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Huseyin Ali YALIM

Zehra Nur OZER

KUANG-HAN KE

Kaiying WANG

Mirza KHURRAM
BAIG

29

Spin Eight Nano Technology
No0.28, Persiaran Jelapang Maju
7, Kawasan Perindustrian
Ringan Jelapang Maju 30020
Ipoh, Perak,

MALAYSIA

Spin Eight Nano Technology
No.28, Persiaran Jelapang Maju
7, Kawasan Perindustrian
Ringan Jelapang Maju 30020
Ipoh, Perak,

MALAYSIA

Afyon Kocatepe University,

TURKEY

Afyon Kocatepe University,
Afyon Vocational School,
Afyonkarahisar,

TURKEY

Gran Systems Co., Ltd. 5 Hsin-
Yi Rd Sec. 5, Rm 3A16, Taipei—
Keelung Metropolitan area,
Taipei, Taiwan 11011 (R.O.C)

TAIWAN

University of South-Eastern
Norway, Department of
Microsystems, Horten, 3184,
NORWAY

Universiti Teknologi
PETRONAS, MALAYSIA
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18

19

20

21

22

23

Indu KUMARI

Srikanth
PONNADA

Muhammad
MUSHTAQ

Omer TASKIN

Neslihan YUCA

Nesli BINGOLDAG

Ecehan Aygul
GONUL

30

Department of Biotechnology,
Chandigarh Group of Colleges,
Landran, Mohali-140307,

INDIA

Department of Engineering
Chemistry, Andhra University
College of Engineering,
Andhra University,
Visakhapatnam-530003,
Mumbai,

INDIA

Beijing University of
Technology,

CHINA

Istanbul University, Institute of
Marine Science and
Management, Department of
Chemical Oceanography,
Istanbul,

TURKEY

Maltepe University,

TURKEY

TENMAK NUKEN Radiation
Measurement and Control Unit,

TURKEY

Istanbul Technical University,
Dept. of Humanities,
Technology, and Social
Sciences, TURKEY



24

25

26

27

28

29

Birgul BENLI

PENG LV 1,2

LEIJIANG YAO

XIAOFEI MA

GANG AN

GUODONG BAI

31

Istanbul Technical University,
Dept. of Mineral Processing
Engineering, Istanbul,

TURKEY

1 Laboratory of Science and
Technology on UAV,
Northwestern Polytechnical
University, Xi'an 710065,
CHINA

2 Xi'an Institute of Space Radio
Technology, Xi'an 710100,
CHINA

Laboratory of Science and
Technology on UAV,
Northwestern Polytechnical
University, Xi'an 710065,
CHINA

Xi'an Institute of Space Radio
Technology, Xi'an 710100,
CHINA

Xi'an Institute of Space Radio
Technology, Xi'an 710100,
CHINA

School of Aeronautics,
Northwestern Polytechnical
University,

Xi'an 710072,

CHINA



30

31

32

33

34

35

36

37

Andy T. AUGOUSTI

Xiaoyan TONG

Dimitriu ULIERU

Murat CELEP

Jemilat Yetunde YUSUF

Afza SHAFIEA

Hassan SOLEIMANIA

Eyyup TEL

32

Faculty of Science, Engineering
and Computing, Kingston
University London, SW15 3DW
UNITED KINGDOM

Laboratory of Science and
Technology on UAV,
Northwestern Polytechnical
University, Xi'an 710065,

CHINA

SITEX45 SRL Company,

ROMANIA

National Physical Laboratory,
UNITED KINGDOM

Universiti Teknologi Petronas,
32610 Darul ridzuan, Perak,
MALAYSIA

Universiti Teknologi Petronas,
32610 Darul ridzuan, Perak,
MALAYSIA

Universiti Teknologi Petronas,
32610 Darul ridzuan, Perak,
MALAYSIA

Osmaniye Korkut Ata
University, Physics Department,
Osmaniye,

TURKEY



38

39

40

41

42

43

Serco Serkis
YESILKAYA

Unzile ULUTAS

Amina CHAHTOU

Hamza MERABET

El Amin Kouadri
BOUDJELTHIA

Hichem HAFDAOUI

33

Yildiz Technical University,
Faculty of Arts and Science,
Department of Physics,
Davutpasa Campus, 34210,
Esenler, Istanbul,

