; cortical bone; spongy; finite
element method.
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ABSTRACT

Repairing damaged structures through the use of composite patch bonding is an efficient and
economical process for preserving structures and increasing their lifespan. Much work is
currently being done to improve this technique. In this work a non-linear 3-D finite element
numerical simulation (ANSYS Workbench16.2) was carried out to analyze the behavior of the
crack front and determine the evolution of the Von Mises stress and stress intensity factor. KI
and J-integral for a 2024-T3 aluminum alloy plate containing a horizontal crack, completely
repaired with a composite (Boron / epoxy) and metal patch reinforced with rivets. The results
of this work show that the horizontal position of a semi elliptical crack of (0 °) it gives maximum
values of stress of Von Mises, stress intensity factor KI and J-integral by contribution the other
orientations, this justified that the crack angle plays a very important role in increasing stresses
in metal plates without repaired. On the other hand, the repair by single patch and doubled in
(Boron / epoxy) decreased the Von Mises stress and stress intensity factor KI and the rate of
energy release. The different shapes of patches (circular, hexagonal, elliptical, rhombus,
rectangular), have played an important role in reducing the stresses of Von Mises, KI and Jintegral and
increasing the life of the structure. The calculation by the finite element method
indicates that the repair of the damaged structure by aluminum patch 2024 plus rivets play a
very important role in the absorption of Von Mises stresses and stress intensity factor KI and Jintegral.

Keywords: crack; Von Mises Stress-Strain; patch; aluminum 2024; spongy; stress intensity factor KI
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SIKLON AYIRICILARDA PARTIKUL BOYUTUNUN SIKLON PERFORMANSINA
ETKISININ ANALiZi
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OZET

Bu calismada, siklon tasarimi yapilarak farkli boyutlardaki partikiillerin siklona etkisi analiz
edilmigtir. Siklon ayiricilar, i¢ kisminda bulunan kati parcaciklarin gaz akimu ile girdaba
doniistliriilmesi sonucu olusan merkezka¢ kuvvetin etkisiyle katinin gazdan ayrilma isleminde
kullanilan toz tutuculardir. Endiistriyel alanlarda yaygin olarak kullanilan sabit pargali cihazlardir.
Siklonlar genellikle girdap olusturmak i¢in tegetsel konumlandirilan bir giris, eksenel bir temiz gaz
¢ikist ve toz bosaltma acikligindan olusmaktadir. Yiiksek sicaklik ve basing gibi agir sartlar altinda
calisabilmesi ayrica basit yapili olmasi siklonlari 6nemli bir avantaj haline getirmektedir. Gaz
icerisinde bulunan Sum’den kiigiik olan partikiillerin orani siklonda verimi etkilediginden, yliksek
oranda olmasi bir dezavantajdir. Ekonomik olmalarindan ziyade hareketli par¢a igermemeleri bu
cihazlar1 dayanakli ve verimli kilmaktadir. Siklonlarin performansim etkileyen parametreler icerisinde
en Oonemlileri Toz toplama verimliligi ve basing kaybidir. Siklonda basing kaybini etkileyen faktorler;
siklona giris kesiti, siklon i¢ duvarindaki siirtinme ve ¢ikis dalma borusudur. Siklon dizayninda
tasarim kriterleri, kullanim amacina gore yiiksek verimli ve yiiksek kapasiteli olabilir. Bu ¢aligmada
standart siklon geometrik yapisi Solidworks programinda modellenmistir. Siklona giren gazin 10 m/s
hiz, 0.125 m*/sn debi ve 120°C sicaklik parametreleri belirlenerek siklon tasarimi olusturulmustur.
Performansa etki eden toz toplama verimliligini belirlemek i¢in boyutlar1 15 ve 25 mikron olan
partikilleri siklona ayri ayri gonderimi saglanmis ve akis analizi incelenmistir. Yapilan ¢alismada
analiz sonuglarindan istatiksel veriler olusturularak, siklonun optimum verimi ve basinci belirlenmeye
calistimustir. (MIM-TM-2020-06 Proje kapsaminda MIMSAN Endiistri Kazanlar1 A.S. destekli olarak
katilmigtir.)

Anahtar Kelimeler: Akis Simiilasyonu, Toz Tutma Verimi, Siklon

ANALYSIS OF THE EFFECT OF PARTY SIZE ON CYLON PERFORMANCE IN CYLON
SEPARATIONS

ABSTRACT

In this study, the effect of particles of different sizes on the cyclone was analyzed by designing the
cyclone. Cyclone separators are dust holders used in the process of separating the solid from the gas
due to the centrifugal force formed by converting solid particles in the inner part into vortexes with
gas flow. They are fixed-part devices widely used in industrial areas. Cyclones usually consist of a
tangentially positioned inlet to form a vortex, an axial clean gas outlet and a dust discharge clearance.
The fact that it can operate under harsh conditions such as high temperature and pressure, as well as its
simple structure, makes cyclones an important advantage. Since the ratio of particles smaller than Spm
in gas affects the efficiency of the cyclone, it is a disadvantage to have a high rate. The fact that they
do not contain moving parts rather than being economical makes these devices resilient and efficient.
Among the parameters affecting the performance of cyclones, the most important are dust collection
efficiency and pressure loss. Factors affecting pressure loss in the cyclone; the section of entry into the
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cyclone, the friction on the inner wall of the cyclone and exit plunge pipe. In cyclone design, design
criteria can be highly efficient and high capacity according to the purpose of use. In this study, the
standard cyclone geometric structure was modeled in the Solidworks program. Cyclone design was
created by determining the parameters of 10 m/s speed, 0.125 m*/s flow rate and 120°C temperature of
the gas entering the cyclone. In order to determine the performance-influencing dust collection
efficiency, particles with dimensions of 15 and 25 microns were sent separately to the cyclone and
flow analysis was examined. In the study, statistical data were created from the results of the analysis
and the optimum efficiency and pressure of the cyclone was tried to be determined. (MIM-TM-2020-
06 Within the scope of the project, MIMSAN Industry Boilers participated with the support of INC.).

Keywords: Flow Simulation, Dust Retention Efficiency, Cyclone

1.GIRIS

Siklonlar genellikle endiistriyel alanlarda kullanilan gaz-kat1 ayiricilardir. Siklonlar hem kava kirliligi
hem de endiistriyel proses islemlerinde Spum’den biiyiik partikiillerin uzaklastirilmasinda kullanilir.
Merkezkag kuvvetinin etkisi ile siklonlar gazdan partikiilleri ayirma isleminde en ¢ok kullanilan sabit
parcali cihazlardir. Siklonlar1 diger cihazlardan ayiran 6nemli Gzelliklerinden birisi agir ¢alisma
sartlarinda kullaniminin saglanmasidir. Uygulama alanlarinda tegetsel ve eksenel girisli siklon
modelleri bulunmaktadir. Gaz temizleme islemi i¢in en ¢ok kullanilan tegetsel girisli siklonlardir.
Tozlu havanin tegetsel giristen girerek, siklon icerisinde vorteks hareketi olusturur. Siklona giren
partikiil, merkezka¢ kuvveti etkisinden dolayr i¢ duvarda siirtiinme olusturur ve partikiil girdap
hareketi ile asagiya ilerleyerek siklon alt haznesinde birikir. Siklon tasarimina gore biiyiik partikiiller
alt biriktirme haznesine gecerken, kalan kiigiik partikiil ve hava karigimi siklonun st dalma
borusundan sistemi terk eder. Siklon performansina etki eden parametreler igerisinde en onemli
olanlar1 partikil tutma verimi ve basing kaybidir. Siklon maliyetine etki eden en Gnemli parametre
basing kaybidir. Sebebi fan giicliniin basing kaybini etkilemesidir.

Karakas (2020), yaptig1 ¢calismada stairmand tipi yiiksek verimli siklonlarda gévde ¢apinin azaltilmasi
sonucunda ayirma veriminin etkisini incelemistir. Mini siklon tiplerinin bes farkli biiyiikliikteki hali
imal edilmistir. Mini siklonlarin basing kayiplart ve ayirma verimlerinin deneysel incelemesi
yapilmistir. Calisma sonucunda siklon gévdesinin azalmasi ile verim artarken daha kiigiik ¢aplarda
verimde azalma meydana gelmistir. Caplarin siirekli azalmas1 sonucunda basing kayiplart da daimi
olarak azalmistir. Deney sonucunda hesaplar ile elde edilen sonuglarin uyumlu oldugu
gozlemlenmistir. Tan F. (2016), konvansiyonel bir siklon ve degistirilebilir girdap durdurucu
tasarimini yapmustir. Deney sonucunda siklonun boy uzunlugunun arttirilmasi ile basing kaybinda
azalmalarin olustugu gézlemlenmistir. Basing kaybi1 ve toz tutma verim degerleri incelenmis ve klasik
siklonun sonuglar1 ile karsilastirilmistir. Uygur (2020), yaptig1 ¢alismada yiiksek verimli standart
siklon geometrisi yapisi Solidworks program ile modellemistir. Siklon performansini belirleyen
basing diisiisii ve kesme ¢apinin siklona kars1 etkisi incelemistir. Calisma da akis analizi yapilmis ve
analiz sonuglar istatiksel 6grenme yontemleri kullanilarak kesme caplar belirlenmistir.

Bu calisma kapsaminda siklona giren iki farkli pargacik boyutuna sahip gaz akimlarmin siklon
performansina etkisi incelenmistir. Siklona giren gaz akiminin giris hizi, gaz sicakligi, debisi, partikiil
konsantrasyonu parametre olarak secilerek partikiil tutma verimi ve siklonda meydana gelen basing
kayb1 iizerinde etkileri analiz ile irdelenmistir.

2.SIKLON AYIRICILAR

2.1. Akis Modeli

Siklon ayiricilarin performansina etki eden en dnemli parametreler toz toplama verimliligi ve basing
kaybidir. Performansa karsi etkide bulunan faktorlerin belirlenmesi i¢in akis modeli anlasilir olmalidir.
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Siklon igerisinde etki eden hareketler tegetsel, radyal ve dikey hiz bilesenleri olarak belirtilmektedir.
Siklona tegetsel olarak giren akiskan Sekil 1.’de goriilmektedir. Temiz gazin eksenel olarak ¢ikisi
dalma borusu tarafindan yapilirken gévde duvarinda girdap hareketi olusturulmaktadir. Girdap akimi
sonucunda asagiya dogru toz ¢ikisi yapilir ve koninin alt kisimdaki haznede toplanir. Siklonun
merkezinde gaz akimi eksenel olarak ters yonde yukariya dogru hareket eder ve ince tutulamayan
partikiillii temiz gazlar dalma boru capindan siklonu terk eder. Santrifiij kuvveti sayesinde agir
partikiller gazlardan ayrilir. Santrifiij kuvveti ile partikiiller siklonun i¢ duvarina carpar ve agir
partikiiller duvara yakin sekilde hareket eder ve siklonun alt kisminda toplanir.

Temiz gaz TV'

(

Ve
Tozlu gaz —Girdap
"l girdap
~Suur akisi

Partikiil ¢ikisi

Sekil 1. Siklon Akis Modeli

Siklon ayiricilarda geometri 6zelliklerine gore en Oonemli parametrelerinden birincisi giris ve ¢ikis
kesiti olup ikinci olarak da siklon boyu, koni ucu ¢ap1 ve diger biiyiikliikler siralanabilir. Diger 6nemli
parametre Ozellikleri de yiizey piriizliligi, siklon buytkligl, akiskan 6zellikleri dagilimi ve sekli
olarak siralanmaktadir. Siklon geometri 6zelliklerine gore axb siklona giris kesitini, D; siklon dis
capmni, D, siklon dalma boru g¢apini, D; siklon koni ucu g¢apmi, S dalma boru g¢apinin siklon
igerisindeki uzunlugunu, ¢ siklonun dairesel boy uzunlugunu ve L siklon toplam boy uzunlugu olarak
Sekil 2.” de gosterilmistir.
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Sekil 2. Stairmand Tipi Yiiksek Verimli Siklon Filtrenin Karakteristik Boyutlari

2.2.Siklonda Toplama Verimliligi

Siklonun toplama verimliligi “n”, partikiil boyutu olarak belirlenmektedir. Siklona verilen her
boyuttaki partikiillerin tutulan kesirleri olarak ifade edilmektedir. Kesirsel (fraksiyonel) verimlilik
egrisine gore belirli bir boyuttaki partikiillerin verimini belirtilmis olsa da, sadece toplam verim igin
tahminde bulunulmasina yeterli olmaz. Partikiillerin boyut dagilimima gore pratik uygulamalarda sahip

olunan toplam verimlilik 6ncelik olarak yer almaktadir.

toz kutusunda biriken toz

Toplama verimi ()=
p (Tll deney esnasinda sisteme verilen toz

Siklona giren parcacik kiitlesi(m,) ve siklonda tutulan parcacik kiitlesi(ms) biliniyor ise ayirma verimi

(),
)

Tl_
myg

ya da giren toz konsantrasyonu (C,) ve ¢ikan toz konsantrasyonu (C) biliniyor ise,

Cck
n=1-
Cg

olarak elde edilmektedir. Bu degerler pargacik ¢api (d;) i¢in elde edilmek istenirse fraksiyonel verim
(1;) elde edilmis olur. Fraksiyonel verimler biliniyor ise genel verim (1)),

1
n =Ezr1imi

seklinde elde edilmektedir. Fraksiyonel verim egrisi ve giris toz analizi biliniyor ise verim tahmin
edilebilir.

Siklon geometrisi ve ¢alisma sartina bagli olarak siklonlarda verim hesabi i¢in en ¢ok kullanilan
yaklasim kritik ¢ap hesabidir. Analitik 10 hes n abina y6nelik bagntilar ¢ok bulunmaktadir. Calismada
incelemek i¢in ¢aligma parametresine uygun baginti olarak Avci ve Karagdz (2003) modeli se¢ilmistir.
Diizenlenmis hali,
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.a4.Ds.Dy.D1.ay+/D
d,, = 0.4, H-Qa-Ys-Yo-Y1- Ay P3m o
(pp - ph)- Ce-Lp. Vo

Bulunmaktadir. Verilen parametrelerin tanim sirasiyla asagida verilmistir;

Ortalama siklon ¢api;

Siirtlinme yiizey ortalama ¢api;
25D, + D? + D?

DS:D0+

LD,
Ortalama ¢ikis ¢api;
2D, + Dy
D3m - 3 D1
Diizeltilen boyutsuz akis genisligi;
4ab
%= 05 O D) Dy tat b+ )
Boyutsuz hidrolik cap;
Vab
ap1 = D_1
Cunningham diizeltme faktorii;
0,165
C.=1+ i
Girig ve ¢ikis caplar orani;
10ah
" Dim
Boyutsuz siklon uzunlugu;
L
Ly = D_1
Reynolds sayisi;
Re = DoVoay
v
Ortalama siirtiinme katsayisi;
fo = f(Re)
Laminer Akis i¢in; Re<2100
64
fo=173

f0(2100) = 0,0305
Tiirbiilanash akis i¢in piiriizsiiz (Re= 3000);
0,316
0 Rel/4

Boyutsuz parametre;
agDs  Lpfo
Dy a,—0,1D;3,,
Bagint1 sayesinde kritik ¢ap hesaplanarak kullanilan ve tutulmasi diisiiniilen tozlarm dagilim ile bu
tozlarin parcacik dagilimindan parcacik gruplari ve grup ortalama ¢ap1 ve parcacik yiizdesi bulunur.

¢, = 0,75
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2.3. Siklonda Basin¢ Kaybi
Siklon performansina etki eden bir diger 6nemli parametre de basing kaybidir. Verim parametrede

kullanilan Avcer ve Karagoze (2005) Siklonlarda basing kayb;
V2
AP = Kp—
P72

Seklindedir. V (m/s) giris hiz1 olup, Q (m?3/s) hacimsel debi olarak;
Q

V=—
a.b

Olarak hesaplanir. Basing kaybi K ve yogunlugu p (kg/m’®) olarak almir. K katsayisi siklon
geometrisine gore hesaplanmaktadir. Bu parametrenin hesab1 Avci ve Karagdz (2005) modeline gore;

cs
K = 2(1-cs) _ 1
cs—1 (x )
Seklindedir. Statik basing farkina gore;
_2AP
=7

Hesaplanir. Siklon gévdesinin boyutu basing kaybina ve toplama verimine etki etmektedir.

3.SIKLON TASARIMI

Siklonlarda performansina etki eden bir¢ok parametreler mevcut olup en énemli parametre de siklon
biiyiikliiglidiir. Ana gévde ¢apt @500 mm olan Stairmand tipi yiiksek verimli siklon imal edilmistir.
Siklon dalma boru c¢ap1 ¥168.3 mm, siklon koni ucu @150 mm ¢apinda tasarlanmistir. Siklona gaz
akimi fan ¢ikis hizi 10 m/s, 0.125 m3/sn debi ve 120°C sicaklikta sabit parametreler ile génderim
yapilmistir. Degiskenlik gdsteren parametreler 15 ve 25 mikron partikiil miktarlar1 olmustur.

@168~

=200=

=200~

=269~

750

@500~

1375

200~

UST GORUNUM

150 iZOMETRIK GORUNUM

KESIT GORUNUM

Sekil 3. Siklon Boyutsal Tasarim
4. BULGULAR VE TARTISMA
1.375 metre uzunlugundaki siklonun ¢ap1 @500 mm olup 0.125 m3/sn debi ve 15 pum ile analizi Sekil
5.7 de verilmistir.
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Basing Ortalama 1013.23 mhb

Hiz Ortalama 7752 misn

Pargacik Sayisi 55.000
Toplam Kitle Birikim Hizi |9 4631 ka/sa

Basing Ortalama 101419 mhb

Hiz Ortalama 3.391 mfsn

Pargacik Savis 100.000
Toplarm Kitle Birikir Hizi|-17.1940 kgisa

Sekil 5. 15 pm (mikron) gaz partikiil akimi

1.375 metre uzunlugundaki siklonun ¢apt @500 mm olup 0.125 m?/sn debi ve 25 pm ile analizi Sekil
6.” da verilmistir.

Baging Ortalama 1013.23 mh

Hiz Ortalama 7.752 misn
Pargacik Sayisi 2

Toplam Kitle Birikim Hizi|-3.9479e-111 koisa

Basing Ortalama 101418 mb

Hiz Ortalama 3391 misn
Pargacik Saws 100.000
Toplarm Kitle Birikim Hizi[-17.1940 kaisa

Sekil 6. 25 pm (mikron) gaz partikiil akimi
Yapilan teorik analiz ¢aligma sonucunda toz tutma verim grafigi Sekil 7.’de verilmistir.
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TOZ TUTMA VERIMi
120

100 A .

80 1

60

Verim

40 4

20 1

O T T T
10 15 20 25 30

Pargacik boyutu (um)

Sekil 7. Toz Tutma Verimi
Yapilan ¢aligma sonucunda;
Pargacik 6zelliklerine gore yogunlugu 400 kg/m?, 15 mikron da partikiile ait siklona giris hiz1 3.391
m/sn ve girig nokta sayist da 100 olarak belirlenmistir. Pargacigin siklon dalma boru ¢apindan ¢ikis
hiz1 7.752 m/sn, ¢ikis nokta sayisi da 55 olarak analiz edilmistir. Siklon performansina etki eden
parametrelerde teorik olarak basing kaybi 1.0149 bar ve toz tutma verimi %45 saglanmigtir.
Pargacik 6zelliklerine gore yogunlugu 400 kg/m?, 25 mikron da partikiile ait siklona giris hiz1 3.391
m/sn ve girig nokta sayist da 100 olarak belirlenmistir. Pargacigin siklon dalma boru ¢apindan ¢ikis
hiz1 7.752 m/sn, ¢ikis nokta sayisi da 0 olarak analiz edilmistir. Siklon performansina etki eden
parametrelerde teorik olarak basing kaybi 1.0149 bar ve toz tutma verimi %100 saglanmigtir.

4.SONUCLAR

Bu calismada klasik siklon modeline iki farkli partikiil parcaciklarinin gonderilmesi sonucu siklon
toplam verimi ve basing kaybinin analizi incelenmistir. Toz tutma verimliligi caligmalarinda genellikle
piirtizliilik miktar1 artttkca verimde azalmanin oldugu goézlenmistir. Kati gévde yiiksekligi igin
piriizsiiz yiizeylerde girdap durdurucu mesafenin artmasiyla verimde artis gézlenmis ve bu degerden
sonra da azalma egilimi gostermistir. Girdabin durdurucuya ulagmadigi piriizlii yilizeylerde ise
verimde azalma meydana gelmistir. Buna bagh olarak yapilan ¢alismada siklona gonderilen 15 ve 25
mikron partikiillerin toz toplama verimliligi ve basing kaybina etkisi incelenmistir. Siklona 15 mikron
partikiil de gonderimi saglanan 100 pargacik sayisinda 55 pargacik sayisinin dalma boru ¢apindan
cikigt gozlemlenmistir. Ayni sekilde siklona 25 mikron partikiil de gdonderimi saglanan 100 parcacik
sayisinda 2 pargacik sayisimin dalma boru ¢apindan ¢ikist gozlemlenmistir. Bu duruma goére teorik
verilerde 15 mikron da gaz ¢ikisinin 55 parcacik sayisi ¢ikisi sonucu siklonda toz tutma veriminin
%45 ve 25 mikronda gaz ¢ikisinin 2 pargacik sayisi sonucunda siklonda toz tutma verimi %98 olarak
elde edilmistir. Siklona giren partikiillerin toz toplama verimine etkisi sonucunda %98 verim saglayan
25 mikron kullanimi 6nerilmektedir.
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MHD MIXED CONVECTIVE HEAT TRANSFER IN
A SQUARE ENCLOSURE FILLED WITH COPPER-WATER NANOFLUID
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Morocco; Ibn Zohr University, EST, Research Team, Energy and Sustainable Development, Guelmim,
Morocco
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Abstract

In this paper, we present a numerical study of mixed convection in a square lid-driven cavity heated
from top and filled with water-Cu nanofluid and subjected to a magnetic field oriented at an angle a
with respect to the x axis. The transport equations are solved with finite volume method using the
SIMPLE algorithm. Comparisons with previously published works are performed and found to be in
good agreement. The influence of Grashof and Hartmann numbers as well as the volume fraction of
nanoparticles on the hydrodynamic and thermal characteristics of the nanofluid is illustrated and
discussed in terms of streamlines, isotherms and mean Nusselt number. Two orientations of the
magnetic field (o = 0° and 90°) were considered to control the flow. The results obtained show that the
heat transfer rate is greater in the case where the magnetic field is applied in the vertical direction (o =
90°) compared to the horizontal direction (o = 0°), whatever the Hartmann number and for all the
Grashof numbers. It is also found that, for all the values of Hartmann number, the mean Nusselt
number increases with the volume fraction of the nanoparticles.

Keywords: Mixed convection, Heat transfer, Magnetic field, Water-Cu nanofluid
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GAZ YAKITLI KAZANLARDA FARKLI TiPTE TURBULATORLERIN KULLANIMI VE
ANALIZ
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Anabilim Dali
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OZET

Gelisen teknoloji, siirekli artan niifus ve artan sehirlesme gibi etmenlerle birlikte enerji ihtiyaci da
siirekli olarak artmaya devam etmektedir. Artan enerji ihtiyact ve enerji kaynaklarinin yogun
kullanimi ile birlikte enerji kaynaklarinda giderek azalmalar meydana gelmektedir. Enerji
kaynaklarinin tiikenme ihtimalinden dolay1 bilim insanlar1 enerjiyi aktif ve etkin kullanma yollarim
arastirmaktadirlar. Buna bagh olarak giiniimiizde alternatif enerji kaynaklart ortaya c¢ikarilip
kullanilmaktadirlar. Ayrica enerji kayiplarin1 en az seviyeye indirmek, bilim insanlarmin oldukga
dikkatini ¢ekmektedir. Is1 enerjisi kayiplarimi en aza indirmek 1s1 transferi ¢alismalarinda 6nemli bir
yer tutmaktadir. Kullanim alani olduk¢a genis olan 1s1 degistiricilerinde de enerjiyi verimli
kullanabilmek i¢in bilim insanlari ¢ok sayida c¢alismalar yapmaktadirlar. Yapilan g¢aligmalarda
tiirbiilator kullanimi olduk¢a onemli yer kaplamaktadir. Tirbiilatorlerin kullanilmasiyla enerjide
tasarruf saglandig1 gézlemlenmektedir. Farkli modellerde tiirbiilatorler tasarlanmis ve hangi modelin
sisteme daha fazla verim artis1 sagladigi tespit edilmistir. Farkli modellerde tasarlanan tiirbiilatorlerin
endiistriyel tip kazanlarda ve kalorifer kazanlarinda kullanimi olduk¢a fazladir. Tiirbiilatorler
sayesinde 1s1 transferi katsayisi artmakta ve 1s1 transferi miktarinda artislar olmaktadir. Kazanlarda
kullanilan tiirbiilatorler baca gazi sicakliginda diisiis meydana getirirken, baca gazi kayiplarini en aza
indirmektedirler.

Bu ¢alismada iki farkli kanat¢ik agisina sahip tiirbiilatorler, gaz yakith kazanda kullanilmak {izere
tasarlanmustir. Tiirbiilatorler ¢cap1 @42.4 mm olan bir boru igerisine yerlestirilmistir. Farkli kanat¢ik
acisina sahip tiirbiilatorlerin analizi Solidworks Flow Simulation programu ile yapilmistir. Yapilan
analiz ile kanatgik acisinda degisimin 1s1 transferine etkisi aragtirllmistir. Yapilan analiz sonuglarina
gore 15° kanatcik agisinin 1s1 transferi miktarini maksimum seviyede artirdigi tespit edilmistir. (Proje
kapsaminda MIMSAN Endiistriyel A.S. Kazanlar1 destekli olarak katilmistir.)

Anahtar Kelimeler: Is1 Degistiricileri, Tirbiilator, Is1 Transferi, Kanat Agisi
USAGE AND ANALYSIS OF DIFFERENT TYPES OF TURBULATORS IN GAS BOILER

ABSTRACT

With factors such as developing technology, ever-increasing population and increasing urbanization,
the energy need continues to increase steadily. With the increasing energy need and intensive use of
energy sources, there are gradual reductions in energy sources. Due to the possibility of depletion of
energy sources, scientists are exploring ways to use energy actively and effectively. Because of that,
alternative energy sources are created and used today. In addition, minimizing energy losses attracts a
lot of attention from scientists. Minimizing heat energy losses plays an important role in heat transfer
studies. Scientists are working hard to use energy efficiently in heat exchangers, which have a wide
range of uses. The use of turbulators takes up a very important place in the studies. It is observed that
energy savings are achieved by using turbulators. Turbulators were designed in different models and it
was determined which model provided more efficiency increase to the system. Turbulators designed in
different models are very used in industrial boilers and heating boilers. Thanks to turbulentators, the
coefficient of heat transfer increases and the amount of heat transfer increases. Turbulators used in
boilers cause a decrease in flue gas temperature, while minimizing flue gas losses.
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In this study, turbulators with two different fin angles created with configuration are designed for use
in gas-fired boiler. Turbulators are placed in a pipe with a diameter of ?#42.4 mm. Analysis of
turbulators with different fin angles was carried out with Solidworks Flow Simulation program. With
the analysis, the effect of the change in fin angle on heat transfer was investigated. According to the
results of the analysis, it was determined that the 15° fin angle increased the amount of heat transfer to
the maximum level. (Within the scope of the project, MIMSAN Industrial Inc. participated with the
support of Boilers)

Keywords: Heat Exchangers, Turbulator, Heat Transfer, Fin Angle

1.GIRIS

Enerji, cismin is yapabilme yetenegidir. Enerji yenilenebilen enerji ve yenilenemeyen enerji seklinde
ikiye ayrilir.Yenilenebilen enerji kaynaklar1 dogal ¢evreden elde edilir.Yenilenebilen enerji
kaynaklarina gilines, rlizgar, biyokiitle, jeotermal, hidrojen, dalga vb. omekler verilebilir. Siirekli
kaynag1 olmayan ve tiikkenebilen enerji kaynaklarina ise yenilenemeyen enerji kaynaklari denmektedir.
Yenilenemeyen enerji kaynaklarina petrol, dogalgaz, madenler, yeralti kaynaklari, metaller vb.
ornekler verilebilir. Tiirkiye nin de gelisen teknoloji, siirekli artan niifus gibi etmenlerle birlikte enerji
ihtiyact siirekli artmaktadir. Bu sebepten dolay1 enerji kullaniminda tasarruf yapilmaya baslanmis olup
alternatif enerji kaynaklarida kullanilmaya baglanmistir.

Bademci (2017), bu ¢alismada plaka tipi tiirbiilatorler kullanilmistir. Plaka tipi tiirbiilatorlerin izerine
farkli kanatgik acilar1 ve farkli adimlar olusturularak sayisal ¢alisma yapmistir. Tiirbiilatrler dairesel
kesitli borunun igine yerlestirilmistir. Calismada basing kayiplari, 1s1 transfer 6zellikleri ve siirtiinme
karakteristikleri incelenmistir. Sayisal analizler sonucunda tiirbiilator kullanilmasiyla bos boruya gore
%208 oranlarinda 1s1 transferinde iyilesme oldugunu gozlemlemistir. Deviren (2019), yaptigi
calismada tiirbiilator kullaniminin verimliligi nasil etkiledigini aragtirmistir. Sabit yiizey sicakligina
sahip 1s1 degistiricisinde tiirbiilator sayisinin ve diziliminin 1s1l verim, basing kaybi gibi degerlere
etkisini incelemistir. Yapmis oldugu deney sonuglarina gore tlirbiilator sayisinin artmastyla 1s1l verim,
basmng¢ kaybi ve sirtlinme faktoriinde artislar gézlemlenmistir. Ertan (2019), calismasinda
tiirbiilatorleri farkli konfigiirasyonlarda i¢ ige borulu 1s1 degistiricilerinde kullanmistir. Reynolds
sayisini 5000 ile 30000 araliginda almig olup 6 farkli Reynolds sayist i¢in deneyler yapmustir.
Deneyler sonucunda Re=3000 icin tiirbiilatoriin 4.5 cm adimda, bes adet ve giris kisminda oldugu
zaman 1s1 transferi ve basing kaybmin maksimum oldugunu belirtmistir. Pusat (2016), yaptig
caligmada bilkimlii plaka tipi tiirbiilatorii ¢ift borulu es eksenli bir 1s1 degistiricisinin igine
yerlestirilmistir. Bu deneysel ¢alismada tiirbiilatoriin 1s1 transferine, basing kaybina, ekserji kaybu,
entropi atim orani1 ve NTU degisimi incelenmistir. Yapilan deneyler sonucunda, plaka kalinliginin
artmasinin entropi oranini artirmis oldugunu, etkinlik lizerinde bir etkisi olmadigini, ekserji kaybinin
arttigini belirtmistir. Karagoz (2019), ¢alismasinda boru igerisine ii¢ farkli kanatgiklar arasi mesafe ve
ti¢ farkli kanatgik agisina sahip tiirbiilatorler yerlestirmistir. Yapilan deneysel calisma sonucunda farkl
acili ve farkli kanat¢ik mesafeli tiirbiilatér kullanildigr zaman bos boruya gore siirtiinme katsayisinda
belirli bir artis oldugunu belirtmislerdir.

Bu calismada iki farkli kanatgik agisina sahip tiirbiilatorler gaz yakithi kazanda kullanilmak {izere
tasarlanmig olup tiirbiilatorler capt @42.4 mm olan bir boru igerisine yerlestirilmistir. Farkli kanatgik
acisina sahip tiirbiilatorlerin analizi Solidworks Flow Simulation programi ile yapilmis ve kanatgik
agisinda degisimin 1s1 transferine etkisi arastirilmistir.

2. GAZ YAKITLI KAZANLAR

Dogal gazin kimyasal yapismin biiylik bir kismini metan (CH,;) olmak {izere etan(C,Hg), propan
(C5Hy), biitan (C4H,o) ve karbondioksitten (CO,) olusan yanici bir gazdir. Dogal gaz rengi ve kokusu
olmayan bir gaz ¢esididir. Diger fosil yakitlar ile kiyaslandig1 zaman kirletici emisyonlar agisindan
daha temizdir.

Kazan, igerisinde yanan yakitin yanma enerjisini sistemde ¢alisan akigkana iletmek icin kullanilan
ekipmandir. Kazanlar yanma sonucu meydana gelen 1sinin tamamini akigkana aktaramazlar. Isinimn bir
kismi kazan ylizeyinde kalirken diger bir kismida baca gazi ile atmosfere gonderilmektedir. Gaz
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yakith kazanlardaki ocak sicakligi kati ve sivi yakitli ocaklardakine gore daha yiliksek olmaktadir.
Cevresel ve biyolojik nedenlerden dolay1 son zamanlarda kazanlarda dogalgaz kullanimi artmistir.
Sekil 1°de farkl: tipteki gaz yakith kazanlar goriilmektedir.

Sekil 1. Gaz Yakith Kazan Ornekleri

3. TURBULATORLER

Is1 degistiriciler farkli sicakliklarda olan ve birbirine karigamayan akigkanlar arasindaki 1s1 transferini
saglayan cihazlardir. Is1 degistiricileri bircok alanda kullanilmaktadir. Bunlara 6rnek olarak; termik
santraller, 1sitma, ilag endiistrisi, tasitlarda, demir ¢elik endiistrisi, sogutma tesisatlar1 vb. verilebilir.
Is1 degistiricileri kullanim yerlerine gore degisik tiplerde imalatlar1 yapilabilmektedir. Is1 degistiricisi
seciminde akiskan sayisi, akigkanin yapisal ozellikleri, akiskanlarin faz degisimleri, akiskanin akig
sekli, 1s1 transfer mekanizmasi gibi 6zellikler dikkate alinmaktadir.

Is1 degistiricilerinde 1s1 transferini artirmak ic¢in bircok yontem gelistirmistir. Bunlardan biride
tirbiilator kullamimi olmustur. Tirbiilatorler 1s1 transferini artirmak i¢in kullamilan ekipmandir.
Tiirbiilatorler 1s1 transfer yiizeyini alanim ve tiirbiilans degerlerini artirarak 1s1 transferini artirmakta
olup baca gazi sicakligim diisiiriirler ve baca gazi kayiplarini azaltirlar. Tirbiilatorler enerji verimliligi
sagladig1 igin kullamim alani genistir. Ozellikle bina 1sitmalarinda yogun sekilde kullanilmaktadirlar.
Degisik tiplerde tiirbiilatorler tiretilebilmektedir. Sekil 2°de tiirbiilator drnekleri verilmistir.

Sekil 2. Tiirbiilator Ornekleri

4. YAPILAN CALISMA
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Bu calismada dogalgaz yakitli bir kazanda ¢ap1 ¥42.4 mm olan ve boru boyu 1200 mm olan demir bir
boru kullanilmistir. Borunun igerisine kanatgik agisi 15° ve 25° olan tiirbiilatorler yerlestirilmistir.
Borunun i¢ kismindan gaz gegerken dis kismindan da su gegmektedir. Boylelikle gazin sicakligi suya
aktarilir ve gevreye 1s1 verilir. Borunun ig¢inden gegen gazin sicakligi 750°C ve borunun disindan
gegen suyun sicakligina 30°C olarak verilmistir. Sekil 3’de kanat agis1 15° olan tiirbiilatoriin tasarim
parametreleri verilmistir.
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Sekil 3. 15°’lik Aciya Sahip Tiirbiilator
1200 milimetre uzunlugundaki borunun c¢apt @42.4 mm, kanat agis1 15° olan gaz giris ve ¢ikis
sicakligr Sekil 4’de verilmistir.
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Sekil 4. 15°’lik A¢iya Sahip Tirbiilatoriin Sicaklik Analiz Degerleri

Sekil 5°de kanat agis1 15° olan tiirbiilatoriin 1s1 transfer degerleri verilmistir.
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yizey Parametreleri 1
Sicaklik idkigkan) Toplu Oralama | 318.27 °C

YUzey Parametreleri 2

Is1 Gegig Katsavis) Minimum | 251 604 Wirm™2i
Is1 Gegig Katsayis) Maksimum | 436719473 WWirm 20k
Is1 Gegig Katsayvis) Odalama F2ES 494 WVIm 20k
Is1 Gegig Katsavis Yizey Alan | 0.1 370 m~2

Sekil 5. 15°’lik Agiya Sahip Tiirbiilatoriin Is1 Transfer Degerleri
Sekil 6’da kanat agis1 25° olan tiirbiilatoriin tasarim parametreleri gériilmektedir.

A2 4 ——

1200

70

Sekil 6. 25°’lik Agiya Sahip Tiirbiilator
1200 milimetre uzunlugundaki borunun ¢ap1 ¥42.4 mm, kanat acis1 25° gaz giris ve ¢ikis sicakligi
Sekil 7°de verilmigtir.
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Sekil 7. 25°’lik Agiya Sahip Tiirbiilatoriin Sicaklik Analiz Degerleri

Sekil 8’de kanat agis1 25° olan tiirbiilatoriin 151 transfer degerleri goriilmektedir.

vizey Parametreleri 1
Sicaklik iakigkan) Toplu Ortalama| 241.40 °C

Yizey Parametreleri 2

Izl Gegig Katsayis Minimum | 0,002 WWim" 20k

Iz1 Gegig Katsayisi Maksimum [ 61870.099 Wim* 2K
Izl Gegig Katsayisi Ortalama | 32091 48 Wiim 201
Iz1 Gegig Katsayis Yizey Alan | 01351 m*2

Sekil 8. 25°°1ik Aciya Sahip Tiirbiilatoriin Is1 Transfer Degerleri
Yapilan Solidworks Flow Simulation analizi sonucunda;
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1)

2)

3)

4)

5)

6)

7)

8)

9)

Ortalama gaz ¢ikis sicakliginin en diigiik degerine kanatcik agisinin 25° oldugu tiirbiilatér ile yapilan
caligmada ulagilmistir. Kanatcik agis1 15° olan tiirbiilatérde ortalama gaz ¢ikis sicakligi 318.27°C iken
kanatgik acis1 25° olan tiirbiilatérde ortalama gaz ¢ikis sicakligi 241.40°C olmustur. Bu durum 25°
kanatgik agisina sahip tiirbiilatoriin daha fazla 1s1 transferine sebep oldugunu gostermektedir.

Ortalama 1s1 gegis katsayisinin en fazla oldugu deger 15° oldugu calismada elde edilmistir. Ortalama
1s1 gecis katsayisi kanatcik agis1 15° olan tiirbiilatorde 3265.494W/m’K iken kanatgik agis1 25° olan
tiirbiilatorde ise 3209.099 W/m’K’dir.

Elde edilen bu degerler sonucunda 25° kanatgik agisina sahip tiirbiilatérlerde 1s1 transfer miktariin
daha fazla oldugu goriilmektedir.

5. SONUC

Bu ¢alismanin amaci gaz yakithi bir kazanda kullanilan tiirbiilatérlerde kanatgik agisinin degisimi ile
1s1 transferindeki degisimi analiz etmektir. Is1 transferi iyilestirmelerinde 1s1 degistiricilerinde
tiirbiilator kullanimi olduk¢a onemlidir. Farkli tip tiirbiilatorler kullanilmasi 1s1 transferini oldukca
etkilemektedir. Bu calismada boru igerisine diiz plakalar yerlestirilerek tizerlerine farkli kanat
acilarinda kanatgiklar yerlestirilmistir. Olusturulan tlirbiilatér yardimiyla 1s1 transferi artirilmistir.
Yapilan Solidworks Flow Simulation analizi sonucunda elde edilen verilere gore kanatgik agisi artinca
1s1 transferininde arttigi gézlemlenmistir. Kanatgik agis1 25° olan tiirbiilatoriin kullanildiginda 1s1
yaymimi daha fazla olmustur. Is1 transferindeki artis miktarina en iyi saglayan tiirbiilator tipinin 25°
kanatgik agisina sahip tiirbiilator oldugu tespit edilmistir.
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ABSTRACT

Sirjan Iranian Steel Company was established in November 2009 and is one of the companies of
MIDHCO Holding. Sirjan Iranian Steel Company is one of the exploitable projects of this holding.
The purpose of building this complex is iron ore extraction, production of granulated iron ore, iron ore
concentrate and pellets in Sirjan city, production of sponge iron and steel ingots in Bardsir city. Be.
Sirjan complex consists of different units, the main of which are mine No. 4, concentrating unit, re-
crushing unit, and iron ore pelletizing unit. In any large production organization such as this complex,
especially in the Sirjan complex, there is a lot of environmental pollution. This pollution mainly
includes iron ore dust and airborne concentrate, which causes damage to staff health, environmental
damage, and damage. Are imported to production, so different companies are responsible for
performing such industrial cleaning of complexes using ancillary contracts. The contractor uses the
deployment of his forces inside the complex and prepares the monthly status of the industrial cleaning
of the site or pays fines as well as the contractor's monthly balance sheet. This study was conducted in
the period of November 1st, 2019 to December 1st, 2019 that the indicators were extracted using the
opinions of experts and after analysis and review, the quality of the contractor's work is expressed
numerically and the status report is paid on this basis. It was also examined that regional ranking could
be done to make more use of this method Based on the results, 5 main criteria and 12 locations were
used for ranking. The main criteria were: cleanliness of sub-conveyors, cleanliness of lubricating
waste, cleanliness of raw material charging area, cleanliness of human waste, and cleanliness of waste
from repairs, respectively by weight. The final 0.1, 0.036, 0.318, 0.22, 0.326 had an effect on the
experiment, which was analyzed using the opinions of experts, the average value of each index in each
area. Also, using the experiment design technique - the closest case to the future option, rank Area
classification was also done to present to the management of the complex. The present study showed
that the average value of the indicators expressed in the mentioned month is 0.076, 0.04, 0.081, 0.028,
and 0.031, respectively. These results were presented to the management of the complex for analysis
and review, as well as the ranking of industrial cleaning of the steel pelletizing site. Sirjan Iranian
were selected using DOE-TOPSIS technique, using the extracted data, HPGR re-crushing as the first
rank and LVCC and LVSS office rooms as the last rank in terms of industrial cleaning.