TURKEY

Yildiz Technical University,
Faculty of Arts and Science,
Department of Physics,
Davutpasa Campus, 34210,
Esenler, Istanbul,

TURKEY

Centre de Développement des
Energies Renouvelables,
CDER, BP. 62 Route de
I'Observatoire Bouzareah,

ALGERIA

Centre de Développement des
Energies Renouvelables,
CDER, BP. 62 Route de
I’'Observatoire Bouzareah,
16340 Alger,

ALGERIA

Centre de Développement des
Energies Renouvelables,
CDER, BP. 62 Route de
I’Observatoire Bouzareah,
16340 Alger,

ALGERIA

Centre de Développement des
Energies Renouvelables,
CDER, BP. 62 Route de
I’Observatoire Bouzareah,
16340 Alger, ALGERIA



44

45

46

47

48

49

Nesreddine
BELHAQOUAS

Zia Ur REHMAN

Mohammad AHMED

Muti ur REHMAN

Madiha SABEEN

C. PERRIN-PELLEGRINO

34

Centre de Développement des

Energies Renouvelables,
CDER, BP. 62 Route de
I'Observatoire Bouzareah,
16340 Alger,

ALGERIA

Namal College Mianwali,
aNamal Institute 30 km
Talagang Road, Mianwali,
42250,

PAKISTAN

Namal College Mianwali,
aNamal Institute 30 km
Talagang Road, Mianwali,
42250,

PAKISTAN

Namal College Mianwali,
aNamal Institute 30 km
Talagang Road, Mianwali,
42250,

PAKISTAN

Namal College Mianwali,
aNamal Institute 30 km
Talagang Road, Mianwali,
42250,

PAKISTAN

Institut Matériaux
Microélectronigue
Nanosciences de Provence
(IM2NP), Aix-Marseille
Université (AMU),

FRANCE



50

51

52

53

K. HOUMMADA

M.C. BENOUDIA

Selma RABHI 1,2

Saima QURESHI

35

Institut Matériaux
Microélectronique
Nanosciences de Provence
(IM2NP), Aix-Marseille
Université (AMU),

FRANCE

Laboratoire Mines
Métallurgie Matériaux
(L3M), Ecole Nationale
Supérieure des Mines et
de laMétallurgie
(ENSMM),Annaba,

ALGERIA

1 Laboratoire Mines Métallurgie
Matériaux, Ecole Nationale
Supérieure des Mines et de la
Métallurgie (ENSMM), Annaba,

ALGERIA

2 Institut Matériaux
Microélectronigue
Nanosciences de Provence
(IM2NP), Aix-Marseille
Université (AMU),

FRANCE

Department of Power,
Electronics and
Telecommunications, Faculty of
Technical Sciences, University
of Novi Sad, Fruskogorska, 11,
21000, Novi Sad,

SERBIA



54

55

56

57

58

Sanja KOJIC

Ankita SINHA

Milica INJAC

Hima ZAFAR

Bojan PETROVIC

36

Department of Power,
Electronics and
Telecommunications, Faculty of
Technical Sciences, University
of Novi Sad, Fruskogorska, 11,
21000, Novi Sad,

SERBIA

Department of Power,
Electronics and
Telecommunications, Faculty of
Technical Sciences, University
of Novi Sad, Fruskogorska, 11,
21000, Novi Sad,

SERBIA

Department of Power,
Electronics and
Telecommunications, Faculty of
Technical Sciences, University
of Novi Sad, Fruskogorska, 11,
21000, Novi Sad,

SERBIA

Department of Power,
Electronics and
Telecommunications, Faculty of
Technical Sciences, University
of Novi Sad, Fruskogorska, 11,
21000, Novi Sad,

SERBIA

Department of Dentistry, Faculty
of Medicine, University of Novi
Sad, Hajduk Veljkova, 3, 21000
Novi Sad,