Keywords: Steel production, Industrial cleaning, Multi criteria decision making, Prioritizing.
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APPLICATION OF CFD THEORY IN WORKING CYCLE SIMULATION
OF THE YANMAR 4CHE DIESEL ENGINE
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ABSTRACT

The modern diesel engines are equipped with a sensor system, to measure working parameters. Thereby
determining the engine's combustion characteristics, helping users to adjust operating parameters
appropriately, to ensure the safety of the engine. However, in engines that are not equipped with sensors, it
is very difficult to determine working parameters. So a tool for simulation is required. The theory of CFD
uses numerical methods, combined with computer simulation technology, to solve problems related to
moving factors and physicochemical properties of fluid flows in the environment. Such as simulating the
combustion process of an internal combustion engine, which is currently being developed and widely
applied in science and technology to serve social life. In order to evaluate the working process of the
diesel engine, when changing operating conditions (load conditions), thereby determining the appropriate
operating mode, to improve reliability during use. The paper presents the use of CFD software KIVA-3V,
to simulate the working cycle of the Yanmar 4che diesel engine. The results show that the pressure and
combustion temperature changes in the engine at 40% load, 60% load, and 80% load are suitable with
theory and practical use. The research results are the basis for adjusting the engine, to achieve the highest
efficiency when working in different modes.

Keywords: Diesel engine, combustion pressure, combustion temperature, cfd, kiva-3v.

1. Introduction

The theory of CFD (Computational Fluid Dynamics) solves problems related to the motion and
physicochemical properties of fluid flow in the environment, all mathematical models describing the
above processes are usually expressed in the form of the differential equation. Finding the solutions to
these equations is very complex, so it is not usually possible to use analytical methods. Instead, using
numerical methods to find approximate solutions, the numerical methods used are the Finite Difference
Method (FDM), Finite Element Method (FEM), Finite Volume Method (FVM) [14]. These methods are
collectively known as the method of discretizing differential equations in space and time, on the basis of
subdividing the computational domain into a grid consisting of mutually bound elements on the grid
according to the following principles identified.

Numerical methods to solve problems of unstable and turbulent fluid flows, problems with multi-
dimensional flows are always solved based on a system of differential equations of the equations of
conservation of mass, energy, and momentum. In the engine combustion chamber, the fluid flow has two
phases: The gas-phase always has many components and changes due to participation in chemical
reactions; the liquid phase is the breakup fuel drops, which participate in the chemical reactions of many
substances and have complicated processes. Therefore, when calculating these processes, the equations of
conservation of mass, momentum, and energy need to add "source" terms when considering energy
conversion, changes in the concentration of substances, and gas-liquid phase interaction [9]. Therefore,
applying CFD theory with the help of computers through Kiva-3v software, to calculate and simulate the
processes that take place in the engine combustion chamber is necessary. The advantage of this method is
that it gives reliable results, reduces time and costs, so it is widely applied in research works of many
scientific fields [4].

Besides, improving internal combustion engine performance better is a complex task, that can only be
achieved by a combination of experiments and simulations at the same time. Although simulation
parameters may not be as accurate as experimental ones, this method still has advantages that are useful
for engine development. Currently, at major research centers around the world, especially when
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conducting studies on changing working parameters and changing engine structure, we often use the pre-
simulation method, which has brought us great results with very high efficiency and can be studied on
many different engine models [2], [12].

The main advantages of the simulation method are:

- Can easily change all the parameters to be studied.

- Initial conditions can be imposed over a wide range.

- It is possible to study separately each sub-process in the overall combustion process.

- Can extract relevant information in detail at any time.

- High efficiency in time and cost.

Currently, there are a lot of Computational Fluid Dynamics - CFD software on the market such as Ansys
fluent, Kiva, Avl-fire, Star-cd, ... This software has calculated the combustion process inside the engine
giving results consistent with experimental data. Among them, Kiva -3v simulation software has been
widely used in the world [1].

2. Materials and methods

- Diesel engine:
The Yanmar 4che diesel engine is made in Japan, used as the main engine in fishing boats and waterway
vehicles. Engine parameters are given in Table 1, the fuel used for the engine is shown in Table 2.

Table 1. Engine and simulation parameters

Type 4CHE, unified combustion chamber
Number of cylinders 4

Cylinder diameter x piston stroke (mm) 105x125

Power (Hp/rpm) 70/2300

Compression ratio 16.4

Engine speed of simulation 1800 rpm

Number of nozzle holes x diameter x

L 4x0.32 x 140°
spray direction

Injection timing "BTDC 18" BTDC
Injection pressure (bar) 210
Rod length 215 mm
IVC, EVO

VO 16° BTDC
IVC 52° BTDC
EVO 52" BTDC
EVC 16’ BTDC
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Table 2. Properties of fuel

ASTM D6751
Parameters Value Standard
Calorific value, MJ/kg 45.69 45.70
Density at 15°C (g/cm’) 0.830 DO - clean
Cetane number (CN) 52.1 Min 46
Flash point, "C 57 Min 55
Viscosity at 40°c 40°C, mm/s” 2.419 20-4.5
Carbon residue of 10% of distillate residue | 0.17 0.3 max
Ash content % mass <0.001 Max 0.01
Water content, mg/kg 85 Max 200
Lubricity 380 Max 460

- Kiva-3v software
- Kiva-3v simulation software, developed over the years at Los Alamos National Laboratory (LANL),
USA, and used by many research centers around the world is the CFD software that simulates 2D and 3D
turbulent fluid flows, such as fuel injection, and has chemical reactions such as simulation of combustion
of an internal combustion engine. The structure of the Kiva - 3v program consists of 3 parts, calculated in
the following order [1]:

- “Preprocessor”: k3prep  program used to create the mesh for the model.

- “Mainprocessor”: kiva3v_main processor program.

- “Postprocessor”: Origin + Tecplot program to create graphs and images.
Kiva-3v software calculates based on the structure as shown in Figure 1.

Iprep.txt (input files)

|

Pre-processor
k3prep
Otapel 7.txt (grid parameters) Otapel l.txt (general in
1 itapeS.txt (engine operai
Main-processor Rhvasy <4 itapeerc.txt (ERC model
l itapel8 (valve lift data)
55
*.txt (The output file contains the data of the substances in the
| *.dat (The output file contains information about the state of s
\ the cyvlinder at predetermined crankshaft rotation angles)
otapel 2.txt (general information)

L

Post -processor

——

Figure 1. Structure diagram of calculation program of Kiva-3v

Kiva -3v uses the equations of conservation of mass, momentum, and energy, besides using the fuel spray
breakup the model of Kelvin - Helmholtz and Rayleigh-Taylor (KH - RT) [3], the calculation model of the
combustion process (Shell model) of Kong and Reitz [9],[11], [13], 8-step soot emission calculation
model of Kazakov and Foster [8], [10]. For NO, emissions, Kiva uses a calculation model based on the
Y .B. Zeldovich mechanism [5-6].
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Conservation of mass:

op,  9pyu) 0 (P, / P)
m 4 m“ i) _ Y D m + + 1
P v L e )
Momentum equation:
a(pu)) 0 1 op 20(pk) .
—+—(puu. -1, )=———+pF +pg, —A, = , =123 2
8t aXi (pulu_] Tu) 0(2 an p j ng 0 3 aXi .] ( )
Conservation of energy:
oT  oT T 0 o(p,, /
pcp[a'f‘a}:k67+g(pDth%]+Aop8+(§é +@ (3)

In the above equations: F* is the rate of momentum gain per unit volume due to the spray (kg-m/s); t: time
(s); x;: coordinates (m); p: pressure (N/m?); p = z p, . P, 1sthe mass-density of species m, p is the total

mass-density (kg/m’); & = Z[&n : source terms of spray; & = Z[&m : source terms of chemistry ; u;, u;:

the fluid velocity (m/s); T: is the fluid temperature (K); hy, the specific enthalpy of species m (J/kg); D:
diffusion coefficient; Q°, Q°: The source terms due to chemical heat release and spray interactions; k, &:
the turbulent kinetic energy and its dissipation rate; Ay and 1/0’: parameter improves computational
performance for flows with small Mach numbers (the quantity Ao is zero in laminar calculations and unity
when one of the turbulence models is used (A, = 1)).

The RNG k-¢ turbulent model (RNG k- €) is used by Kiva because it describes the phenomena occurring
in the engine combustion chamber in more detail than the k- € standard turbulent model, especially the
combustion chamber type unified [7], [12]. The k- ¢ RNG model was developed by Han and Reitz [1], [9]:

S

%+V0(puk):—gkaou+t:Vu+V0(ockqu)—p8+\;V )

%-I—V o(pua): —|:§Cl -C, +§Cucn EVou:|ngou+V o(agqu)
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8
Additional coefficients: C, = —1+2€C, ~3m(n _;) +(=D*V6C,Cyn (6)
n(l-n/ny) - k R

C = :S—’ S: 2Slsl , Si,:— — 4 — 7
Ty N e ST Tl o Tk @)

In the above equations, p, u, T and p are density, velocity, stress, viscosity; n: is the dependence
ratio S; S: is the magnitude of the strain; model constants: m = 0.5, n = 1.4, Cs = 1.5 (Amsden, 1999); C,
=0.0845,C1=1.42,C2=1.68, ax = a. = 1.39, np=4.38 and B =0.012 (Yakhot et al., 1986).

3. Research results and discussion

The model of the Yanmar 4che engine combustion chamber grid is built based on the parameters
according to Table 1 and the technical drawing of the engine's combustion chamber in Figure 2a. Because
of the symmetry of the combustion chamber and the nozzle with 4 holes, the simulation content is
performed on the model of 1/4 of the combustion chamber (90°) instead of the whole combustion chamber
to reduce the calculation time (Figure 2b,c).
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20 55 A= 0.010

a) Dimension&?iarawing of b) Grid model simulating of ¢) Grid model simulating the
the combustion chamber the combustion chamber fuel injection process

Figure 2. Calculation grid of the Yanmar 4che engine combustion chamber

The image of the simulation results of the combustion process as shown in Figure 3, the pressure and
temperature in the combustion chamber at 40% load, 1800 rpm is shown in the range of 1200 crank angle
rotation (-60+60)0 as shown in Figure 4. The comparison results of pressure, temperature, and exhaust
emissions are shown in Figures 5 and 6. In which, in low load mode, the pressure and combustion
temperature are small and increase with increasing load (Figure 5). Besides, soot and NOx emissions are
also different. At high load mode, soot emission is also larger, because the amount of soot formed is large,
so the amount of soot emission is also large (soot emissions is the difference between the amount of soot
formed and the amount of soot oxidized) as shown in Figure 6a. The same is true for NOx emissions, the
larger the load, the higher the combustion temperature, the greater the NOx emissions, because NOX is
formed at high temperature because nitrogen combines with oxygen (Figure 6b).

Figure 3. Simulation of the combustion process in the engine combustion chamber
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Figure 4. Chart of pressure and temperature evolution in the engine combustion chamber
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Figure 5. Comparison of pressure and temperature changes in the engine combustion chamber
at different load modes
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Figure 6. Comparison of engine exhaust emissions under different load modes
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4. Conclusion

Applying CFD theory through Kiva-3v software has simulated the working cycle of Yanmar 4che diesel
engine, giving results consistent with diesel engine theory, this is the necessary basis for research
evaluation the combustion process of the engine in different working modes. Thereby, it is possible to
adjust the operating mode appropriately, increasing efficiency and reducing harmful exhaust emissions
(mainly soot), as well as improving the reliability of the diesel engine during use.
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OZET

Fas, muazzam giines potansiyeli ile tanmiyor ve 2009'da baglatilan ulusal siirdiiriilebilir kalkinma
stratejisinin bir pargasi olarak Fas, yenilenebilir enerji iireterek olay giines 1sinimindan yararlanmak igin
Ouarzazate NooR Projesi'ni kurdu. Projemiz, bu fikir lizerinde ¢alisarak ve Fas''n dogu bdlgesindeki
birincil enerji kaynaklarinin tiiketimini dikkate alarak, ¢evreyi korumak ve ulusal kalkinma stratejisi
ilkelerine ulagsmak icin dogulularin yasam alanlarini yenilenebilir kaynaklar1 kullanmaya baslatmay1

amaclamaktadir.
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THE CONSTRUCTION OF A SOLAR THERMODYNAMIC MICRO POWER PLANT IN THE
ORIENTAL REGION OF MOROCCO: MOTIVES AND REASONS
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ABSTRACT

Morocco is known for its enormous solar potential and as part of National Sustainable Developement
Strategy launched in in 2009, Morocco built the NooR Project in Ouarzazate to take advantage of the
incident solar irradiance by producing renewbale energy. Working on this idea and taking into account the
consumption of primary energy sources in the eastern region of Morocco, our project aims to initiate the
eastern habitats to use renewable sources to protect the environment and achieve the principles of the
National Developement Strategy.

Keywords: micro power plant — National Developpement Strategy.
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NUMERICAL ANALYSIS OF UNDEREXPANDED SONIC JET USING VANED NOZZLE
FOR JET CONTROL

Revathy RK
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Technology, Chennai, TamilNadu, India
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ABSTRACT

The jet mixing characteristics of an underexpanded vane nozzle was analysed numerically and
compared with the results of a base circular nozzle for NPR (Nozzle Pressure Ratio) value of 4. The
usage of vane nozzle is a subject of interest because it enhances the mixing characteristics of
underexpanded jets with minimum thrust loss. This study will help in understanding the effect of flow
through vane nozzle. This method has relatively less thrust loss as the vanes placed at the exit of the
nozzle are designed in such a way that they deflect the flow stream near the wall rather than
obstructing it since the vanes are placed parallel to the flow when compared to other vortex generators
that are placed normal to the flow. The simulation was carried out by solving the Navier Stokes
equation utilizing the k-g realizable two equation turbulence model in ANSYS Fluent software. The
centreline pressure decay of the base circular nozzle and the vane nozzle was compared from the
analysis to determine the effectiveness produced by the usage of vanes in the nozzle. From the
obtained results it is observed that the vanes creates vortex in the flow and therefore increases the
mixing characteristics and thereby reduces the potential core region. The radial pressure decay at
various x/d locations is also calculated for both nozzles and compared.

Keywords: Jet mixing, Jet control, Vanes, Turbulent flows, Curvature effect
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EFFECT OF CABERGOLINE ON PSEUDOPREGNANCY TREATMENT PROTOCOLS IN
CANINE
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DVSc Candidate of Theriogenology, Department of Theriogenology, Faculty of Veterinary
Medicine, Urmia University, Iran

ABSTRACT

Pseudopregnancy, also known as pseudocyesis is where an entire or spayed bitch shows clinical signs
typical of the peri and post-partum period of pregnancy, despite the bitch not being pregnant.
Pseudopregnancy can be further classified as overt, which is the clinical condition and covert, which is
the normal physiological condition. Nonetheless, pseudopregnancy may be under-recognised in
bitches and may account for a proportion of behavioural cases seen in veterinary practices including
aggression. Ninety-seven percent of vets had seen aggression in pseudopregnant bitches. Ninety-six
percent of veterinary surgeons reported seeing pseudopregnant bitches showing behavioural changes
without any physical changes. Behavioural changes commonly appear between six to eight weeks after
oestrous. Behavioural signs consist of, but are not limited to, maternal behaviours including aggression
in defence of resources, increased or reduced activity, nesting behaviour, and collecting or mothering
objects [1]. Of those behavioural changes, collecting and mothering objects was the most frequently
reported behavioural sign. The most commonly reported physical sign was enlarged mammary glands
and/or milk production, weight gain, vomiting, and appetite loss. The precise aetiology of clinical
pseudopregnancy is still poorly understood, but is reported to be linked with the exposure and decline
of plasma progesterone, high plasma prolactin concentrations, an increased tissue sensitivity to
prolactin, or the existence of molecular variants of prolactin with varying bioactivities [2]. Treatment
options varied (surgical, medical or none) and depended on duration and severity of physical and
behavioural signs, owners’ preference, cost, concurrent disease, drug availability and previous history.
Cabergoline may be useful for inducing estrus, treatment of primary or secondary anestrus,
pseudopregnancy, and pregnancy termination in the second half of pregnancy. Also cabergoline has a
high affinity for dopamine2 (D2) receptors and has a long duration of action. It exerts a direct
inhibitory effect on the secretion of prolactin from the pituitary. When compared to bromocriptine it
has greater D2 specificity, a longer duration of ac- tion, and less tendency to cause vomiting. 5 mcg/kg
once a day PO for 5-10 days can be effective for treatment of pseudopregnancy.

Keywords: Pseudopregnancy, Cabergoline, Canine
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INDUCTION AND SYNCHRONIZATION OF ESTRUS IN CANINE
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ABSTRACT

Indications for estrus induction in the bitch include missed breeding opportunities or conception
failure, the treatment of primary or secondary anestrus and synchronization of ovulation for embryo
transfer programs. Exogenous gonadotropin regimens that combine sequential treatment with eCG and
hCG are frequently used in domestic and non-domestic felids as one component of Al protocols. To date,
it has been demonstrated that oestrus of bitches can be induced by the administration of a variety of
hormones, including porcine FSH, equine chorionic gonadotropin and GnRH analogues [1]. These
methods vary widely in efficacy of inducing estrus, in the pregnancy rates following the induced estrus,
and in success in maintaining ongoing pregnancies. Furthermore, some protocols are too expensive or
labor-intensive to be suitable for clinical veterinary practice, or hormones are not available in all
countries. Of these, equine chorionic gonadotropin (eCG or PMSG) has been most frequently used as a
gonadotropin for the induction of oestrus because of the ready availability of eCG in most countries. In
addition, the combination of ¢CG and human chorionic gonadotropin (hCG) has been used to induce
oestrus in bitches [2]. Nevertheless, the use of high doses of eCG for estrus induction can be associated
with hyperestrogenism. Also the use of hCG to induce ovulation in estrus induction protocols in bitches is
quite controversial because they are spontaneous ovulators. Furthermore, hyperestrogenism and
thrombocytopenia were reported in 29% of bitches treated with 20 IU/kg of eCG for 10 days. In
conclusion, 50 IU/kg of eCG combined 7 days later with 500 IU of hCG induced normal and fertile estrus
in bitches at 164 days post estrus with an 80% pregnancy rate, with no side effects, and with a reduction
of 48 days of the interestrus interval.

Keywords: Induction of estrus, Equine chorionic gonadotropin, Human chorionic gonadotropin
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COVID-19 SURECINDE EGITIM VE OGRETIM SISTEMINE YONELIK SORUNLAR VE
COZUM ONERILER

Dr. Ogretmen Sultan GOKTAS
Harran Universitesi

OZET

Bu ¢aligmada, Covid-19 siirecinde uzaktan egitim ve Ogretim sistemine yonelik sorun ve ¢6ziim
onerilerinin tartisilmast hedeflenmistir. Uzaktan egitim silireginin yiiz yiizeden daha etkin olmadigi
asikardir. Ogretmenler ve dgrenciler Covid-19 pandemi siirecinde en ¢ok internet erisimi problemi
nedeniyle sorunlar yagamiglardir. Bu sorunlarla beraber uygulamali derslerde deney yapmanin sikintili
olacagi ve gerekli malzeme ve tekniksel alt yapinin saglanamayacagi diisiiniilmektedir. Dolaysiyla bu
siiregte velilerle isbirligi ve egitim disiplini &nem kazanmaktadir. Ozellikle kirsal kesimde yagayanlar igin
internet alt yapist ve internet erisimi saglanmalidir. Uygulamal1 dersler i¢in deneysel model Onerileri
yapilmahdir. Ogretmen adaylarina uygulamali derslere yonelik gerekli mesleki egitimler verilmeli ve
daha basit diizeyde deneylerle 6grenci adaylari 6grenmeye tesvik edilebilir. Firsat esitligi taninmast
acisindan imkani kisith &grencilere amaca yonelik merkezler agilabilir. Boylece imkanlart kisith
ogrencilere hizmet edilebilir. Sunulan 6nerilerin etkili olabilecegi diisiiniilmektedir.

Anahtar Kelimeler: Covid-19, Uzaktan egitim, Coziim Onerileri.

PROBLEMS AND SOLUTION SUGGESTIONS FOR THE EDUCATION AND TRAINING
SYSTEM IN THE COVID-19 PROCESS

ABSTRACT

In this study, it is aimed to discuss the problems and solutions for the distance education and training
system in the Covid-19 process. It is obvious that the distance education process is not more effective
than face-to-face. Teachers and students have experienced problems mostly due to internet access
problems during the Covid-19 pandemic. Along with these problems, it is thought that it will be difficult
to experiment in applied courses and the necessary material and technical infrastructure will not be
provided. Therefore, cooperation with parents and educational discipline gain importance in this process.
Especially for those living in rural areas, internet infrastructure and internet access should be provided.
Experimental model suggestions should be made for applied courses. Necessary vocational training
should be given to prospective teachers for applied courses, and prospective students can be encouraged
to learn with simpler experiments. In order to provide equal opportunities, purpose-oriented centers can
be opened for students with limited opportunities. Thus, students with limited opportunities can be served.
It is thought that the suggestions presented can be effective.

Keywords: Covid-19, Distance education, Solution Proposals.