SERBIA



59

60

61

62

Goran
STOJANOVIC

Denis CHAUMONT

Mohamed ADNANE

Charif TAMIN 1,2,3,

37

Department of Power,
Electronics and
Telecommunications, Faculty of
Technical Sciences, University
of Novi Sad, Fruskogorska, 11,
21000, Novi Sad,

SERBIA

Laboratoire Interdisciplinaire
Carnot de Bourgogne (ICB),
Université de Bourgogne
Franche Comté BP 47 870,
21078 Dijon,

FRANCE

Université des Sciences et de la
Technologie d’Oran Mohamed
Boudiaf USTO-MB, El M’'naouar
BP, 1505 Bir EI Djir 31000
Oran,

ALGERIA

1 Laboratoire Interdisciplinaire
Carnot de Bourgogne (ICB),
Université de Bourgogne
Franche, Dijon,

FRANCE

2 University of Sciences and
Technology Mohamed Boudiaf
Oran,

ALGERIA

3 Institut des Nanotechnologies
de Lyon,

FRANCE



63

64

65

66

67

68

Asmaa BOUALEM

Saad HAMZAQUI

Liviu LEONTIE

Salvador Angel
GOMEZ LOPERA

Faten BELARBI

Recep ARTIR

38

Laboratory of Electronic
Microscopy and Materials
Science, Faculty of Physics,
University of Science

and Technology Mohamed
Boudiaf, El Mnaouar, BP 1505,
Bie EI Djir 31000, Oran,

ALGERIA

Laboratory of Electronic
Microscopy and Materials
Science, Faculty of Physics,
University of Science and
Technology Mohamed Boudiaf,
El Mnaouar, BP 1505, Bie El
Djir 31000, Oran,

ALGERIA

Faculty of Physics. Alexandru
loan Cuza Universitylasi,

ROMANIA

Laboratory of Nanoparticles and
Dispersion. Polytechnic
University. Cartagena,

SPAIN

Laboratoire de Microscopie
Electronique et Sciences des
Matériaux. University of
Sciences and Technology
Mohamed Boudiaf Oran,

ALGERIA
Marmara University, 34722,
Kadikoy, Istanbul,

TURKEY



69

70

71

72

73

74

Ceren KIROGLU

Nilgun KIZILCAN

Ben RAMOUL

A. KORICHI

C. POPA

H. ZAIDI

39

Istanbul Technical University,
Faculty of Science, Department
of Chemistry, 34469 Maslak,
Istanbul,

TURKEY

Istanbul Technical University,
Faculty of Science, Department
of Chemistry, 34469 Maslak,
Istanbul,

TURKEY

Laboratoire de Mécanique,
Physigue et Modélisation
Mathématique,

Université de Médéa, Médéa,

ALGERIA

Laboratoire de Mécanique,
Physique et Modélisation
Mathématique,

Université de Médéa, Médéa,

ALGERIA

GRESPI EA 4694, University of
Reims Champagne-Ardenne,
51687 Reims Cedex 2,

FRANCE

Laboratoire de recherche en
Turbulence, Département
Mécanique et Ingénierie
Industrielle,

Université de Toronto, Toronto,

CANADA



75

76

77

78

79

80

81

G. POLIDORI

Bilal ALQASEM

Songul ULAG

Oguzhan GUNDUZ

Menaka GANESON

Eswaran
PADMANABHANA

Shahla AZIZI

40

GRESPI EA 4694, University of
Reims Champagne-Ardenne,
51687 Reims Cedex 2,

FRANCE

Amman Arab University,

JORDAN

Marmara University,

TURKEY

Marmara University,

TURKEY

Petroleum Research Fund,
Universiti Teknologi
PETRONAS, Seri Iskandar
32610, Perak,

MALAYSIA

Department of Geosciences,
Faculty of Science and
Information Tech, Universiti
Teknologi PETRONAS, Sri
Iskandar,Perak,

MALAYSIA

Department of Electronic and
Electrical Engineering, Eastern
Mediterranean University,
Gazimagusa,