147



HEMSIRELIK OGRENCILERINiN PANDEMi SURECINDEKi DENEYIMLERI, COVID-19
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OZET

Tiim diinyayi etkisi altina alan COVID-19 pandemi siireci siiphesiz ki hemsirelik 6grencilerini de pek ¢ok
acidan etkilemigtir. Bu siiregte 6grencilerin ruh sagliklarini korumak ve uygun girisimlerde bulunabilmek
icin deneyimlerinin, duygu ve diisiincelerinin ve olumsuz duygularla bas edebilmek igin nelere
yoneldiklerinin belirlenmesi 6nemli hale gelmistir. Arastirma, hemsirelik 6grencilerinin COVID-19
pandemi siirecindeki deneyimlerini ve yasadigi korku ile manevi yonelim arasindaki iligkiyi
degerlendirmek amaciyla yiriitilmiistiir. Kesitsel tipteki arastirmaya Tiirkiye’deki {iniversitelerde
O0grenim goren 524 hemsirelik 6grencisi katilmistir. Caligmanin yiiriitiilebilmesi i¢in etik kurul izni (26
Nisan 2021 tarihi, 07 numarali toplanti ve 73 karar numaras: ile) ve Tirkiye Cumhuriyeti Saglik
Bakanligi'ndan izin alinmigtir (2021-02-12T02 50 37). Veriler online anket formu ile toplanmugtir.
Veriler, hemsirelik 6grencilerinin tammlayici 6zelliklerine iliskin soru formu, Manevi Yonelim Olgegi ve
COVID-19 Korkusu Olgegi ile toplanmustir. Veri analizi SPSS 21.0 kullanilarak yapilmigtir. Aragtirmaya
katilan 6grencilerin Manevi Yonelim Olgegi puan ortalamasinin 86.56 + 13.24, COVID-19 Korkusu puan
ortalamasinin ise 19.26 + 5.01 oldugu belirlendi. Arastirmaya katilan 6grencilerin manevi yonelim
puanlari ve COVID-19 korkusu puanlari arasinda pozitif yonde orta diizeyde iliski oldugu saptandi
(r=0,411, p=0,0001). Arastirma sonucunda hemsirelik 6grencilerinin pandemi siirecinde psikososyal
agidan olumsuz degisimlere maruz kaldig1 ve korku yasadiklar1 belirlenmistir. Ogrencilerin korkularinin
kontrol altina alinmasina yonelik girisimlerde bulunulmasi, korku ile bas etmede uygun manevi
yaklagimlarin gelistirilmesi ve 6grencilere psikolojik danigmanlik hizmetleri verilmesi 6nerilebilir.

Anahtar Kelimeler: COVID-19, hemsirelik dgrencileri, korku, manevi yonelim, pandemi.

THE EXPERIENCE OF NURSING STUDENTS DURING THE PANDEMIC PROCESS AND
THEIR FEAR OF COVID-19 AND SPIRITUAL ORIENTATION: A CROSS-SECTIONAL
STUDY

ABSTRACT

The COVID-19 pandemic process, which has affected the whole world, has undoubtedly affected nursing
students in many ways. In this process, it has become important to determine the experiences, feelings
and thoughts of the students in order to protect their mental health and to take appropriate initiatives, and
what they turn to in order to cope with negative emotions. This study aimed to investigate the experiences
of nursing students during the COVID-19 pandemic and the relationship between the fear and spiritual
orientation they experienced. This study used a cross-sectional research design and consisted of a total of
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524 nursing students studying at universities in Turkey. The study was approved by an ethics committee
(dated: April 26, 2021, with the Meeting Number of 07, and Decision Number of 73). The permission of
the Republic of Turkey Ministry of Health was obtained to conduct the study (2021-02-12T02 50 37).
The data were collected using an online questionnaire. The online questionnaire included a personal
information form, which aimed to collect descriptive data about nursing students, the Spiritual Orientation
Scale, and the Fear of COVID-19 Scale. Data analysis was performed using SPSS 21.0. The mean score
of the nursing students participating in the study from the Spiritual Orientation Scale was 86.56 + 13.24,
and their mean score from the Fear of COVID-19 Scale was 19.26 + 5.01. A moderate positive correlation
was found between spiritual orientation and fear of COVID-19 scores of the students (r = 0.411, p =
0.0001). As a result of the study, it was determined that nursing students were exposed to psychosocial
negative changes during the pandemic and experienced fear. It may be recommended that initiatives
should be carried out to control nursing students’ fear, appropriate spiritual approaches should be
developed to cope with fear, and that nursing students should be provided with psychological counseling
services.

Keywords: COVID-19, fear, nursing students, pandemic, spiritual orientation.
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OZET

Hemsireler, tiim diinyay1 etkisi altina alan COVID-19’u 6nleme ve miidahale ¢abalarinin merkezinde
yer almaktadir. Bu siiregte hastaligin kontrol altina alimnamayan 6liimciil dogas1 ve bir¢ok olumsuz
faktore maruziyet nedeniyle hemsirelerin ruh sagliklarmin olumsuz etkilenecegi diisiiniilmektedir.
Arastirma, hemsirelerin COVID-19 pandemi siirecindeki deneyimlerini ve yasadigi korku ile 6liim
kaygis1 arasindaki iliskiyi degerlendirmek amaciyla yiiriitilmiistiir. Kesitsel tipteki aragtirmaya
Tirkiye’de saglik kuruluslarinda ¢alismakta olan 250 hemsire katilmistir. Calismanin yiriitiilebilmesi
icin etik kurul izni (56786525-050.04.04/7287) ve Tirkiye Cumhuriyeti Saglik Bakanligi'ndan izin
almmustir (2020-09-01T09 28 15). Veriler online anket formu ile toplanmigtir. Veriler, hemsirelerin
tamimlayic1 zelliklerine iliskin soru formu, Thorson-Powell Oliim Kaygis1 Olgegi ve COVID-19
Korkusu Olgegi ile toplanmustir. Veri analizi SPSS 21.0 kullanilarak yapilmustir. Arastirmaya katilan
hemsirelerin Thorson-Powell Olim Kaygis1 Olgegi puan ortalamasinin 54,50+15,51, COVID-19
Korkusu puan ortalamasinin ise 19,794+6,20 oldugu belirlendi. Arastirmaya katilan hemsirelerin 6liim
kaygis1 puanlar1 ve COVID-19 korkusu puanlar1 arasinda pozitif yonde orta diizeyde iliski oldugu
saptand1 (r=0,451, p=0,0001). Arastirma sonucunda hemsirelerin pandemi siirecinde psikososyal
acidan olumsuz pek ¢ok degisime maruz kaldigi, korku ve dliim kaygis1 yasadiklar1 belirlenmistir.
Hemsirelerin korku ve 6liim kaygilarin kontrol altina alinmasina yonelik girisimlerde bulunulmasi,
makul bir vardiya takvimi olusturulmasi ve hemsirelere psikolojik danigmanlik hizmetleri verilmesi
Onerilebilir.

Anahtar Kelimeler: COVID-19, hemsirelik, korku, 6liim kaygisi, pandemi.

THE EXPERIENCE OF NURSES IN TURKEY DURING THE PANDEMIC PROCESS AND
THEIR FEAR OF COVID-19 AND DEATH ANXIETY: A CROSS-SECTIONAL STUDY

ABSTRACT

Nurses are at the center of the prevention and intervention efforts for COVID-19, which has affected
the whole world. During this process, it is thought that the mental health of nurses will be negatively
affected due to the fatal nature of the disease that cannot be controlled and exposure to many
undesirable factors. This study aimed to investigate the experiences of nurses during the COVID-19
pandemic and the relationship between the fear and death anxiety they experienced. This study used a
cross-sectional research design and consisted of a total of 250 nurses working in health institutions in
Turkey. The study was approved by an ethics committee (56786525-050.04.04/7287). The permission
of the Republic of Turkey Ministry of Health was obtained to conduct the study (2020-09-
01T09 28 15). The data were collected using an online questionnaire. The online questionnaire
included a personal information form, which aimed to collect descriptive data about nurses, the
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Thorson-Powell Death Anxiety Scale, and the Fear of COVID-19 Scale. Data analysis was performed
using SPSS 21.0. The mean score of the nurses participating in the study from the Thorson-Powell
Death Anxiety Scale was 54.50 = 15.51, and their mean score from the Fear of COVID-19 Scale was
19.79 + 6.20. A moderate positive correlation was found between death anxiety and fear of COVID-19
scores of the nurses (r = 0.451, p = 0.0001). As a result of the study, it was determined that nurses
were exposed to many psychosocial negative changes during the pandemic and experienced fear and
death anxiety. It is recommend that initiatives should be carried out to control nurses’ fear and death
anxiety, a reasonable shift schedule should be established, and that nurses should be provided with
psychological counseling services.

Keywords: COVID-19, fear, death anxiety, nursing, pandemic.
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INSAN KALCA EKLEMI ICIN SIKMA FiLMi ANALITIK OZELLIKLERI

Inas Yayha
Kife Universitesi, Egitim Fakiiltesi, Matematik, Necef, Irak
OZET

Bu tezde sunulan ¢aligmanin temel amaci, analitik (basing filmi i¢in belirtiler, gilinliik aktivite sirasinda
sinovyal kalca ekleminin yiik tasima kapasitesi, siirtlinme katsayisi ve sinovyal azalmanin azalmasi)
elde etmek i¢in insan kalga eklemini modelleyerek sikma film 6zelliklerini belirlemektir. sabit yiiriime
sirasinda femurun asetabuluma yaklagma siiresi ile film kalinlig1) . Her iki cinsiyet i¢in de gilinliik
aktivite sirasinda insan kal¢a eklemine uygulanan kuvveti hesaplamak i¢in adim uzunlugu ve adim
uzunlugunu inceliyoruz ve bunun i¢in adim uzunlugu ve adim uzunlugunu belirlemek i¢in birgok
deney yapiyoruz. Bu ¢alismada gosterdigimiz gibi, kalca eklemine uygulanan farkli yaglama tiirleri ve
filmin kalinligin1 ve bunun yiirlime dongiisiiyle iliskisini belirledik. Matematiksel model, insan
kal¢asim ilk detaylandiran temsil edildi, yiizeye yakin bir top olarak tasarlandi, membran basing
ozellikleri, li¢ durumda bir ¢ift stres ile sivi ile modifiye edilmis Reynolds denklemi kullanmildi: ilk
olarak, hareket sirasinda eklem iizerine uygulanan yiikler.

Anahtar Kelimeler: insan kalga eklemi, matematiksel model, yliriiylis dongiisii

SQUEEZE FILM ANALYTICAL CHARACTERISTICS FOR THE HUMAN HIP JOINT

Inas Yayha
University of Kufa, Faculty of Education, Mathematics, Najaf, Iraq

ABSTRACT

The main aim of study presented in this thesis is to determine of squeeze film characteristics by
modeling the human hip joint to obtain analytical manifestations for the pressure film, load carrying
capacity of synovial hip joint during daily activity, coefficient of friction and reduction of synovial
film thickness with time of approach femur to acetabulum during steady walking . To calculate the
force that apply on human hip joint during daily activity for both genders, we study step length and
stride length, and for this we do many experiment to determine step length and stride length. As we
have shown through this study the different types of lubrication to the hip joint and determined the
thickness of the film and its relationship to the gait cycle. Mathematical model the first to detail the
human hip was represented engineered a ball close to the surface have been studied membrane
pressure characteristics use Reynolds equation modified with fluid with a couple stress in three cases:
first, the loads applied to the joint during movement.

Keywords: human hip joint, mathematical model, gait cycle.
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PROFESSIONAL TRAINING FOR A BACHELOR'S DEGREE IN COMPUTER SCIENCE
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Myroslava Kryvonos
Zhytomyr Ivan Franko State University, Faculty of Physics and Mathematics, Department of
Computer Science and Information Technology, Zhytomyr, Ukraine

ABSTRACT

The pace of scientific and technological progress as well as the introduction of modern
information technologies in various spheres of human life and professional activity lead to the urging
necessity to improve the system of training of the specialists in the field of information systems and
corresponding technologies. In Ukraine, such training at the level of higher education is carried out in
groups of specialties and directions "Information technology", in particular in the specialty "Computer
science" (CS).

According to existing standards, a bachelor of the specialty "Computer Science" must possess
fundamental knowledge, professional skills and corresponding qualification, experience in creative
and research activities as well as in solving professional problems. These tasks, in particular, include
the following: the development of projects for the automation and informatization of applied
processes, including creation of appropriate information systems. The project activity of the bachelor
of the specialty "Computer Science" involves the development, implementation and adaptation of
applied software, programming applications in the development of information systems (IS). Thus, it
attracts attention to the need to improve the training of CS bachelors in the field of programming,
creation of applications and software using modern approaches and professional instrumental
environments.

In order to identify the elements of professional competence of CS bachelors related to the tasks
of development, implementation and adaptation of applied software, programming applications in the
development of ISs, we must describe the components of above-mentioned competence while
analyzing the standard of the specialty, as well as verifying the use of modern ideas of the
competence-based approach, implying understanding of the need for the formation of knowledge,
skills and particular personal qualities of students at a bachelor's degree associated with the most
advanced modern technologies and means of designing and developing applied computer software.

In the standard of higher education of Ukraine of the first (bachelor's) level, sphere of
knowledge 12 “Information technologies”, specialty "Computer Sciences", there is a number of
competencies that can be formed in the process of studying object-oriented programming;:

* general competences:

- the ability to perform abstract thinking, conduct analysis and synthesis;

- the ability to use knowledge in practical situations;

- possession of knowledge and understanding of the subject area and professional activities;

- the ability to learn and master modern knowledge;

- the ability to generate new ideas (creativity).

* special competencies:

- the ability to think logically, build logical conclusions;

- the ability to use formal languages and models of algorithmic computations;

- ability to design, develop and analyze algorithms, assess their effectiveness and complexity;

- ability to identify decidability or undecidability of algorithmic problems for adequate
modeling of subject areas and the creation of software and information systems.

- the ability to design and develop software using various programming paradigms: generalized,
object-oriented, functional, logical, with appropriate models, methods and algorithms of calculations,
data structures and control mechanisms.

After conducting the analysis of modern approaches to the development of computer software,
we consider it necessary to exploit the object-oriented programming. This direction is the most
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popular and promising in the practice of programming, for it allows to design and create software at a
high level of abstraction and contributes to the formation of the object-oriented style of algorithmic
thinking, which is identified as a a programming methodology that enables the professional to
represent formalized solutions due to the conceptual unity of the terminological base and a small
number of basic constructs. At the same time, teaching object-oriented programming requires the
development of special techniques, since it combines the need to master a special methodology, as
well as modern languages and development tools that ensure the implementation of an object-oriented
approach.

Summing up all the results presented in the article, we can conclude that the competence of a
CS bachelor in the field of object-oriented programming presupposes a high level of generalized
professional knowledge, a willingness to develop computer applications in the process of solving
professional problems. This competence is an integral part of the core of the professional competence
of a bachelor's degree in Computer Science, which allows a university graduate to be modern and
competitive in the labor market. The formation of this competence is effectively carried out on the
basis of the implementation of two interrelated disciplines focused on the formation of theoretical
knowledge and cognitive activity necessary for the study of object-oriented programming, as well as
on the further study of a specific programming language and corresponding instrumental
environments.

Keywords: Education, Competences, Information techno

154



YUCJIEHHOCTHU BPAHOBBIX IITHUIL B PEKE TYVY.I
HA TEPPUTOPUUN YIIAAHBAATAP

prvup Hamcpaiizkas
MOHTOJIECKHH CeTbCKOX03HCTBEHHbBIH YHUBEPCUTET, ATPO3KOIOTHH, DKOJIOTHH, Y TaaHOaaTap,
Mounromnuun

IIyHuarconom Yrraxoasip

MOHTOJIECKHH CeTbCKOX03HCTBEHHBIH YHUBEPCUTET, ATPO3KOIOTHH, DKOJIOTHH, Y TaaHOaaTap,
Mounromnuun

MaJjiosnuko JI.B
Poccuiickuii rocynapcTBeHHbli arpapHblil yHuBepcuteT-MCXA nmenu K.A. Tumupssesa,
3ootexnuu, 3oonoru, Mockpa, Poccuu

Milivoje Urosevic
LlenTp coxpaneHus: KOpeHHBIX Hopon, benrpan, Cepoun

B Ilenom Monronun Bctpevarotcsi 14 BumoB u3z 9 pomos, u3 Hux 8§ (KykKia, COWMKa,
roybasi cOpoka, COpoKa, KeJJpOoBKa, KIyIIUIa, YepHasi BOPOHA, BOPOH) THE3/AIINECS OCeIble, 5
(anmpmmiickas ranka, rajuka, Jaypckas rajika, rpad, cepas BOpOHa) THE3sIIUeCs IepesieTHbIN BU,
1 Bun (MOHTOJIbCKas cakcayibHasi COWKa) PENKU BUII.

B yame pexku Tyyn BcTpeuaroTcs 7 BUAOB BpaHOBBIX. M3 HUX 5 Buaa (romybasi copoka,

COpOKa, KIYIIWIA, YepHAs BOPOHA, BOPOH) 3UMYIOT M 2 BHAa (Jaypckas ranka, rpad)
THE3AIIMECs NepeseTHas.
B Ienom Monromuu BcTpewarorcs 14 BumoB m3 9 pomos, w3 HUX 8 (KyKIIa, COMKa, romyodas
COpOKa, COpOKa, KEApOBKa, KITyIIWIA, YEpHAs BOPOHA, BOPOH) THE3MSAIINECS OCEIble, S5
(ampmmiickast ranka, ranka, Jaypckas rajika, rpad, cepas BOPOHA) THE3ISAIINECS TIePEIeTHRIN BU/,
1 Bun (MOHTOJIbCKas cakcayibHasi COWKa) PENKU BUII.

B yame pexku Tyyn BcTpeuaroTcs 7 BUAOB BpaHOBBIX. M3 HUX 5 Buaa (romybasi copoka,
COpOKa, KIyIIWI[a, YepHas BOpPOHA, BOPOH) 3UMYIOT M 2 BHAa (Jaypckas rajuka, rpady)
THE3/AAIIIeCs epeIeTHas.

Pacnpenenenne BpaHoBbIx nTun p. Tyym dayHo-renermueckas crpykrypa (Llterman,
1938) BBIIAANT CHEAYIOINM  00pa3oM: EBponeiickue Mo MNPOUCXOXKICHUIO ITULIBI
npeacTaBieHsl — 4 Buma (roxybas copoka, rpad, depHas BOpoHa, BOpoH), Cmbmpckoro — 1
(copoka), Monronsckoro — 1 (xrymmia) u Kuraiickoro — 1 (maypckas ramka).

[To abcomOTHRIM KOJNMYECTBEHHBIM 3HAUCHUSM BPAaHOBBIX NTHI[ MHOTOYHUCIECHHA 2,22
oc/km> wama pexu Tyyn. ITokaszaTenu MHAEKca BHIOBOrO pasHoobpasus H '= 1,58; ummexca
BHIOBOro OorarctBa Dmg = 1,11.
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ALTERNATIVE MANAGEMENT OF DEGRADED SEED PRODUCTION SAINFOIN
STANDS

Emil Vasilev
Maize Research Institute, 5835 Knezha, Bulgaria

Viliana Vasileva
Institute of Forage Crops, Pleven, Bulgaria
ABSTRACT

Forage legumes are of importance in agriculture. Through the symbiotic association with Rhizobium
spp. they can convert atmospheric nitrogen and enrich the nitrogen content of soil. Thus forage
legumes can make a substantial contribution to sustainable agriculture. Sainfoin (Onobrychis viciifolia
Scop.) is a legume forage crop which is adapted to a wide range of climatic conditions. Sainfoinis
crude protein content ranges from 17-25%, depending on growth stages. Its non-bloating
characteristics make it a potentially valuable forage crop. The lack of longevity is considered as a
disadvantage of that crop. The possibility degraded sainfoin seed production stands be undersowed
with subterranean clover and thereafter used for forage was tested in field experiment. The work was
done in the Institute of Forage Crops, Pleven, Bulgaria during seven consequence years (2007-2013).
Sainfoin was used and cultivated according to the technology accepted for seed production. Three
subterranean clover subspecies were used for the undersowing vz. Trifolium subterraneum ssp.
brachycalicinum (cv. “Antas”), Trifolium subterraneum ssp. yaninicum (cv. “Trikkala”) and Trifolium
subterraneum ssp. subterraneum (cv. “Denmark’). The under sowing with subclovers was performed
during the autumn of the fourth year (2010) of using of sainfoin stands with 400 germinated seeds/m’.
The interrow spacing was 12 cm. Three years after sowing the crops were harvested for forage. Six
cuts (two annually) were received. The subterranean clover was considered to improve the botanical
composition of the stands. As self-seeding legume it occupied free spaces and significant decreased
the weed infestation in the first cut. The dry mass yield was found increased also. It was concluded the
undersowing of degraded sainfoin stands with subterranean clover is possible agrotechnical
measurement. That allowed the stands be used for forage production. In addition the longevity of the
stands was extended. This measure is contribution to overcoming the lack of longevity of that crop.