NORTH CYPRUS



82

83

84

85

86

87

Mehdi Shahedi
ASL

Zohra AHMADI

Turkan DOGAN

Bouchra
BENMAZOUZA

Mohammed BA
DUGHAISH

Bogdan Alexandru
SAVA 1,2

41

Department of Mechanical
Engineering, University of
Mohaghegh Ardabili,

IRAN

Ceramic Department, Materials
and Energy Research Center
(MERC), Karayj,

IRAN

Istanbul Technical University
Maslak, Istanbul,

TURKEY

University of Sciences and
Technology Mohamed Boudiaf
Oran,

ALGERIA

The International Wars and
Disasters Victims Protection
Association,

YEMEN

1 National Institute for Laser,
Plasma and Radiation Physics,
Magurele,

ROMANIA

2 University Politehnica
Bucharest,

ROMANIA



88

89

90

91

92

93

94

Lucica BOROICA

Ana-Violeta FILIP

Marius Catalin

DINCA

Valentin CRACIUN

Doina CRACIUN

Bogdan BITA

lleana Cristina
VASILIU

42

National Institute for Laser,
Plasma and Radiation Physics,
Magurele,

ROMANIA

National Institute for Laser,
Plasma and Radiation Physics,
Magurele,

ROMANIA

National Institute for Laser,
Plasma and Radiation Physics,
Magurele,

ROMANIA

National Institute for Laser,
Plasma and Radiation Physics,
Magurele,

ROMANIA

National Institute for Laser,
Plasma and Radiation Physics,
Magurele,

ROMANIA

National Institute for Laser,
Plasma and Radiation Physics,
Magurele,

ROMANIA
National Institute of R&D for
Optoelectronics, Magurele,

ROMANIA



95

96

97

98

99

100

101

Antoniu
MOLDOVAN

Catalin
LUCULESCU

Faiz AHMAD

A. NASEER

Ali AVCI

Aysegul
AKDOGAN EKER

Mehmet Sefa
BODUR

43

National Institute for Laser,
Plasma and Radiation Physics,
Magurele,

ROMANIA

National Institute for Laser,
Plasma and Radiation Physics,
Magurele,

ROMANIA

Department of Mechanical
Engineering, University
Technology PETRONAS,
Toronoh, Bandar Seri Iskandar
32610, Perak

MALAYSIA

Department of Mechanical
Engineering, University
Technology PETRONAS,
Toronoh, Bandar Seri Iskandar
32610, Perak,

MALAYSIA

Istanbul Technical University,
Istanbul,

TURKEY

Yildiz Technical University,
Istanbul,

TURKEY

Yeditepe University, Material
Science and Nanotechnology
Engineering, Istanbul,

TURKEY



102

103

104

105

106

107

108

109

110

111

Mohamed
BELGAID

Mehdi TONKA

Feyza
GUZELCIMEN

Hale TUGRAL
ARSLAN
Utku CANCI

MATUR

Osman URPER

Merve ZAKUT

Abdullah AYDIN

Yunus
ERKAHRAMAN

Nesrin KOKEN

44

USTHB, Physics Faculty,
Algiers,

ALGERIA

Sirnak University, Sirnak

TURKEY

Istanbul University, Istanbul,
TURKEY

Istanbul Technical University,
Istanbul, TURKEY

Istanbul Gedik University,
TURKEY

University of South-Eastern

Norway,

NORWAY

Istanbul Technical University,
TURKEY

Kirikkale University, Physics
Department, Kirikkale,

TURKEY

Istanbul Technical University,

TURKEY

Istanbul Technical University,

TURKEY



112 Vildan OZKAN Afyon Kocatepe University,
BILICI Faculty of Arts and Sciences,
Department of Physics,
Afyonkarahisar,

TURKEY

113 Ali Onur KAYA Akdeniz University,
TURKEY

114 Shima Istanbul Technical University,

MEHRANPOUR Energy Institute, Istanbul,

TURKEY

115 Nilgun BAYDOGAN Istanbul Technical University,
Energy Institute, Istanbul,
TURKEY

116 Ercan YILDIZ Kahramanmaras Sutcu Imam

University, Vocational School of
Health Services Department
of Medical Imaging Tech.,