Keywords: degraded swards, undersowing, sainfoin, subterranean clover.
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INCREASING HOUSE-HOLD DEMAND FOR WOOD FUEL: A THREAT TO
FORESTRY DEVELOPMENT IN NIGERIA

Oyewole, A. L.
Federal College of Forestry, Forestry Research Institute of Nigeria, Federal Ministry of Environment,
Forest Hill, Jericho, Ibadan, Nigeria

Oyewole, S. O.
Forestry Research Institute of Nigeria, Federal Ministry of Environment, Forest Hill, Jericho, Ibadan,
Nigeria

Ishola B. F.
Forestry Research Institute of Nigeria, Federal Ministry of Environment, Forest Hill, Jericho, Ibadan,
Nigeria

ABSTRACT

Over exploitation of forest based products had been a serious issue and a great threat to forestry
development in Nigeria. Among these forest products are the fuel woods. This comes as a result of
deforestation without reforestation. Due to the increasing population of Nigeria, the available fossil
fuels which serve as sources of cooking energy for most urban and rural dwellers have become
inadequate, unaffordable and most times unavailable for the population. Fuel wood such as firewood
and charcoal which is being used by 90% of rural households now becomes the highly demanded
cooking fuel for households despite the health risks or environmental challenges that emanates from its
use. This paper therefore evaluates the increasing rate in household demand for wood fuel which is a
great threat to forestry development in Nigeria. It specifically describes firewood and charcoal as the
common types of wood fuels; kerosene and cooking gas as the most use fossil fuels in Nigeria. It also
establishes that the increase in the price of fossil fuel leads to increase in the demand for wood fuels in
Nigeria. The recent hike in wood fuel demand brought about new technological inventions in equipment
usage. The drivers of deforestation such as land use changes, use of wood fuel, urbanization, among
others were also explained. The effect of deforestation on forestry development in Nigeria was also
emphasized. These effects are; land degradation, climate change, biodiversity loss, desertification
flooding and erosion. The paper therefore recommended that there should be increase the subsidy on
fossil fuels, development of alternative cooking fuel, use of agricultural and industrial wastes.

Keywords: Fossil fuel; Wood fuel; Forestry development.
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UNDERSTANDING OF SOIL EROSION BASED ON WADIES MORPHOMETRIC
PARAMETER INCONSISTENCIES
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Department of Hydrology and Water Resources Management, Faculty of Meteorology, Environment
and Arid Land Agriculture, King Abdul Aziz University, Jeddah, Saudi Arabia

Jaka Budiman
Department of Hydrology and Water Resources Management, Faculty of Meteorology, Environment
and Arid Land Agriculture, King Abdul Aziz University, Jeddah, Saudi Arabia

Abstract

Morphometric parameters are parameter that can used to investigate watershed delineation and other
geomorphological studies such as understand the of soil erosion problem. Extract basin parameters was
done to evaluate the inconsistencies of morphometric parameters from 2 basins which adjacents to each
other, Yalamlam basin and Al-Lith basin in the southeastern part of KSA. Basin delineation with
ASTER GDEM 30 m spatial resolution in this study processed by ArcGIS, the NDVI value obtain from
remote sensing technique using Landsat-8, and the RUSLE method was chosen as a soil erosion
estimation method since it has proven to have better accuracy. The soil erosion predict from natural
factor such as errosivity factor, erodibility factor, also C, LS and P factor. In this study, the rainfall data
taken on November 24, 2018 which on flood condition. The result from comparation of morphometric
parameters shows that Al-Lith basin have high drainage densities, high elongation ratio, more circular
basin, and low relief than Yalamlam basin. It indicates that Al-Lith basin has a high susceptibility to
erosion than Yalamlam. Based on soil erosion result, both basins have soil erosion dominantly on a low
value with less than 4 ton/ha/year. The maximum soil erosion is range between 23 to 52 ton/ha’year. As
land use and landcover references, the landcover for Al-Lith basin has 2% of alluvium, 73% of Rock,
and 25% of vegetation while the landcover of Yalamlam basin is 41% of alluvium, 54% of rock, and
4% of vegetation. Based on these data, Yalamlam basin is more eroded than Al-Lith basin. This study
regarding soil erosion estimation through the morphometric parameters analysis can provides useful
information about geomorphological studies and hydrologycal behaviour. It also can help land decision
makers for sustainable water resource management and evaluate risk assessment of the basin.

Keywords: Soil erosion, morphometric parameters, GIS and remote sensing
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ENVIRONMENTAL ANALYSIS OF AROMATIC HYDROCARBON TOXICITY: A CASE
STUDY

HAMMOUYA Amel
Badji Mokhtar University, Engeneering Faculty, Electromechanical Engeneering Department, Annaba,
Algeria

CHAIB Rachid
Fréres Mentouri Constantine 1University, Science of Technology Faculty, Transportation Engeneering
Department, Constantin, Algeria

ABSTRACT

Aromatic hydrocarbons are organic compounds containing two or more benzene cycles fused into their
structure. However, they are very stable and unrestricted due to their hydrophobic nature and low
solubility in water. They are CMR (toxic, mutagenic and carcinogenic) in nature and are considered as
pollutants to be treated in priority. Plants absorb a large number of aromatic hydrocarbons from the soil
and enter our food chain, causing serious health problems. In this work, using a literature review, the
hazards of these materials in the environment were discusses and analysed, using the Mads Mosar
method, in addition to the Aloha simulation software. As a case study, two aromatic substances were
considered: benzene and toluene. They are stored in a tank at the Sidi Rzine refinery complex, Baraki,
Algiers. The study's preliminary results show that both substances pollute on several levels: air
pollution, water pollution and soil pollution. In addition to these findings, this pollution leads to other
scenarios. In terms of the pollution value, it was found that benzene pollution exceeds toluene pollution
in equal quantity. However, in the adverse weather conditions, red zone, the study shows that the death
of all personnel present in a surrounding area of 367 m and 172 m respectively for benzene and toluene.
It was also found that in the least toxic zone, the orange zone, with a surrounding area of 856 m and 559
m respectively, these substances cause permanent damage. In the yellow zone, which is the least
harmful, benzene was found to cause permanent damage at a distance of 4 km and toluene at a distance
of 1.9 km. As a result, it is possible to determine the safest and most dangerous zones, and even to
determine the perimeter that allows the population and agricultural distribution around the refinery to

evolve.

Keywords: Aromatic hydrocarbons, industrial pollution, Risk analysis, Aloha, Mads Mosar method ,
and safety.

Introducion

The introduction of many chemicals into the environment since the industrial revolution has been
associated with a dynamic increase in energy consumption; where this energy can be estimated
according to its source, such as nuclear energy, gas, oil ... etc. The last two sources of energy belong to
the same family, which is hydrocarbon. While these hydrocarbons are divided into three main families:
Aliphatic hydrocarbons, Naphthenic hydrocarbons, and Aromatic hydrocarbons[1]. In general,
aromatics are hydrocarbons which have properties associated with the benzene nucleus or ring, the
general formula of which is CnH2n-6; its presence in crude oil varies from 10 to 30% of the total
hydrocarbons [2]. The BTEX (benzene, toluene, ethylbenzene, and xylenes) are generally used in
perfumes, dyes and pharmaceutical industries. This family is considered very stable and unrestricted due
to its hydrophobic nature and low water solubility.
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BTEX are considered one of the most important volatile organic compounds (VOCs)[3], as its emission
represents an important class of pollutants as they are associated with many health effects [4]. Even at
low concentrations, it can cause many health effects, including nausea, irritation, asthma attacks,
fatigue, headaches, dizziness, agitation, ...[5], the indirect effect on health is the consumption of the
contaminated product (meat and vegetables) which destroys internal organs, such as the kidneys, liver
and lungs [6]. In addition, these materials are CMR (toxic, mutagenic and carcinogenic) in nature; In
particular, both benzene and ethylbenzene increase the risk of leukemia and hematopoietic cancers [7].

In addition, the BTEX release is an major accident wich have a serious impact on the environment in
terms of marine, terrestrial and air, where environmental pollution is leading to contamination and death
of flora and fauna directly [8] due to their poisoning or due to the hypothermia of birds and mammals by
destroying their buffer capacity; meanwhile, leading to an imbalance in the food chain [9].

Therefore, monitoring, measuring and controlling the levels of these pollutants has a significant impact
on the environment and human health. One effective way to monitor and control the level of pollutants
is to model the dispersal of pollutants in the atmosphere. For that many study used serval softwars and
methods [8].

This work aims to assess the risks due to the release of BTEX into the atmosphere. Where it seeks to
provide a combination of risk analysis using both the literature, MADS MOSAR method, and the
ALOHA software to model the phenomenon, and determine its effects on the study environment. The
benzene and toluene stored on sidi r’cine raffinery, Algers (Algeria) were considered as a case study.

Material and methods

A three-step methodology was adopted for the case study, illustrated in Figure 1. The first step was to
discuss the multi-level impact of the BTEX environmental release using a literature review.

While the second step was to estimate and analyze the scenarios resulting from such leaks, using the the
systemic approach Mads Mosar (tablel). This type of risk modeling, called "Source-Flow-Target
(SFT)", after dividing the system into sub-systems and defining the hazard domain that affects them and
the source and thus the hazard flo; From there, black boxes and expected scenarios can be formed [10]-
[12].

Tablel. Demenstration of MADS MOSAR

Types of Initiating events Initial events

systems Life Main
Sources of | Phases External (active Internal Linked to Linked to the | events

danger environment) container content

The last step was to determine hazard zones of two cases study : A tank filled once with benzene and
once with toluene, under the climatic conditions mentioned in table 2; The representation of the
modelling was showed in figure 1, the software that used to this step was aloha (Areal Location of
Hazardous Atmospheres)[13], [14]
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Table2. Parameters used in modeling

Location Algiers
36° 46’ 34" Nord, 3° 03’ 36" East
Temperature 20C
Humidity 43 %
Wend Velocity 3m/s
Wend Direction NwW
Product Benzene
Toluene
Tank Dimensions 60*15 m
. Dangers zones
Climatic E—

conditions —

A

product

Figure. 1: Schematic representation of the modelling and their environment [14]
BETX sources emission
There is a wide sources range of aromatic hydrocarbons dispersed in the air nowadays[15] where it has

been revealed that BTEX concentrations are much higher in urban areas compared to rural areas [16].
As for their sources in the atmosphere, they are multiple (figure2).

m smoking

 outdoor air m outdoor air
m personal/indoor

ETS

1 personal/indoor
ETS

m driving car driving car

Sources of benzene exposure: smoker Sources of benzene exposure: nonsmoker
Figure2. benzene sources[17]
Natural source

The main natural sources of BTEX emissions and their derivatives in the atmosphere are associated with
specific processes that occur in the environment such as forest fires, volcanic eruptions, or biomass
burning[18].

Outdoor source

The main sources of emissions of BTEX compounds into outdoor air are:

e Transportation in which a petroleum product is used;
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smelting industries;
Petroleum industries in all its forms and stages, such as refining and storage;

Paints and solvent industries.

Indoor air source

There is a wide range of BTEX sources in homes. We mention for example:

Building materials such as paints, paint Remover, and floor coverings;
Furniture and home appliances;

Heaters and gas stoves;

Cleaning materials;

Cosmetics such as nail polish remover;
Laser Printed Paper & Photocopier;
Smoking [19], [20].

Risk for the human

Solvents have more or less marked common characteristics depending on the substance and at the same

time toxicological properties specific to each product, so the BTEX effect on the human can be ranging

from the discomfort to death:

Table 3. Health Effects of Ambient Exposure to BTEX

Benzene | Toluene | Ethylbenzene | Xylene

Development Low birth weight v v 4 v

Preterm birth
Spina bifida

Immune function Atopy

Eczema

ANERNERERNERN
<\
<

Sensitization to pollen

Senstitzation to egg v
Whitesensitization to milk v v v
Eye symptoms v

Metabolic function Insulin resistance)

Reproductive function | Asthenospermic

Normospermic

Respiratory function | Asthma

Bronchitis
Cough
Wheeze

Pulmonary infections

AERNERNERNERNER N ER NN

neurological symptoms : such as headaches, dizziness, nausea, fatigue, agitation, and
confusion[21] ;
damage lung: As inhalation is the main route of administration for BTEX, the lungs are the

primary target for injury [22];
Acute toxicity: That related to poor working conditions, accidents, or misuse and abuse of
CMR;
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e Chronic toxicity : Which are represented in occupational diseases [23];

e Mutagenic: BTEX provoke a genetic damage by causing chromosomal aberrations;

e Carcinogenic: Aromatic hydrocarbons (particularly the benzene) are known Group 1 human
carcinogen per a World Health Organization working group [24].

The below table (Table 3) summarize the mutual diseases between the BTEX that was found in the
literature [21].

Risk for the environment
Aromatic hydrocarbons, like all petroleum solvents, are all volatile organic compounds (VOCs).

e Air: Their vaporization in the atmosphere contributes to the production of ozone in the
troposphere by photochemical reaction;

e Soil: they are strongly adsorbed to soil organic matter and make them less available for
degradation. CMRs are very resilient and can last a long time and pose a significant threat to
humanity and the environment;

e Water: If released into an aquatic environment, a small part will dissolve in water, the
remainder supernatant on the surface. Their biodegradability is poor and aromatic hydrocarbons
are toxic to aquatic organisms.

Other risks

o Risk of fire and explosion: These solvents are flammable and tend to accumulate electrostatic
charges, which is one of the significant technological risks associated with their use. At room
temperature, in the presence of an open flame, spark or significant heat source, they will ignite
instantly. Aromatic hydrocarbon vapors can form explosive mixtures with air.

e  Reactivity: Under normal conditions of use, these are stable products. They can, however, react
violently with strong oxidizing agents such as sulfochromic mixtures. They do not corrode

common metals but attack certain rubbers and plastics such as polyethylene, natural rubber, etc.
[23]

Mads mosar application:

The systemic decomposition proposed below is based mainly on a topological division, the studied
system is composed of the following subsystems (Figure3):

Ss1: storage tank
Ss 2: storage tank safety system
Ss 3: environment

Ss 4: operators

Principal subsystems

Ss3 Ss 4 operators
environment
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Figure3. The decomposition of the study case into subsystems

The Identification of dangers sources of each subsystem, by searching line by line which are the
initiating events that may be at the origin of these initial events and which are the main events that these
initial events will generate. Each subsystem will be modeled in the form of a black box with the

initiating events as input and the main events as output.

Table4. Danger processes establishment of subsystem 1 Storage Tank

Systems Initiating Events Initial Events Main Events
Types
]S)anger External Internal Related Related
ources (Active To The | To The Content
Environment) Container
Subsystem1 | Shock Corrosion Rupture Overpressure Product
Storage Tank | Corrosion Overpressure | Crack Product Leakage
Heat Flux Overheated Fire
Deformation Product Explosion
Unconfined Pollution
Flaming leak
Roof Corrosion Under Deformation | Product Product
Pressure Unconfined Leakage
Corrosion Air pollution
Wall Corrosion Degradation | Deformation | Deverssed Product
Fatigue Corrosion Crack Product Leakage
Aging Incontroled Fire
Explosion
pollution
Base Settlement Corrosion Deformation | Product Tank
Degradation Overheated Deformation
Table5. Danger processes establishment of subsystem 2 Storage tank safety system
Initiating events Initial events
Systems types .
Danger sources Extel:nal Related Related Main events
(active Internal to the
. . to the content
environment) container
Shock Product
Subsystem 2 . . leakage
Corrosion Corrosion Rupture .
Storage tank Overpressure Fire
Heat flux Overpressure Crack .
safety system . Explosion
Deformation X
deformation
Shock . Product Product
valves . Deformation
Corrosion uncontrolled leakage
o Degradation Spilled Product
. . Vibrations . leakage
Retention bin Aging Product
shock . Pool fire
Fatigue uncontrolled .
pollution
Detection Climatic Electrical . Product Fire
o . Deformation .
system conditions failure overheated explosion
. Corrosion . Product Fire
Cooling system Wear Lack of water | Deformation overheated explosion
Extinction Wear Lack of water Deformation lack of foam Flre.
system Lack of foam explosion
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Fire
Electrical Poor insulation Bad spark Explosion
installations grounding p Static
electricity
Table6. Danger processes establishment of subsystem 3 Environment
Initiating events Initial events
Systems types Mai
Danger External Related Related am
(acti Internal to th clate events
sources active nterna 0 the to the content
environment) container
Product
leakage
Sub'system 3 Deformation Overpressure Fire
Environment Overheat .
Explosion
pollution
Domino
. . effect
wind Deformation Instable product Air
pollution
temperature Over Deformation Auto inflammation Fire
heat temperature
Shock Product
Nearby roads _ Deformation Instable product leakage
vibrations Fire
Corrosion
Nearby Wear Deformation Instable product E;lil Ce;[
installations Shock p Fireg
Vibrations
Table7. Danger processes establishment of subsystem 4 Human factor
Systems Initiating events Initial events
DtZII:le External Related Related Main events
sourgces (active Internal to the to the
environment) container content
Subsystem 4 Noise Str.ess . Instable Injuries irradiation
Human o Fatigue Deformation . L
factor vibrations negligence product electrocution poisoning
| +—— Tark!
Shock “ Shock
Corrosion - Corrosion_ Produ
Heat Flux —HeatFlux — 4 Fe
Deformation Deformation o
gy Explos
Settlement o Settlement N
Degradation Degradation 4 Polld
Fatigue Fatigue N Airpol
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Figure4. Black box of Subsystem1 Storage Tank and proposal scenarios

Shock Shock — 1 Deformé
Vibration Vibration

Deformation Deformation / +— Product
Setlement Seffement /

Degradation Degradafion ~ Fire
Fatique Fatigue

Aging Aging Explosic
Wear 2 Wear ——

Corrosion Corrosion — Pool fire
Overpressure Overpressure l s Staticel

Figure5. Black box of Subsystem 2 Storage tank safety system and proposal scenarios

i Pr
Shock Shock K
vibration vibration
S Ex
Wear Wear
Corrosion 553 Corrosion Po
Over heat Overheat — | Al

Figure6. Black box of Subsystem 3 Environment and proposal scenarios

From these results, we find that this method allows for a macroscopic study of the system, which
includes various stages: selection of 4 subsystems, identification of sources of danger, identification of
different scenarios of undesirable events. Major scenarios expose operators to risk of injury,
electrocution, poisoning, pollution, fire, and explosion.

Accident modeling by ALOHA

[ »] Toxic Threat Zone L
\
kilometers
Hour: Q
154 houn 1.5
LEGL-2 | 0.5
000 ppm
MEC Chen| 0
Geie
Temperat| 0.5
ration: i —
pag [
PUT OF O
NW at 3 1.5
ntry i 0 1 2
| 1 -
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Figure7. Benzene release

Where:
Red :211 meters --- (4000 ppm = AEGL-3 [60 min])
Orange: 649 meters --- (800 ppm = AEGL-2 [60 min])
Yellow: 3.5 kilometers --- (52 ppm = AEGL-1 [60 min])

USNG: 315 EA 109

[ 8] Toxic Threat Zone
kilometers
r Hour: 0
1154 hour 0.75
.
— el
- [
REGL-2 (| 0.25
1000 ppm
9.8° C 0
Temperat|
tration: 0.25 —
[ T

NPUT OF [ e
m NW at 3
untry 0.75

(i 0 {8 i 1

Ll N Cursor: 36.663883°N, 3.143284°E () USNG: 315 EA 12805 5759 () Il
Figure8. Toluene release
Where:

Red :LOC was never exceeded --- (3700 ppm = AEGL-3 [60 min])

Orange: 370 meters --- (560 ppm = AEGL-2 [60 min])

Yellow: 1.6 kilometers --- (67 ppm = AEGL-1 [60 min])
It was found that benzene pollution exceeds toluene pollution in equal quantity. Where we observed the
toxicity effect is fatal for the refinery workers in the event of a benzene leak; It was also noted that the
effect of the leakage of these materials goes beyond the industrial area to reach the residents of the
Eucalyptus city and the neighboring agricultural lands, Which will directly and indirectly affect the
human health.

Conclusion

Our work aims to analyze risks associated with BTEX that threaten hydrocarbon storage areas, the
environment, and humans. Where we found that the emissions of these materials have several sources so
that the industry is not the only one responsible.

When an accident scenario analysis was carried out using the MODS MOSAR method, we described in
detail each of the possible scenarios causing a possible accident.

At the end of this study, we evaluated the hazards of the dispersal phenomenon for two products:
benzene and toluene, as toxic risk areas were observed for hydrocarbon discharges affecting areas
adjacent to the reservoirs. It was also noted that the prevalence and danger of benzene was greater than
that of toluene, through the ALOHA modeling program.

This research is considered as a complementary study to previous studies in this field, the methodology
used can be used to study other phenomena.
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KPAEBOM 3AJIAYE 111 OIEPATOPHO — JIA®®EPEHIIUAJILHBIX YPABHEHUI
BTOPOI'O ITIOPAJIKA

T'amupoB Dasmag I'amug

Joxtop ®unocodun no Maremartuke, noreHt, AsepOaitmkanckuii ['ocynapctBennsiii [legarornueckuii
YHuBepcure

AHHATAIIASA

B pabore HaWAEHBI yCIOBHS pa3pelIMMOCTH B aOCTPaKTHBIX TPOCTPAHCTBAX TIIAJKUX BEKTOP-
GyHKHH 171 HEKOTOPBIX HAYalbHO — KPaeBbIX 3aJad JUIsl YPaBHEHHS BTOPOTO TOpPSJIKa C
OTMepaTOpHBIMU KO3((PUUCHTAMH.

Bce 9TH  yciioBHS BBIpaXKCHBI CBOMCTBaMH KO3(G(UUEHTOB omnepaTopHO- nuddHepeHnaaIbHOro
ypaBHEHHUSI.

KiroueBsle cioBa: mi6epToBo MpocTpaHCTBO ,0pepaTopHO-AuddhepeHnnIBHBIX ypaBHEHUH, ITTaIKNX
pelIeHU.

BOUNDARY VALUE PROBLEM FOR SECOND ORDER OPERATOR-DIFFERENTIAL
EQUATIONS

ABSTARCT

In the paper the solvability conditions in abstract space of smooth vector-functions for some initial-
boundary value problems for a second order equation with operator coefficients are found.All these
condtions are expressed by the features of coefficients of an operator-differential equation.

1.BBEJJEHUE

HyCTI: H - cenapa6enbﬂoe FI/IJ'IL6epTOBO OpOCTPAHCTBA, A -  IIOJOXHUTCIBHO OHpC,I[eJ'IéHHI:IfI

camoconpsokenneii  omeparop B H, a H, (}/ > 0) IKajga THILOEPTOBBIX  NPOCTPAHCTB
noposkIeHHblil onepatopom A T.e
H, :D(Ay), (x,y)y = (Ayx, Ayy), x,yeH,
Mycts L, (R o H ) ecTb  THIEOEPTOBO  TIPOCTPAHCTBO ~ BEKTOp — GyHKmmin [ (t )

co 3HaueHmaMu B H , s xotopeix

1/2

ompeIeIEHHBIX TOYTH BCIOAY B R 4o

|/ HLZ(R+;H) = { @) ar

Cnenys MoHorpaduio [1] ompemenum CISAYIOIIME MPOCTPAHCTBO IIPH  HATYpalbHBIX

m>1:
W (R, H)=u():u" () e L(R.:H), A" u(t)e L, (R, H)}
¢ HOpMOH
(I, (m)|I? m, | 1/2
HMHW{"(&;H) —(Hu Ly(Ry;H) +HA “ L2(R+;H)) '
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IIpu m =3 ByaeM BBIBOAT IOANPOCTPAHCTBA B W23 (R +;[‘[ )

W3 (R H)=fu/u e W2 (R, - H).u(0)=u'(0)=0}
AHaJOTHYHO  ONpenensioTes  mpoctpanctBa Ly (R H ) u W, (R;H ) npu
R= (— o0; oo).
ycTs L(X ,Y ) IPOCTPAHCTBO JIMHEHHBIX OrPAaHWYEHHBIX aeHcTByrommx w3 X B Y .

Paccmorpum B H  cnemyromyio kpaeByro 3agauy
+(pa+ Al)%+(A2 v 4, )ult)= £(6). teR, )

u(0)=u'(0)=0 @)

rae f (t), u(t)e H npu t€R , TIOYTH BCIOJY, @ OIIEPATOPHBIE KOI(POHIMEHTHI YIOBJIETBOPSIOT

d*u
dt®

CIIEAYIOIM YCIIOBUSAM:
1 p>0,

2) A - HONOXMTENBHO ONpEIEIEHHBIH COMOCONPKEHHBIA ONepaTop;

3) Oneparopn 4, € L(H,,H)1 L(H,,H,), A,eL(H, H)1 L(H; H,).

Onpenenenne 1. Ecnu pu f (t ) € Wzl (R o H ) CYILIECTBYET BEKTOP-(YHKIIUS
u(t )e W23 (R o H ) KOTOpasi yJOBIeTBOpsieT ypaBHennto (1) Toxnectsenxo B R :(O,oo)’ TO
u(t ) OyzeMm Ha3bIBaTh INIQJAKUM pelleHue ypaBHeHus (1) w3 W23 (R + JH )

Onpenesnenne 2. Ectn npu  mobom | (t )e Wzl (R o H ) CYILECTBYET IJaJKO€ pELICHHE
u(t ) ypaBHeHue (1) u3 W23 (R o H ) KOTOpasl YIOBIETBOPSIET OLEHKY

il < onsi 1]

To 3agaua (1), (2) Ha3pIBaeTCsI PETrYISIPHO Pa3peIIMMON B MPOCTPAHCTBE W23 (R + JH ) .

W3 (RysH) Wy (RH)?

B nanHOM paboTe Mbl HalgeMm yciioBue Ha kodddumueHntsl ypaBHeHus (1), KoTopsie
3 .
00eCIeUnBalOT PETYISPHO Pa3peIluMOCTh 3aJla4d B IMPOCTPAHCTBE VV2 R +,[—I . OtMerum, 9TO

IJId DJUIMINITUYCCKUX YPaBHCHUA TaKuC 3aJa4yu HCCICIOBAHbI B pa60Tax [2,3,4]

2. OCHOBHOM PE3VJIBTAT

O06o3HaunUM yepes

0
Pyu = Py(d/dt)u = u" + pAu’ + A%u,u € W3 (R,; H)

0
P(d/dt)= 4, % + Ayu, ueW;(R,;H)
0
Pu=Fu+ Ru ueVI/Z3(R+,'H).

Jlerko BUACT 4YTO NPU BBIIIOJHCHUA YCIIOBUA 1) ITy40K

P(A)=2" + pAA+ A*
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HUMEET BUJ Po(ﬂ.) = (ﬂ. — aJIA)(/l — a)ZA) , Toe Re w; < 0, Re w, < 0.

[TosTomy ypaBHCHUS (D) OTHOCHTCS K napabonmaeckoMy THITY. TIpu
fel, (R+;H), ue W23 (R+;H) 3TO 3a/1a4a U3y4eHa B paboTe [5]

CriepBa pacCMOTPHM CIIEIYIONIYIO YPaBHEHHIO.

0
Pu=f,uecW,(R,;H), feW,(R;H)
HNmeer mecto cienyromasi.

Teopema 1. Ilycte BemomHSIOTCS yenmoBuss 1) m 2). Torma omepatop PO n3oMophHO
0TOOPOXKAET TPOCTPAHCTBO W23 (R o H ) na L, (R o H )
JlokasateabcrBo. [TokaxeM, 4T0 spo omeparopa [, cosmomaer ¢ L 2 (R " ;H )
Tak kak oOmee perieHHe  ypaBHEHUS Po(d / dt )u(t )= 0 w3 mpocrpancTBO
W23 (R . H ) UMEET BHI:
uy(t)=e™p, + e
npu W, * W, Win
(1) = e, +1t de”™' "o,
npu Wy = W,, rae @y, P; € H 5/p @ (U 1 Wy eCTb KOPHH MHOIOWICHA
P(A)=2*+ pA+1.
B mepBoMm ciydae (cul z wz) U3 KpaeBblX ycnosud (2) cmemyer, 4ro @, + @ = 0 =u
0 Apy + 0, Ap; =0 wm @ =-@, n (wl - wz) Ap,=0. Orciopa cnepyer, uro
A(DO =0, re. Dy = 0. Cnenoarensuo O = 0, Te ) (t)= 0. Bo Bropom ciyuae (a)1 = a)z)
u3 ycnopus (2) chemyer dro (D) = O =n Q= 0, rte Ug (t )= 0. Takum oGpasom
Ker By = {O}

0
3
Tenepp mokaxkem, 4To 00pa3 ormeparopa PO COBIIAJACT ¢ U € W2 (R + H ) Tak kak

fe VVZ1 (R H ) TO €ro MOXHO TPOJODKHT B OTPHIATEILHOM OCh TaKHMM 00pa3oM [1] 4TOOBI
npejokenne  f; (t ) € VVZ1 (R H ) u

Hfi HWZ1 (RJr ;H) < COI’ZSZ‘HfHLZ (RJr ;H)'
Torma w3 ypaBHEHHS PO (d /dt )u (t ) = fl (t ), nmociie TpeoOpo3oBanne Dypbe momydaeM, UTO
BEKTOp — PyHKIUS

00

ul(r)=ﬁ (EE+epa+ £2)' 7€), 1R

YIOBJICTBOPSICT YPABHEHUIO P() (d/dt) = f(t) B R+ . Ilokaxem, uto U, (t) € W23 (R;H). us
Teopembl  [lmaHmmapens  ciaemyeT, 4To  JOCTOTOYHO  JI0Kas3aTh A3121 (gt ) el, (R,'H ) u

§3A121 (é) € W23 (R,'H). O4eBUIHO, YTO
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HA%;I (SZX‘LZ (R;H) - ‘

A(EE+EpA+ 4?) H |7

IA

AEEvepara’) je)

Ly(R,3H)

<
Ly(R;H)

<sup
Eed

< constsup
ted

A(EE+Epa+ A7) ‘H-||f

L(r.in) 3
C npyroit croponbl npu mobom & € R

A2(§2E+§pA+A2)_ H— sup ‘,u +§p,u+,u2)"l‘s

/IEO' A

SSUP(SZZ//JZ-FPQZ//JH) Ssup‘r +pz’+l‘§ﬂ0’”2,
#2Ho >0
rae
2
%5 p_gl,
ﬂ—l/zz p(4—p) 2
’ 2
1, p—Zl
2

U3 (3) cuemyer, uTO A3u1 (f ) el, (R S H ) AHAJIOTHYHO  JOKA3BIBAETCS  UTO

éf u (g‘t ) (R s H ) Teneps 0603HaunM yepes & (t)=u1(l‘)/ [0,00) > T.ed (t ) €CTb CYyXeHUe

BEKTOP yHKIIN u, (l‘ ) Ha [0,00). Torna & (t ) € W; (R H ) u
& (0)6 Hs,,, fl'(())e H;,,. Teneps 6ynam uckath pelnenue ypasnenue Py = f B Buze

”(t)zfl(t)"‘ewlm% +ew2tA¢1 s @y, EHs)y mpu @) # 0.
Orcroia MCTIONB3ysl KpaeBble yCIOBHs (2) moiydaem:
o+ =& (O) u WA + 0,4, :_51,(0)
, 1 g
Tac xax §(0)eHs, n &(0)eHy,, 10 g=———A"&(0)eH, u

o — W,

0
¢, =—@, € Hs,,. Crenosarensho u(t )E W; (R H ), T.e o0pa3 omeparopa I}, cosmopaer ¢

MIPOCTPAaHCTBOM L2 (R . H ) C gpyroil CTOpOHBI IpH U € W23 (R n H )
2

+ iPou

P
el a

= HA PO”HEUQ H)
LZ(R+§H)

W, (Ry:H

2
+|u" + pAu" + A%y

—“Au"+pA2u + Au H L (R, iH)

Ly (R+ H )
I/ICHOJ'H:BYSI TCOPEMY O MPOMCIKYTOUYHBLIX MPOU3BOAHBIX MOJIYy4YacM, 4YTO

P uH < conStHuH
H 0%l (R, ;) W5 (R :H)

Hakonen, npumensisi Teopemy banHaxa o0 oOpaTHOM omnepaTope Mbl TOJNy4aeM YTBEPKIACHHUIO
TEOPEMBI.

PaCCMOTpI/IM B IMPOCTPAHCTBEC H6 CICOYIOIIHUEC OICPATOPHLIC ITYYKH HICCTOrO MOpsSaKa

Ry(4: 8 4) = () E+(p> —2)(iAY 4> + 4* = pa* (RE + 4°) ()
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R(Ay:4)=(2) E+(p* —2)(iAY 4> + 4* = y(iAY 4| RE+ A7) (5)
TJle P - BelleCTBEHHbIE uMcha, [ U ) U3 BElIECTBEHHBIE MapaMeTphl.
Nmeer mecto cremyromasi.
Teopema 2. Ilycte p >0 . Torma mpu ﬂ € [0, ﬂo), a mpu y € [0, }/0) OIIEPaTOpHbIE

myaku (4) u (5) He WMeeT CHeKTpa Ha MHHUMOW OCH, TIe

1, % >0
_ — 2
By = cl-r) 5, Yo =P (©6)
4 2
HpI/ILICM OHU HpeHCTaBﬂHIOTCH B BHJC
Ry(A; B A)= Fy(A; B; A)Fy (= A; B; A), )
R (A A)=F(Ay; A)Fy (- A;7;4) (8)

rue

Fy(2; B54)= H(ﬂE ;0(8)4 ):/13E+Cz,o(ﬂ)/12A+cl,o(ﬂ)/M2 +co0(B)4° ©

1

j=
3
F(Zy:4)= H(/?‘E - a)j,l(ﬂ)A) =E+a,(7)F A+ ay,(r)2 A4 +ag,(r)4” 0)

j=1
3nech a)j,o(ﬂ):a)j,o(a):—l, Rea)j,o(ﬂ)<0, a)j,l(;/)<0, npu ﬂe[O,ﬂo) "
<o, 7,)
a yuciia

Cro =142\l B4 p =1, ey =2fI-B+p 1+ 1 =
co,o(ﬁ):'\ll - B,
a2,1(7)=1+\/p2—7/, a;;p =+ 2_7+1’ al,o(7):1 (12)

Joka3zaTrenbcTBO. YTBEPKACHHUIO JOKAXKEM IS ITyyKa Rl (ﬂ.;]/;A), Tak Kak OHO

(11)

JOKa3bIBaCTCSA LIS RO (ﬂ,; ,B;A) AHAJIOTUYHO.
IMycTs ,LtEG(A) (y>y0 >0) Torna mpu A =ié,E€R
R(i&yu)=(& + )t +(p? —22w + p* — )=
2 2
:(§2+ﬂ2{1_7§4+(p2 _‘f ,U2 . 4j(§4+(p2_2)§2ﬂ2+ﬂ4 ):

2)82 1% +

_ (g2 2 4£ (pz_z)ggz lj(l_ fz/ﬂz j
(£ (u4+ PR y(f/ﬂ)4+(1?2—2)(§/ﬂ)2+1 -

\

2(932+ﬂ2)ﬂ4(74+(p2—2)12+1)( —ysup—; ( 21_22)12+1j

>0 T -+

Tax xak, 7° Jr(p2 —2)2’2 +1>0, 10
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R(i&yip)= (e + ﬂz)ﬂ4(1 —7#] >0

Takum oOpazoMm npu }/E[O,]/O)(]/O = p_z) HOJTMHOM Rl(ﬂ,;]/; ,u) HE WMEET KOpHEW Ha

MHUMOM OCH. Torzxa €r0 KOpHHU CUMMCTPHUYHBI OTHOCHUTCIBHO BCIICCTBCHHOM OCH M HAadalo

koopauHat. I[ToaTomy
R(A7;0)=F (A 730)- F (= 273 ) (13)

171(/1;7/;/”): (/1 + ,U) ' (’1 — ) (7)#)(’1 — W, (7/):“)> (14)

rue

rie
Rew,(7)<0, Rew,(r)<0

Hanee monoras

F(Lysp)=2 +ay, ()P u+ay,(y ) Au+ay,(y) i’

CpaBHuBas KO3 PHUIMECHTBI B paBEHCTBE (13) MBI Haiiem KO3 PHUIHECHTBI
a21(7/), a1,1(7/)a N (7)

Hanee, nisi 3aBeplieHHE TeOpeMbl paBeHCTBY (13) MpUMEHUM CHEKTPAIBHYIO DPa3IOKECHUIO

omeparopa A . Teopema noka3aHa.

Jlemma 1. Tlycte U € W23 (R+;H). Torna
_|ld u ’
| ar?

+
Ly(R,3H)

”P u||W2 (R:H) + (p2 -

dt?

Ly(R,3H)

3 |12

+ HA

Y
Ly (R,3H)

2 —1)HAﬂ 2

Ly (R 3H)

rne @ = Al/zu"(O).

JoxazareabcTBo. OYEBUIHO, UTO

d’u d’u du ’
”Pou”jVZI(R ) dr TP dr +A2;

2

d2
dr’

du
+ pA* —
P

A + A’u =

+

Ly(R,:H)
vl
dt

Ly(R,:H)

2 2

d*u
dt?

d*u
dt’

2

A

L,(R,:H) Ly (R, :H) Ly(R,:H)

+2pRe(d ?,Ad 2‘} +Re (d LA d”} +
dt dt Ly(R,:H) dt dt Ly(R,:H)

2 2
+2pRe(Ad 4> d”j N A
Ly(R,:H)

dt*’ dt dt?

Ly(R,:H)

o 2 du]f

3 2
+ HA u
LZ(R+;H)

L, (R+;H)

2
+2Re(Ad ?,A%{j +2Re(A2@,A3uj (15)
dt Ly(RH) dt Ly(R,:H)
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2 ) .
(d u Ad 2} :_(Al/zu”(o), Al/zu'(O))—[AM d_l},t)
Ly(Ry;H) Ly (Ry )

e’ dt dt*’ dt
T.C
d’u d’u w2
ore ¥ A O o 10
AHAJIOTUYHO HMEEM
3
(d—’;‘,AzﬂJ =(4"2u"(0), 4*"2(0))- Aﬂ (17
dt d LZ(R+;H) dt (R+;H)
u
2
(Ad_Z,AZQJ =—<A3/2u'(0),/13/2u'(0)) [Az du Ad uj
T.C
2Re AM A* == du =0 (18)
" dt ),
0
Ilpu u € W23 (R +;H ) aHaJIOTUYHO JOKAa3BbIBalOTCsS PaBEHCTBAO.
Re[ AM Au J Azd—z (19)
dt” ™l (k.ot)
2Re( A%y j 0 (20)
dar’
YuutsiBas paBeHCTBO (16)-(20) B (15) TTOJTy9aeM:
d’u du
L e IR T S T
Ly(R:H)
2
+laul - el

JlemMMa sokasaHa.
0
3
Jlemma 2. Ilpu U € WZ (R +;H ) MMEET MECTO PaBEHCTBO

2
e2y)
W3 (Ry:H)
0

3
Jlokasareancrio. [lpn u € W; (R o H ) UMEET MECTO CIIEYIONINE PaBEHCTBO:

2
|5 1 dles s AVl oy + (@ ()= P) =Pty oo [H =
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HF1 (d/dt; 7;A)uH22 ===

Ly(Ry;H)

e
dr?

d’u ’
“lar

+ ag,l (7)1

Ly (R, :H) Ly (R, 1) (

3 2 3
+ 2Rea2,1(y) M,AMJ +2Reaq (y)[d—?,/lz @J +
Lo (R, 3#) d Ly (R, 3H)

Ly(Ry3H)

dr’ " dt? dt

d’ d? d
+2Reay, (7) dT?a/P”J + 2“2,1(7)“1,1(7)(‘4?;["42 %J +
Ly(Ry;H)

Ly(Ry3H )
31/[

d’ d
+ 2a2,1 (7)610,1(7{‘4_;!914 J + 2611’1(]/)' aO,l (7(142 du A3 ] .
) wem) t i)
YuuteiBas 4TO u(O)zu'(O) u pasenctBo (16)-(20) mmeem:

Ll
dt?

d’u ?
ar

2

+a21(7) +

HF1 (d/dt;y; A)u”i2

(Ry:H) —

Ly (R;H) Ly(Ry3H)

Azdu 2

A IR )
dt 0,1

—dy (7”%”2 -

+aj, (7){

L (R H) L)

L

Azf"ﬁ2
dt’

dt

—2a,, (7’)“0,1(7)

Lr(Ry3H)

+ (a2,1 (7) —2a,, (7))

—2ay, (7’)

Ly(Ry:H )
2

d’u ?
“lar

Lr(Ry3H)

+ <a121 (7)_ 2“21(7)“1,0 (7)1
Ly(Ry;H)

YuuthiBas 4T0 @, (7/) =l+p’ -y a, (}/) =\p’-y+La, (}/) =1 nomy4aem:

Ly (Ry3H)
du
dt

4 el »

2 2
2 d’u 2 d’u
LRI IR T
Ly(R,:H) Ly(R,:H)
du 2 d’u ’ , du ?
—1 + 012,1(7/)”@”1/2 -7l |4 pE +(14 7 Tak Kak
Ly (R ;H) 4 Ly(R,;H) 4 Ly (R, ;H)
dzu e du H
_2 d , TO Y4YUTBIBAsA JICMMY B IOCJICIHOM
dt LZ(RJr;H) ! Ly(Ry:H Wz (Ry;H
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R PROGRAMMING LANGUAGE AS THE MAIN TEACHING TOOL OF TEACHING
STATISTICS TO FUTURE IT SPECIALISTS AND COMPUTER SCIENCE TEACHERS

Maria Khomyak

Lesya Ukrainka Volyn national university, Faculty of information technologies and mathematics,
Department of General mathematics and methods of teaching computer science,
Lutsk, Ukraine

ABSTRACT

The paper analyzes methods of teaching statistics and the software tools for statistical analysis of data
by future IT specialists and computer science teachers. Universal statistical packages are analyzed and
proposed to use R programming language as the main method of teaching statistics. It is suggested to
use software packages MS Excel and Statistica as auxiliary teaching tools.

Keywords: programming language, IT-specialists, statistics.

The main tasks of teaching statistics are the following: to teach students methods of constructing
statistical and probabilistic mathematical models, methods of their research and solving problems, in
particular with the use of computer mathematics systems; to develop students' ability to analyze
different ways of solving problems, to compare the obtained results, to formulate formal and meaningful
conclusions; to form skills of statistical analysis of data including with use of various types of modern
software.

Future IT-specialists have to know the theoretical foundations as well as be able to apply tools to
automate statistical analysis. Such tools include specialized statistical software packages and
programming languages. There are many common programs for statistical and graphical data
processing. Specialized packages (BioStat, Datastream, Datascope, etc.) allow analysis using a limited
number of specialized statistical methods or are used in a specialized subject area. Professional
statistical packages (SAS, BMDP) allow working with extremely large amounts of data and use highly
specialized methods of analysis, but they should not be used in the educational process.