TURKEY
117 Selcan SAHIN Akdeniz University,
Physics Department, Antalya,

TURKEY

45



118

119

120

121

122

123

Ismail Hakki
SARPUN 1,2

Duygu TULUK

Cuneyt ARSLAN

Sevinc SIRDAS

Sumeyra CAN

Niyazi MERIC

46

1 Akdeniz University,
Physics Department,

TURKEY

2 Nuclear Sciences Research
and Application Center, Antalya,

TURKEY

Istanbul Technical University,

TURKEY

Istanbul Technical University,

TURKEY

Istanbul Technical University,

TURKEY

Ankara University,

TURKEY

Ankara University,

TURKEY



ICNRA2021

@

10 DECEMBER / FRIDAY
10:00-19:30

11 DECEMBER / SATURDAY
10:00-17:15

10 DECEMBER / FRIDAY
OPENING CEREMONY OF ICNRA2021
CONFERENCE
9.45-10.00 AM (GMT+3) (for Istanbul Time)

10:00-10:15 PLENARY LECTURE:

‘APPLICATION OF NUCLEAR REACTION ANALYSIS IN SURFACE

AND INTERFACE CHARACTERIZATION'

Prof. Dr. Ziyuan Liu

Institute of Physical and Chemical Research (RIKEN), JAPAN

10:15-10:30 PLENARY LECTURE:
‘NUCLEAR ENERGY AND SUSTAINABLE DEVELOPMENT: A BRIEF SURVEY’

Assist. Prof. Dr. Siham Benghabrit, H. Mehnane, M. Adnane

University of Sciences and Technology Mohamed Boudiaf Oran, ALGERIA

47



10:30-10:45 PLENARY LECTURE:

‘SFR NUCLEAR PLANTS AND MULTIPLE POWER GENERATION;

THERMODYNAMIC AND EXERGOECONOMIC APPROACHES’

Dr. Alireza Pirmohamadi

University of Mohaghegh Ardabili, IRAN

10:45-11:00 PLENARY LECTURE:
‘INVESTIGATION OF THE NEUTRON INDUCED REACTION
CROSS SECTION OF THE 1%HO’

Asiye Gurol, Prof. Dr. Ismail Hakki Sarpun

Akdeniz University, TURKEY
11:00-11:15 PLENARY LECTURE:
‘IN-SITU LEACHING METHOD FOR NON-RADIOACTIVE RARE-EARTH
MINERAL PRODUCTION'

Dr. Amir Rostami, Prof. Dr. Noorhana Yahya

Universiti Teknologi PETRONAS, Sri Iskandar, 32610, Perak, MALAYSIA

11:15-11:30 PLENARY LECTURE:

‘RELATIONSHIPS BETWEEN INDOOR AND SOIL GAS RADON CONCENTRATIONS
AND TERRESTRIAL RADIOACTIVITY IN AFYONKARAHISAR'

Prof. Dr. Huseyin Ali Yalim

Afyon Kocatepe University, TURKEY

48



11:30-11:45 PLENARY LECTURE:

‘IONISATION CROSS SECTIONS OF DIATOMIC MOLECULES
BY ELECTRON IMPACT AT LOW ENERGY REGIME'

Assoc. Prof. Dr. Zehra Nur Ozer

Afyon Kocatepe University, Afyon Vocational School, Afyonkarahisar, TURKEY

11:45-12:00 PLENARY LECTURE:

‘NEW SPACE AND EQUIPMENT’
Dr. Kuang-Han Ke

Gran Systems Chairman, Taipei-Keelung Metropolitan area,

Taipei, TAIWAN

13:00-13:15 PLENARY LECTURE:

‘NANOSTRUCTURED OXIDE SEMICONDUCTOR MATERIALS

FOR BETAVOLTAIC DEVICES'

Prof. Dr. Kaiying Wang

University of South-Eastern Norway, NORWAY



13:15-13:30 PLENARY LECTURE:

‘NUCLEAR BATTERY: A SOURCE OF CARBON FREE ENERGY’

Assoc. Prof. Dr. Mirza Khurram Baig

Universiti Teknologi PETRONAS, MALAYSIA
13:30-13:45 PLENARY LECTURE:

‘HYBRID NUCLEAR-RENEWABLE ENERGY SYSTEMS
FOR SUSTAINABLE DEVELOPMENT: CURRENT STATUS AND
FUTURE PROSPECTS’

Indu Kumari*, Dr. Srikanth Ponnada’*

1 Department of Biotechnology, Chandigarh Group of Colleges,

Landran, Mohali-140307, India.

2 Department of Engineering Chemistry, Andhra University College of Engineering (A),

Andhra University, Visakhapatnam-530003, Mumbai, INDIA

13:45-14:00 PLENARY LECTURE:

‘Li-AIR BATTERIES’

Dr. Muhammad Mushtag

Beijing University of Technology, CHINA

14:00-14:15 PLENARY LECTURE:
‘BIOMASS-DERIVED POLYMERIC BINDERS IN SILICON ANODES
FOR BATTERY ENERGY STORAGE APPLICATIONS’

Omer S. Task

Istanbul University, Institute of Marine Science and Management, TURKEY

50



14:15-14:30 PLENARY LECTURE:

‘CATALYSIS FOR ENERGY STORAGE APPLICATIONS'

Assoc. Prof. Dr. Neslihan Yuca

Maltepe University, TURKEY

14:30-14:45 PLENARY LECTURE:
"RADON AND INDOOR RADON GAS MEASUREMENTS IN TURKEY’

Dr. Nesli Bingoldag

TENMAK NUKEN Radiation Measurement and Control Unit, TURKEY

14.45-15:00 PLENARY LECTURE:

‘ON PROTECTIVE TEXTILE ENHANCED WITH NANOCLAYS’

Ecehan Aygul Gonul, Assoc. Prof. Dr. Birgul Benli

Istanbul Technical University, TURKEY
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05.
MICROELECTRONIC APPLICATIONS IN RADIATION AREA,
FAILURE ANALYSIS ON MATERIALS

15:15-15:30 PLENARY LECTURE:
"USE OF ACOUSTIC EMISSION PATTERN RECOGNITION TO IDENTIFY
CORRELATION BETWEEN RUPTURE LIFETIME AND FAILURE MODE
FOR STRESSED 2D-C/SiC UNDER OXIDATION CONDITIONS'

“Prof.Dr. Andy Augousti, Peng Lv* % Leijiang Yao?, Xiaofei Ma* Gang An?, Guodong

Bai’, Xiaoyan Tong!

! Laboratory of Science and Technology on UAV, Northwestern
Polytechnical University, Xi’an 710065, CHINA

2 Xi'an Institute of Space Radio Technology, Xi’an 710100, CHINA

3 School of Aeronautics, Northwestern Polytechnical University,

Xi'an 710072, CHINA

4 Faculty of Science, Engineering and Computing, Kingston University

London, SW15 3DW UNITED KINGDOM
15:30-15:45 PLENARY LECTURE:
‘THE SOLAR UV RADIATION BY ON-SITE MONITORING APPLICATIONS
RESEARCH FOCUS: NUCLEAR TECHNOLOGY, RADIATION SAFETY AND
ADVANCED TECHNOLOGICAL RESEARCH’

Dr. Dumitru Ulieru

SITEX45 SRL Company, ROMANIA
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15:45-16:00 PLENARY LECTURE:

‘ADVANCED MICROWAVE POWER METROLOGY'

Dr. Murat Celep

National Physical Laboratory, UNITED KINGDOM
16:00-16:15 PLENARY LECTURE:

‘BANANA-PEEL DERIVED POROUS ACTIVATED CARBON

FOR MICROWAVE ABSORPTION AT X-BAND FREQUENCY’

Dr. Jemilat Yetunde Yusuf, Dr. Afza Shafi, Assoc. Prof. Hassan Soleimani

Universiti Teknologi PETRONAS, MALAYSIA

16:15-16:30 PLENARY LECTURE:

‘MODIFYING THE PARAMETERS OF ZnS THIN FILMS VIA IMPURITY DOPING’

Assoc. Prof. Dr. Serco Serkis Yesilkaya

Yildiz Technial University, TURKEY

06.