Universal statistical packages (Statistica, SPSS, Statgraphics, STATA, Stadia, SYSTAT, MS
Excel) are not focused on a specific subject area and can be used to analyze data from different
industries. The vast majority of existing universal packages have many common functionalities and are
similar in the composition of the built-in statistical procedures. We analyzed such as Microsoft Excel,
SPSS, GRANI, Statistica. The criteria of the analysis were: prevalence and accessibility, the level of
use in practice, ease of use, the capabilities of the software in the formation of a high level of knowledge
and competencies. After conducting their practical testing, we selected those that, in our opinion, best
meet the above criteria. These are MS Excel and Statistica.

However, from the practice of using the MS Excel software, it can be concluded that this tool is
suitable for solving educational problems in which the data are pre-grouped and presented in a form
convenient for analysis. However, for large samples its use becomes problematic (or impossible). Some
difficulties also arise when visualizing data. That is why we have concluded and propose to use the R
language and programming environment.
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Program code 1. An example of a session in R

e pa

Hirir ey Bl Divars & Barwesr Bavenn Metang

Picture 1. Graphics capabilities of R

R is a programming language and environment for statistical computation and graphical analysis,
similar to language S, originally developed by Bell Labs. It is an open source data analysis program
supported by a large and active research community around the world.

R has many features that allow to recommend this program. This programming language is
modern, popular and effective in solving problems of statistics. Involving it in the study of statistics will
allow students to gain theoretical knowledge and practical skills in using modern mathematical
methods, open source libraries and theories of machine learning in solving specific problems that arise
in professional and everyday activities.

The study revealed that the teaching of statistics should be based on real data obtained from
statistical research, which is more relevant for students compared to synthetic examples. Therefore, the
development of practical and laboratory work for future IT spacialists should include tasks that will
contain real data.

The main method of teaching statistics is the method of practical training based on programming.
Therefore, we propose to use the R language and programming environment as the main teaching tool.
MS Excel and Statistica software packages should be used as auxiliary teaching tools.
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PLANNING A FAST MOVEMENTS FOR TWO-LINK PLANAR ROBOT ARM USING
SEQUENTIAL QUADRATIC PROGRAMMING

Bendali Nadir
Faculty of Science and Technology, University of Khemis Miliana, Road of Theniet El Had, Khemis
Miliana, 44225, Algeria

ABSTRACT

We propose in this work a method, to solve a problem of trajectory planning for two-link planar robot
arm which execute repetitive operations. The objective function represents the execution time, will be
minimized by using a powerful optimization technique namely sequential quadratic programming
(SQP), while not exceeding a maximum pre-defined torque (dynamic constraints). The trajectories that
connect initial, two intermediates, and final point in joint-space are constructed using cubic spline
functions. The dynamical model of the robot is derived using Euler-Lagrange's equations and the inertia
terms of the actuators are not neglected. The results obtained are compared with others from the
scientific literature to test the performance and effectiveness of our method.

Keywords: Trajectory generation, Execution time, two-link Planar robot, SQP.
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SODYUM KATKI ORANININ FONKSiYONU OLARAK ZNS iNCE FILMLERININ YAPISAL
VE OPTIiKSEL OZELLIiKLERI

Dog. Dr. Abdullah GOKTAS
Harran Universitesi

OZET

Bu calismada, Na katkili ZnS ince filmleri ¢6zelti tabanli sol-jel daldirma yontemiyle cam altliklar
iistline hazirlandi. Hazirlanan ince filmlerin yapisal ve optiksel 6zelliklerine Na katki oranin etkisini
incelemek igin x-151n1 kirmim diffiraksiyonu (XRD), taramali elektron mikroskobu (SEM), enerji
dagitict x-1s1m  (EDX), x-151mm1  fotoelektron spektroskopisi (XPS) ve ultra-viyole gOriinir
spektrofotometresi (UV-Vis) kullanildi. Yapisal ve yiizeysel Ol¢lim sonuglari, filmlerin polikristal
dogaya ve (111) yansima diizlemi yoniinde baskin kiibik kristal yapiya sahip oldugunu gosterdi.
Bununla beraber film kristallenme derecesinin Na katki oranina gore degistigi gozlemlendi. Film
yiizeylerinin homojen ve yogun oldugu ve tanelerin yoneliminin ve biiyilikligiiniin Na katki diizeyine

gore degistigi anlasildi. Buna ek olarak filmlerin Zn, S, Na igerdigi de teyit edildi.

Optik 6l¢iim sonuglari, optiksel gegirgenligin, Na katki oraniyla birlikte, katkisiz ZnS’e gore once arttigi
sonra tekrar azaldigimi gosterdi. Benzer sekilde, sogurma spektrumlarininda Na katki oranina sikica
bagli oldugu ve siddetinin, katkisiz ZnS’e goére Na katki oraniyla Once arttigi sonra azaldigi
gbzlemlendi. Na katki oraniyla birlikte sogrulma band kenarinin, katkisiz ZnS’e gore 6nce diisiik dalga
boylarima daha sonra yiiksek dalga boylarina kaydigi da gozlemlendi. Bu kayma optik band gap
enerjisinin dnce arttigini ve sonra tekrar azaldigini yansitmaktadir.

Anahtar Kelimeler: Sol-jel, ZnS, Na Katkil1 ZnS, ince Film, Gegirgenlik, Yasak bant aralig1.

STRUCTURAL AND OPTICAL PROPERTIES OF ZNS THIN FILMS AS A FUNCTION OF
NA SUBSTITUTION RATIO

ABSTRACT

In this study, Na doped ZnS thin films were prepared on glass substrates by solution-based sol-gel
dipping method. X-ray diffraction diffraction (XRD), scanning electron microscopy (SEM), energy
dispersive x-ray (EDX), x-ray photoelectron spectroscopy (XPS) and Uv-Vis spectroscopy were used to
examine the effect of Na contribution on the structural and optical properties of the prepared thin films.
The structural and surface measurement results showed that the films have a polycrystalline nature and a
dominant cubic crystal structure in the (111) reflection plane direction. However, it was observed that
the film crystallization degree changed according to the Na doping ratio. It was understood that the film
surfaces were homogeneous and dense, and the orientation and size of the grains changed according to
the Na contribution level. In addition, it was confirmed that the films contained Zn, S, Na.

Optical measurement results showed that the optical transmittance first increased and then decreased
again compared to undoped ZnS with the variation of Na doping ratio. Similarly, it was observed that
the absorption spectra were tightly dependent on the Na doping ratio, and the intensity first increased
and then decreased with the Na doping ratio compared to undoped ZnS. It was also observed that with
the Na doping ratio, the absorption band edge shifted first to the lower wavelengths and then to the
higher wavelengths compared to the undoped ZnS. This shift reflects that the optical band gap energy
first increases and then decreases again.

Keywords: Sol-gel, ZnS, Na Doped ZnO, Thin films, Transmittance, Band gap.
1. GIRIS
Yarn iletken ve elektronik devre elemanlar1 teknolojisinde boyutsal olarak kiigiilmeler ve gelismis

fonksiyonlara sahip nanoparcagik ve ince filmlere ihtiya¢ giderek artmaktadir. ZnS diger temel
yariiletkenler igerisinde bu temel ihtiyaclar1 karsilayanbilen 6nemli yariletkenlerden birisidir. Onlarin
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nanoparcacik ve ince film formunda {iiretilebilinmeleri s6z konusu alanda daha da 6nemli duruma
getirmektedir. Istenilen amaca yonelik olarak kullanilan katki elementlerinin tiirii ve katki orani, ZnS
temel yariletkenin yapisal, optik, elektriksel ve manyetik davraniglarii pozitif yonde gelistirebilir. Bu
gelisim, ZnS yariletken bilesiginin genis yasak enerji bant araligma (3.7 eV) ve yiiksek eksiton
baglanma enerjisinden kaynaklanmaktadir [1-2]. Ek olarak, ZnS 6nemli bir liiminesans yariiletkeni
olup, spin-LED, hareketli gostergelerde, sensor, fotokatalizor ve giines hiicresi yapiminda etkin bir rol
oynayabilir.

Na katkili1 ZnS ince film nanoyapilarin yapisal ve optiksel Ozellikleri ile ilgili literatiirde ¢ok nadir
caligmalar yer almaktadir. Sol-jel metodu ile nanoyapili ince film veya nanopartikiil tiretmek bayag:
artmustir. Diger geleneksel metotlarla karsilastirildiginda: ucuz, kontrolii kolay, genis ve farkli yiizey
morfolojilerine kolaylikla kaplanabilir olmasi onu farkli kilmaktadir. Ayrica, bu yontemde kaplamalar
daldirma, dondiirme, piiskiirtme ve boyama metotlartyla da kolaylikla hazirlanabilir. Dahasi, bu siiregte
hazirlanan ¢6zeltinin pH’1, viskozitesi, baslangic kimyasallarinin tiirii ve ortamin basinci/nemi v.b.
faktorler filmlerin yapisal, morfolojik, elektriksel, optik ve manyetik 6zellliklerini ciddi anlamda, ¢ok
diisiik katki oranlarida bile, ¢ok biiyiik degisimler yaratabilir [4-6].

Bu caligmada, % 0-3 Na katki oranlarinin ZnS nanoyapili ince filmlerin yapisal, yiizeysel ve optic
Ozelliklerine etkisi incelenmistir.

2. DENEYSEL YONTEM

Sodyum katki oranm1 % 0-3 olan ZnS nanoyapili ince filmleri sol-jel kaplama metodu ile cam altliklar
izerinde tretildi. Zn asetat, Na nitrat ve tiyoiire onciil kimyasalar1 2-mtehoxyetanolde uygun molar
oranda ¢Oziindiirildii. Cozeltiler manyetik karistirict ile 30 dakika karistirlarak hazirlandi.
Cozeltilerdeki Zn/S molar orani1 1/3’ayarlandi. Etanolamin kullanilarak ¢ozeltilerin pH’lar1 10 olarak
ayarlandi. Nihai ¢ozeltiler 36 saat oda kosullarinda karistirilarak bekletildi. Aseton, saf su ve ultrasonic
su banyosu kullanilarak cam altliklarin temizligi saglandi. Temizlenen cam altliklar, nihai ¢6zelti
kullanilarak, daldirma teknigi ile temizlenen camlarmn tizerine 300 °C’de biriktirildi. Ek olarak, cama
kaplanan filmler kristallenmesi i¢in argon ortaminda 600 °C’de 30 dakika tavlama islemine tabi tutuldu.
Hazirlanan ince filmlerin yapisal 6zelliklerini incelemek i¢in XRD (Rigaku Ultima III (40 kV, 40 mA
and 1.54 A-°)) ve ylizeysel morfolojilerini arasgtirmak i¢in de SEM (Zeiss Evo 50, 200 kV) oOl¢lim
aygitlar1 kullanildi. Optik 6zelikler ise oda sicakliginda Perkin Emler 45 UV—Vis spektrofotometresi ile
irdelendi.

3. SONUC VE TARTISMALAR

3.1. XRD ve SEM Olg¢iimleri

Sodyum katkili filmlere ait aliman XRD spektrumlar filmlerin baskin kiibik yapiyla beraber hekzagonal
ZnS yapisinda kristallendigi ve 6rgili igerisinde herhangi bir safsizlia sahip olmadigimi gosterdi [7].
Sekil-1’den anlagilacagi gibi film oOrneklerin (002) kiibik kristal diizlemi yoniinde daha cok
kristallendigi ve polikristal dogasina sahiptir.
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Sekil-1. ZnS (ZS) ve Na katkili1 ZnS (ZNS-1, ZNS-3ve ZNS-5) ince filmlerinin XRD spektrumlari
Film 6rneklerinin, Debye Scherrer formiilii yardimiyla hesaplanan kristal biiytikliikleri yaklagik 9-17 nm
arasinda degismektedir. Bu sonug, Na katkili ZnS filmlerinin kristallenme kalitesinin Na aracilig1 ile
degisebilecegini yansitmaktadir.
SEM analizleri filmlerin yiizeylerinin yogun ve homojen oldugunu yansitmaktadir (Sekil-2). Bu
sekilden, ZNS-1 ince film daha biiyiik tanecik boyutlarina sahip oldugu goriilmektedir. Bu sonuglar,
XRD ol¢limleri ile uyumludur.

Sekil-2. ZnS (ZS) ve Na katkil1 ZnS (ZNS-1, ZNS-3ve ZNS-5) ince filmlerinin SEM goriintiileri
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Katkili ZNS-1 ince filminin EDX spektrumu Sekil-3’te verilmistir. Sonuglardan film 6rneginin Zn, Na,
S atomlarindan olustugu anlasilmaktadir. Si pikinin varligi cam alt tastan geldigi diisiiniilmektedir.

2q_CPSIeY
{@ ZN5-1

|Elemenl Atomic  Series
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22

20

oAb
1] 1 2 = 1 5 6
keV

Sekil-3. %1 Na katkili ZnS ince filminin EDX spektrumu
Katkili ZNS-1ve 5 nolu ince filminin XPS spektrumu Sekil-4a-b’de goriinmektedir. Analiz sonucu EDS
ile uyum igerisinde olup, Zn, Na ve S atomlarinin sirasiyla +2, +1 ve -2 degerlige sahip oldugu ve film
numunelerde XRD ile uyumlu olacak sekilde herhangi bir ikincil faza sahip oldugu yapilan

degerlendirmelerden anlagilmistir.
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Sekil-4. %1 ve %5 Na katkili ZnS ince filminin XPS spektrumlari

3.2. Optiksel Olgiimler
Na Katkili ve katkisiz ZnS ince filmlerinin optiksel gegirgenlik ve sogurma tayflar1 300-900 nm dalga

boyu araliginda Sekil-5a ve b’de verilmistir. Optiksel gegirgenligin %1 Na katkili ZnS ince filmi harig,
ZnS gore azaldigr gozlemlenmistir (Sekil-5a). Diger taraftan optiksel sogurma sonuglart %1 Na katkili
ZnS ince filmi harig¢, ZnS gore arttigini gostermistir (Sekil-5b).
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Sekil-5. ZnS (ZS) ve Na katkili ZnS (ZNS-1, ZNS-3ve ZNS-5) ince filmlerinin gegirgenlik (a)
sogurma (b) spektrumlari.
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Filmlerin sogurma kenarmin katkisiz ZnS filmine goére 6nce daha diisiik dalga boylarina (ZNS-1 igin)
daha sonar daha yliksek dalga boylarina (ZNS-3 ve ZNS-5 i¢in) kaydig1 gozlemlenmistir. Bu kayma
filmlerin hesaplanan yasak band enejisi degerlerindeki Once artma sonra azalmayi desteklemektedir
(Sekil-6).

0,002

Z5

ZNS-1
ZNS-3
ZNS-5

0,0015

0,001 1

(ahu)2

0,0005 4

0 . r
3 3,25 3.5 3,75 a 4,25 45
hvleV]

Sekil-6. ZnS (ZS) ve Na katkil1 ZnS (ZNS-1, ZNS-3ve ZNS-5) ince filmleri i¢in (ahv)” ile (hv)
ifadelerinin degisim egrisi.

4. SONUCLAR
Sol-jel teknigi kullanilarak sentezlenen Znl-xNaxS (x=0.00~0.05) ince filmlerinin (111) b yansima

diizlemi yoniinde ZnS baskin kiibik yapida kristallendigi gozlemlendi. Film 6rneklerin XRD ve SEM
Ol¢limleri Zngg9Nag ;S ince filminin diger Na katkili film 6rneklerden daha iyi kristallendigi, yiizey
tanelerinin daha iri, yogun ve homojen oldugunu gosterdi. EDX analiz sonuglari, film 6rneklerin Zn, Na
ve S atomlarini i¢erdigini saptadi. Yapilan optik 6l¢limler, film 6rneklerinin, ZnS’e gore Zngg9Nag 1S
hari¢ daha diisiik gecirgenlige sahip oldugunu gosterdi. Ayrica filmlerin tahmin edilen yasak bant
araligi, oncelikle %1 Na kakili ZnS filmi i¢in ZnS filmine gdre Once artti, sonra tekrar azaldi. Elde
edilen sonuglar ZnS ince filmlerinin yapisal, morfolojik ve optik 6zelliklerinin rahatlikla Na katkisi ile
degistirilebilecegi anlasildi. Bu degisken 6zelliklerin elektronik ve optoelektronik devre elemanlar1 igin
faydali olabilecegi diisiiniilmektedir.
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5S SUPPORTING ALGORITHM IN DIABETIC FOOT ULCER: OUR EXPERIENCE
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ABSTRACT

A diabetic foot ulcer occurs in about 15 percent of diabetic patients, precedes 85% of diabetes-related
amputations and is usually located on the plantar surface of the foot.

To avoid limb amputations, we have developed an “5S supporting Algorithm” for a speedy recovery
and faster healing of diabetic foot ulcers, taking into account their pathogenetic mechanisms of
formation.

1. Sugar — Effective correction of blood glucose levels: This is of paramount importance in the
treatment of diabetic foot ulcers.

2. Sanitation — Preventive measures to control infection and refresh wounds:

- daily debridement of the wound - removal of necrotic elements, removal of callosal edges of the
wound up to tight fusion of the skin with underlying tissues, keratoses,

- sanitation of the wound under pressure through a thin stream of saline NaCl solution and the
application of a bandage with aseptic solutions, indifferent to the skin, wound and possible granulation).
Isolation of the wound after dressing is imperative for drainage infection, which is more important than
the old tactic of "air-to-wound" tactics.

3. Squeeze — Removal of pressure and friction (ie unloading) on the wound area, often caused by
disturbance of plantar pressure when walking. Wearing special shoes or bandages, silicone mats,
crutches, strollers and other devices that allow adequate unloading. This allows you to relieve pressure
on the wound, eliminate irritation and promote the development of granulation (tissue growth) to close
it. Avoid walking barefoot.

4. Survive — Improvement of microcirculation and elimination of tissue hypoxia (use of vasodilators,
prostaglandins, sessions of hyperbaric oxygenation etc.). Treatment of diabetic polyneuropathy.

5. Smoking - Reducing, if possible, eliminating additional risk factors such as smoking, alcohol
consumption, high cholesterol levels.

The results of our research have shown that the application of this algorithm can become the gold
standard for the treatment and healing of diabetic foot wounds.

Keywords: Diabetic foot ulcer, 5S algorithm, wound healing, supporting, our experience.
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ABSTRACT

Introduction

Deep overbite is perhaps one of the most common dental malocclusions and the most difficult to treat
successfully. Correction of deep overbite has always been challenging to orthodontists especially in
adult cases. The ideal treatment protocol for an adult patient with skeletal deep bite, Class II division 1
malocclusion and TMD has been managed with conventional orthodontics therapy combined with
orofacial myofunctional exercises. The modality of exercise therapy included improvement of
proprioception, tonicity and mobility, working with the facial and cervical musculature, as well as with
stomatognathic functions-respiration, mastication, deglutition and speech. The most important is aid in
long-term retention.

Aim

The purpose of this study is to show how inappropriate orthodontics treatment (5 years ago the patient
with Class II malocclusion 2, was treated with orthodontics fixed appliances only in maxilla), leads to
Class II malocclusion 1 and TMD. Optimized the orofacial function, symmetry and control of
mandibular movements, reliving the pain is basic aim in the myofunctional therapy.

Materials and Methods

The 26 years, female patient chief complaint was muscle spasm of the muscles of mastication,
associated with pain of the right TMJ, cervical pain, fatigue, masticatory muscles tender to palpation
and extraoral facial asymmetry. The pain gets worse in last six months. Intraoral examination revealed
limited opening the mouth because of pain on the right TMJ, incoordination of the mandibular
movements to the left during speech, anterior deep bite (maxillary incisors complete covered
mandibular incisors), OJ was 11mm, decreased lower facial hight, competent lips with deep mentolabial
fold. Angle classification was Class II division 1. The panoramic radiograph showed all teeth were
present (excluding the third molars), TMJ space revealed normal size, shape and position of the
condylar heads. In the cephalometric assessment the ANB value of 5° suggested a Class II skeletal
pattern with low mandibular plane angle. The maxillary incisors and NA were Smm and 14° and
mandibular incisors and NB were 4mm and 32°.The gonial angle was decreased, 120°. The horizontal
growth pattern is a key factor in the formation of deep bite malocclusion to this patient. Individual
myofunctional appliance was made for correction the bite, latero- position, relax the hypertrophic
muscles with mesialization on mandibula. Reconstruction will be in two phases because of limited
opening the mouth and joy-pain. The reconstruction bite in first phase is on 7mm OJ. Myofunctional
exercises were also ordered.

Results

The joy-pain decreased after 1 month treatment. The patient felt more comfortable with myofunctional
appliance in the mouth and after practising myofunctional exercises.

Conclusion

TMD is often presented with deep bite malocclusions. Priority in orthodontists’ therapy is to correct
myofunctional and joy disorders, furthermore to decrease the pain and limited movement of mandibula.
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Due to orofacial myofunctional therapy as well as the classic orthodontic treatment functional
improvement was noticed.

Keywords: Deep bite, TMD, Myofunctional therapy.
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ABSTRACT

The anatomy of the human face is one of the most complicated in our body. Relatively small area with
complexity of the constructing structures is a predisposition for iatrogenic incidences in that region
during surgical or interventional manipulations. The knowledge of normal human morphology of the
face is of great importance for clinical practice. In this work we describe five cases with accessory
salivary tissue on different parts of the face, found during dissection of 82 hemi-sectioned heads. All of
them are isolated salivary tissue tumor mass located in facial musculature. Two are in the upper lip and
the third is situated lateral to the left oral angle. The last two are in the buccal region. The size of all
findings varies from few millimeters to few centimeters. The second part of this study is on the blood
supply of the face. Though variations are most common among vessels and they show great
individuality among humans in our study we present two cases with atypical facial arteries which are
very uncommon. One of them is with unusual very high origin of the artery in the retromandibular
fossa as well as availability of an accessory vessel at the level of origin of the usual facial artery. The
latter is found only in the neck. The second case is of bilateral hypoplasia of the facial arteries, which
disappear in buccinator. The insufficient facial artery is compensated by a larger transverse facial artery.
All of the presented structures are atypical but not pathological. We classify them in the group of human
anatomy variations, which are not usual but do not change normal function and normal life of the
individual. The awareness of the clinicians of such atypical facial anatomy is of great importance
especially in facial reconstructive surgery, surgery in cases of tumors in the face and during diagnostics
imaging in that area.

Keywords: choristoma, facial artery, human anatomy variations
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ABSTRACT

Introduction. Primary myelofibrosis (PM) is a chronic myeloproliferative disease that
belongs to the group of so-called Ph-negative pathologies. The etiology is unknown. The
incidence of PM is approximately 0.5-1.5 per 100,000 population. Despite the typical PM
splenomegaly, hepatomegaly, thrombosis of various localization, bone marrow fibrosis and
various changes in the general blood count. The WHO criteria for confirmation include
genetic mutations, histological changes, anemia, high level of white blood cells,
leukoerythroblastosis, elevated level of LDH and splenomegaly. PM is identified in patients
over the age of 50. Much less often PM is diagnosed in patients under 40 years of age and in
extremely rare cases is found in children.

Objective. Identification of clinical characteristic of PM in patients under 40 years.

Design. This study is retrospective and it an analysis of patients registered in the period from
1987 to October 2021.

Results. We analyzed the data from 41 patients. The 10 patients are men and 31 women. The
patients were divided into three groups according to age. In the first group, clinical
manifestations are a massive s splenomegaly which was observed in all patients. The
complete blood count was normal. In the third group, thrombocytosis was more common in
51.21% and an increased level of hemoglobin and the size of the spleen varied from normal in
1.64% to massive splenomegaly in 3.69% of cases. For patients aged 20-30 years,
thrombocytosis is characteristic and splenomegaly was found in the entire group of varying
severity.

Conclusion: The clinical aspects are different for any age. Thrombocytosis is characteristic
for 65.85% of the total number of patients and leukocytosis for 46.34%. This analysis did not
reveal any dependence of organomegaly on age or peripheral blood counts.

Keywords: primary myelofibrosis, splenomegaly, thrombocytosis.
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ABSTRACT

Backgrounds; The findings of the negative impact of cement industry emission on public health is the
increased risk of respiratory diseases. While the environmental impact is the contamination on water,
air, soil and even on food due to the dropped dust carried by the wind, especially particulates
measuring below 2.5 microns (PM2.5). This study aims to estimate weekly intake and investigate the
target hazard risk of PM2.5 exposure in ambient air among communities in cement industry areas.
Materials and Method; Data analysis used is linear regression statistical test in order to determine the
relationship between PM2.5 air quality with outdoor communities activities and respiratory
disturbance experienced. Estimated weekly intake calculated used the PTWI conversion and Target
hazard Quotient by applying the formulation provided by the EPA and WHO. The level of received
both by environment and communities if exposed to PM2.5 within a certain period of time, field direct
measurements were commenced in noon. 15 sample points measured level of PM 2.5 pollution during
the period of June 2021.

Results; Of those 15 stations observed, the estimated weekly intake calculation results revealed that
high values were in Station 6 with 0.220, followed by station 5 with 0.189 and station 7 with 0.172,
respectively. Whereas, the result values of target hazard quotient (THQ) through inhalation route were
high in station 11 with 0.577, then followed in station 9 with 0.561, and in station 14 with 0.514,
respectively. In addition, values of THQ through dermal contact were high in station 2 and 9 with
0.008 and in station 10 with 0,007, respectively. The results of the calculation of the risk accepted for
life (lifetime) show that the three highest areas are not at risk with a THQ value < 1, but have the
potential for danger and risk because PM 2.5 pollutant emissions are continuously generated and
accumulated in the long term.

Conclusion: Health risks through the inhalation route all exceed the standard >1 and the potential for
pulmonary disorders among communities can occur, while the risk from the dermal route is still < 1
means it is still safe. Most of the Communities surround the area frequently expose to dust of PM 2.5
have experienced to suffer from lung diseases and may at risk.

Keywords: Estimated weekly intake, Particulate Matter 2.5, Community Health, Target Hazard , and
EcologicalRisk.
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From ancient times until nowadays, compulsory contributions have fueled the authorities'
budget, a budget that has played a very important role in the development of societies. An old saying
highlighted the fact that a fine is a fee for a mistake, while a fee is a fine for a right thing.
Theoretically, whether we have a natural or a legal person in the foreground, they must imperatively
observe any tax burden imposed by the competent authorities within a state. Although some taxpayers
have enjoyed tax advantages which cannot be neglected, most countries face an inflation of entities
that evade the mandatory rules that establish the payment of taxes through the use of so-called offshore
tax havens and companies. In the context of financial globalization, tax planning is a major concern
for large companies. By developing complex strategies for international tax optimization, profits can
be directed from countries with high taxes to those with lower taxes. From this perspective, offshore
companies can be considered one of the most effective solutions for companies in the fight against
taxation'. The number of companies developing such plans is constantly growing, with opportunities
to increase profits urging more and more companies to resort to offshore operations, with national
budgets incurring increasing losses due to the actions of these giants.

In order to emphasize the importance of this "fiscal lever", several studies have been carried
out and their results have been presented at the United Nations Conference on Trade and
Development. The data obtained revealed that about a third of the gross domestic product at a global
level is managed through tax havens. There have been some cases when various international

organizations have proposed that the operations carried out by tax havens be characterized by

' Mihai-Bogdan Afrasinei, Contabilitatea si fiscalitatea societdtilor off-shore, PhD degree, ,,Alexandru
Ioan Cuza” University, lasi, 2005, p.16.
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transparency, but the result has not been satisfactory. The most eloquent example of this was the study
carried out by Robert Thomas Kudrle. Thus, it conducted a survey, namely the passage by the
Organization for Economic Cooperation and Development on a so-called "blacklist" of 36 countries to
see if it will lead to a decrease in offshore-led financial activity, but the results showed that in reality
the impact was not significant. The tax authority has long been a segment that the human being has
tried to cheat. Whether we focus on big companies or even small entrepreneurs, they have all tried to
take advantage of those shortcomings of the law to increase their profits. Called by twentieth-century
literature "tax havens" or "offshore financial centers", legal entities with a special state in tax matters
are not a phenomenon characteristic of the contemporary era’.

Starting Antiquity, the persons who had the quality of merchant hunted every possibility to
evade the fiscal taxes. In ancient Greece, philosophers used non-profit companies to financially
support the universities of that time, as well as to circumvent the fees imposed in order to carry out
educational activities. In the trade with goods, traders in the islands near Athens avoided a 2% tax
levied by the Greek city on imports and exports. In this way, the first tax haven territory was Flanders,

d '™ centuries.

which levied a very low tax® on trade through its ports at the beginning of the 16™ an
During this period, the term "tax haven" was used to define a place intended for the refuge of ships in
the event of a storm or strong winds®. Analyzing the "offshore" lexeme, which is of Anglo-Saxon
origin, it means, in a free translation, beyond the shore. A factor which favored the development of
these centers that offer financial privileges, in the 17" century, was the maritime infrastructure, the
most used method of transporting goods from one place to another. Among the people who used such
tax oases in Antiquity were the pirates of those times, who acted in the area of the oceans identifying
islands or localities where they stored their treasures resulting from the plundering of merchant ships’.
In the glory of the Roman Empire, the island of Delos was preferred by Roman merchants to legally
and transparently avoid the payment of taxes and duties by the rulers of the Empire®. At the same time,
England was privileging certain Flemish traders, and Flanders were going to offer the same benefits to
English traders on the principle of reciprocity.

Due to these privileges granted to traders, the banking branches in the offshore areas began to
develop, and the banks of that time opened branches in the countries that offered financial privileges.
A representative example is represented by The Bank of The New Scotland, which, in 1889, opened a
branch in Jamaica, thus offering financial advantages to customers conducting international trade

operations. Since 1920, as the offshore system has been adopted in more and more parts of the world,

2 Codruta Trandafir, Societdtile off-shore intre reglementarea legala si ilicit, Universul Juridic
Publishing House, Bucharest, 2012, p.120.

*'D.J. Cooper, L. Varadi, G. Kiss, Paradisuri fiscale si firme neimpozabile, Nevali Publishing House,
Cluj, 1998, p.112.

4 E.R. Nandra, C titia fiscala. Infernul si disul fiscal, Sfera Juridica sl , Cluj, 2008, p.112.
andra, Competitia fiscala. Infernul si paradisul fiscal, Sfera Juridica PllbllShlIlg House' €™ p
5 C. Corduneanu, Sistemul fiscal in stiinta finantelor, Codecs Publlshmg HOUSG' Bucharest, 1998, p. 355.
6 E.R. Nandra, ,,Impactul paradisurilor fiscale asupra economiei mondiale”, in Lumea Financiara. Prezent si perspective, Sfera Juridica Pubhshlng

, Cluj, 2004, p.114.
House’ ~" P

200



several industrial companies have resorted to the method of registering commercial vessels in
territories that could offer tax advantages, such as Panama and Liberia in order to avoid paying the
profit tax, as well as the withholding the dividends that had to be paid to the non-resident shareholders.
Starting that moment, wealthy citizens protected their assets by setting up offshore trusts in tax havens
such as the Bahamas and the Channel Islands, and international companies by registering captive
insurance companies in countries such as Bermuda and Cayman Islands. The end of the Second World
War generated a process of economic and financial reconstruction of the territories affected during the
war, generating worldwide major capital flows and important changes at the economic level’.

After the end of the Second World War, these tax haven systems experienced an environment
conducive to development, given the reactions against state authorities that imposed high taxes, thus
accentuating the conflicts between social classes. The development of capitalism was another factor
which contributed to the multiplication of states with an offshore financial policy. In the 1970s, the
development of tax havens was largely due to protectionist regulations and high taxes in basic
markets®.

1.2 The characteristics of tax havens

In everyday language, the notion of "tax haven" refers to a country, territory or even a region where
taxation is low or even zero. Other definitions may emphasize the idea that a tax haven is the territory
in which a natural or legal person is slightly "taxed" through taxes. At national level, in the literature,
the tax haven is defined by some authors as a tool for tax fraud at the international level’. J.M.
Rosenberg's Dictionary of Administration and Finance defines a tax haven as a country where very
favorable tax laws are in place for the establishment of the registered office of individuals and legal
entities who wish to pay a lower tax'’. The term "tax haven" refers to those countries that charge either
reduced or zero taxes on different categories of income, countries that provide a lower or higher level
of trade or banking secrecy, or even countries that have not adopted restrictions for currency
exchanges. Thus, the American states explain the use of tax havens by their economic agents, through
their purpose: the expansion abroad by legal means that are left at their disposal by the legislators of
their country. However, we associate tax havens with tax fraud''.

As far as "offshore" is concerned, in its denotative meaning, the term was taken from English,
"tax-haven", and in free translation means "refuge" or "fiscal harbour"'?. The word-for-word
translation of the lexeme "offshore", a word that comes from English, is "far from the shore"",

indicating the idea of distant territory. Other meanings of the term were given by consulting various

’ Daniela Iuliana Radu, Dan Drosu Saguna, Paradisurile fiscale. Implicatii economico-juridice, C.H.
Beck Publishing House, Bucharest, 2016, p. 6.

8 S. Gaftoniuc, Finante internationale, ed. 3, Economica Publishing House, Bucharest, 2000, p.387.
9 V. Birle, Frauda fiscala, Teora Publishing House, Bucharest, 2005, p.58-59.
10 J.M. Rosenberg, Dictionar International de Administratie si Finante, Universal Dalsi Publishing House, Bucharest, 2000.
11 D.D. Saguna, Tratat de drept financiar si fiscal, All Beck Publishing House, Bucharest, 2001, p.653.
Daniela Iuliana Radu, Dan Drosu Saguna, quoted, p.10

13 ,,Away from the shoreline”
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materials and interpreting its meaning depending on the socio-economic context. Thus, Dictionary of
Business states that "offshore" is an adjective or an adverb, which can have two meanings. One of
them refers to an oil field or even an oil platform, being located either on an island or on the sea, near
the shore. The second meaning which can be given to the term is that of a tax haven that is located
outside the country. The Romanian dictionary of neologisms also took over the notion, but it refers to
submarine oil. Another view is that the term "offshore" was first used to designate those radio stations
which, without operating legally, broadcast from other countries to which they were addressed.
Eloquent examples in this regard would be the Caroline radio stations, which broadcast in Great
Britain, and Voice of Peace, from Israel, radio stations that had their studio on ships outside the
territorial waters of the two countries.
Legal literature has aimed, over time, to analyze the reasons which stood at the basis for the
emergence and development of tax havens. Thus, it was concluded that due to the high level of
taxation that is applied by states for income from commercial activities, or even those directly
applicable to individuals, have directly favored their spread in the corners of the world. We can also
consider as favorable factors the development of evasion technologies used to circumvent the rules
that establish taxes, the development of harmonization of fiscal strategies of countries, or even the
continuous pressure that is found worldwide, pressure applied by countries with regimes of high
taxation.
We can identify a jurisdiction as a tax haven based on the factors established by the Organization for
Economic Cooperation and Development. Thus, we will consider the use of very low or even zero tax
rates, which non-residents benefit from, thus escaping the much higher taxes applicable in their
country of residence. Another benchmark is related to the protection of personal information (we refer
to financial information). Thus, tax havens provide secure levers through which the accounts in these
countries are protected from the controls carried out by the authorities of the State of residence. The
last assessment criterion is the one related to the lack of transparency, respectively the non-
transmission of those data necessary to the foreign authorities in order to establish the situation of a
taxpayer. The age of globalization has led legal and illegal businesses to reach an ever closer
connection. Thus, organized crime gangs invest in various legal businesses, and then use the profit to
develop the illegal economy, coming to control banks and companies involved in money laundering.
Banking institutions were the main instrument through which money was transferred to tax havens.
Moreover, banks are the ones which finance by granting high interest loans criminal activities for the
purpose of huge commissions, to the detriment of legal productive investments in industry or
agriculture'.

Tax havens are developing and consolidating due to the mass of capital that transits their

territory, and their typology differs either depending on the investors they address, or depending on the

14 C. Voicu, Spalarea banilor murdari, Sylvi PubllShlIlg House, Bucharest, 1999, p.174.
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facilities they offer15. Therefore, the first criterion we can emphasize is that of the tax base. This can
be general, in which case the legal regulations provide benefits for any category of investor, regardless
of their activity. To exemplify, we can turn our attention to Cayman Island, the Principality of Monaco
or even the Bahamas. The secondary tax base is represented by those countries where the level of
taxation is high and still there are several exceptions applying to certain categories of investors or
certain types of activities carried out (for example, Mauritius, the Vatican, and so on).

Another criterion according to which tax havens can be divided is related to their legal nature.
Thus, we will distinguish between supranational unions, sovereign states, dependent territories,
autonomous units with limited sovereignty, localities with free zone regime'®.

The third criterion we need to consider is the division according to the type of investor it
favors. Thus, tax havens can be addressed especially to individuals, paradises that offer the privilege
of a low personal income tax rate (an eloquent example in this regard is the Virgin Islands). The
second type is the one that offers convenient conditions to the companies, creating small or even non-
existent tax facilities for the profit realized as a result of carrying out commercial activities.

According to their main function, tax havens can be divided into four categories. The first of
them is the production paradise, preferred by investments with foreign capital. The second category is
aimed at multinationals, which are known for their benefits to large corporations, while the third
category, called fictitious paradises, hides those phantom activities of companies in states that apply
excessive tax policy. The last category, called paradises specialized in confidentiality, are those
characterized by the lack of transparency granted, i.e. ensuring secrecy for the actions carried out by
banking and commercial operations.

Tax havens are a reality today, and in the context of an economic and financial crisis which
has left large gaps in the economies of many states, we are witnessing a spread within the European
Union'’, of these states that bring numerous tax advantages for several investors who do not want part
of the profit to be lost by paying taxes in the state of residence. The rise of tax havens has left its mark,
on the one hand, on states with developed economies, and on the other hand, it is increasingly
influencing the economy of developing countries. Thus, the action on these states particularly consists
of the fact that the function of collecting taxes and duties from the state budget cannot be fulfilled, but
at the same time by restricting access to investments in the social environment'®.

The mechanism of these tax havens is constantly fueled by competition between transnational
companies, the continuous progress of the economy, and the monetary fluctuations faced by

companies.

15 1. Dascilu, Centrele financiare offshore, paradisurile fiscale si secretul bancar, Argument Publ 1 Shl ng House’ Bucharest, 2001, p.67.

18 Daniela Iuliana Radu, Dan Drosu Saguna, quoted., p.20.

7 G.L. Kiss, L. Varadi, D.J. Cooper, Planificare fiscald 2000, Napoca Star Publishing House, Cluj,
2000, p.56.

'8 C. Voicu, G. Ungureanu, A. Vociu, Globalizarea si criminalitatea financiar-bancard. Curs pentru
masterat, Universul Juridic Publishing House, Bucharest, 2005, p.221.
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Tax havens are not distributed around the world according to well-defined criteria. However,
most of them are located close to the metropolises that carry out large commercial activities, with the
purpose of placing capital and attracting potential "investors". Thus, it is particularly important for a
country carrying out such activities to have a well-developed telecommunications network and
transport infrastructure. Also, another criterion that should not be omitted is that of economic and
political stability, knowing that investors are reluctant to run a capital in a country heavily troubled by
political conflicts and serious economic problems. At the same time, the impact of the legislation of
the state of residence of the investors on the legal conditions for investing abroad and repatriating the
profits obtained must take precedence in choosing a tax haven'’. Most of the time, tax havens are
located on the shores of the seas or oceans, with well-defined airspace, the country's fiscal policy
being one that ensures confidentiality to third parties in the banking and tax fields. In the
contemporary world, the largest offshore centers are even New York and London, centers whose
financial services are used by over 1 million people.
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ABSTRACT

Introduction: Canine retraction is a very important step in treatment of patients with crowding, an
ectopically erupted canine and first premolar extraction cases. Correct positioning of the canines after
retraction is of great importance for the function, stability, and aesthetics. Canines can be retracted by
frictional (sliding) and non frictional (none sliding) mechanics, using T-loops for tooth movement.
Both techniques depend on the type of malocclusion.

Aim: Two case reports were presented to compare the efficiency of two techniques for canine
retraction, first case using segmented mechanics that involves placing braces only on the teeth of the
posterior segment and retracting the ectopically placed canine at the site of the extracted first premolar
using 0.017 x 0.025 titanium molybdenum alloy T-loop vs second case of canine retraction by sliding
straight wire mechanics and elastomeric chains.

Material and method: First canine retraction case describes orthodontic treatment in patient with
primary anterior maxillary crowding, an ectopically erupted upper left canine, buccally positioned and
first premolar extraction. With 0.017 x 0.025 titanium molybdenum alloy T-loop, the horizontal force
acted on the tooth performing its bodily distalization and its retraction by closing the extraction space.
Second case describes a patient with deep bite and first premolar extraction where 0.022 x 0.028 MBT
prescription was used and the extraction space was closed with elastomeric chains. In the first phase
we did 9 mm canine retraction with preserved vertical dimensions of upper incisors. Canine retraction
incorporated new forces and moments into the system so good anchorage control to overcome the side
effects of the mechanics was crucial. For canine retraction with elastomeric chains in order to prevent
incisor bite deepening we used 0.019 x 0.025 stainless steel as base archwire.

Results: Canine retraction in the first case using T-loop, provided space in the arch for leveling the
teeth in the anterior segment without their proclination and without generation of unfavorable
interbracket geometry as would have been the case if a straight wire technique was applied and all
teeth were aligned at the same time. In the second case with deep bite patient and camouflage plan of
treatment, 9mm canine retraction with elastomeric chains provided sufficient space for en masse
retraction of the incisors. Depending on the type of malocclusion both friction and frictionless
methods for canine retraction can be used. In both cases we achived successful canine retraction with
good anchorage control and no mesial movement of the molars and there was no difference in
efficiency for the two techniques used.

Conclusion: No difference in the rate of canine retraction between the two methods. Both method
provide optimum rate of tooth movement and no one method can be considered superior to another in
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terms of tooth movement or side effects, including rotation, tipping, root resorption, anchorage loss, as
well as associated pain.

Keywords: Canine retraction, Biomechanics, Segmented technique, T-Loop, Straight wire technique,
Elastomeric chains.
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