DEVELOPMENTS IN TRANSISTORS, SENSORS AND RADIATION AREA

16:30-16:45 PLENARY LECTURE:

‘DUST EFFECT IN PHOTOVOLTAIC MODULES UNDER NATUREL SOILING

EFFECT: A CASE STUDY OF ALGIERS WEATHER'

Assist. Prof. Dr. Amina Chahtou, Hamza Merabet, EI Amin Kouadri Boudjelthia,
Hichem Hafdaoui, Nesreddine Belhaouas
Centre de Développement des Energies Renouvelables, CDER, BP. 62

Route de I'Observatoire Bouzareah, 16340 Alger, ALGERIA
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16:45-17:00 PLENARY LECTURE:

‘COMPARISON OF YIELD OF GRAPHENE USING
TWO DIFFERENT SULPHATE ELECTROLYTES'

Assist. Prof. Dr. Zia Ur Rehman, Mohammad Ahmeda, Muti ur Rehmana, Madiha Sabeena

Namal College Mianwali, aNamal Institute 30 km Talagang Road, Mianwali, 42250,
PAKISTAN

17:00-17:15 PLENARY LECTURE:

‘SOLID STATE REACTION of Ni;GaAs SO-FORMED PHASE
USING X-RAY IN-SITU’

Assist. Prof. Dr. Selma Rabhi %> C. Perrin-Pellegrino?, M.C. Benoudia’, K. Hoummada?

1 Laboratoire Mines Métallurgie Matériaux, Ecole Nationale Supérieure des Mines et
de la Métallurgie (ENSMM), Annaba, Algeria. ALGERIA
2 Institut Matériaux Microélectronique Nanosciences de Provence (IM2NP), Aix-

Marseille Université (AMU), FRANCE

17:15-17:30 PLENARY LECTURE:

‘CONTACT ANGLE MEASUREMENT ON TEXTILE BASED THREADS SENSORS’
Saima QURESHI’, Sanja KOJIC', Ankita SINHA®, Milica INJAC,

Hima ZAFAR?, Bojan PETROVIC?, Goran STOJANOVIC

1 Department of Power, Electronics and Telecommunications, Faculty of Technical
Sciences, University of Novi Sad, Fruskogorska, 11, 21000, Novi Sad, SERBIA

2 Department of Dentistry, Faculty of Medicine, University of Novi Sad, Hajduk

Veljkova, 3, 21000 Novi Sad, SERBIA
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07.

NEW ADVANCED TECHNIQUES IN PHOTOVOLTAIC, SOLAR ENERGY APPLICATIONS

17:30-17:45 PLENARY LECTURE:

‘ADVANCED CHARACTERIZATION OF PHOTOVOLTAIC MATERIALS
USING X-RAY PHOTOELECTRON SPECTROSCOPY'
Dr. Charif Tamin %3, Assist. Prof. Dr. Denis Chaumont! Mohamed ADNANE?
1 Laboratoire Interdisciplinaire Carnot de Bourgogne (ICB), Université de
Bourgogne Franche, Dijon, FRANCE
2 University of Sciences and Technology Mohamed Boudiaf Oran, ALGERIA

3 Institut des Nanotechnologies de Lyon Villeurbanne, FRANCE

17:45-18:00 PLENARY LECTURE:

‘MATERIAL FOR SOLAR ENERGY: EXTRACTION OF SILICON DIOXIDE
FOR SOLAR GRADE SILICON'

Asmaa Boualem?, Saad Hamzaoui', Liviu Leontie?, Salvador Angel Gomez Lopera®

1 Laboratory of Electronic Microscopy and Materials Science, Faculty of Physics,
University of Science nd Technology Mohamed Boudiaf, EI Mnaouar, BP 1505,
Bie EI Djir 31000, Oran, ALGERIA.

2 Faculty of Physics. Alexandru loan Cuza Universitylasi, ROMANIA

3 Laboratory of Nanoparticles and Dispersion. Polytechnic University. Cartagena, SPAIN

55



18:00-18:15 PLENARY LECTURE:

'SUITABLE AND ENVIRONMENTALLY THIN FILMS

FOR PHOTOVOLTAIC TECHNOLOGY'

Dr. Faten BELARBI*, Utku C. MATUR?, Nilgun BAYDOGAN?, Mohamed ADNANE*
1, 4 Laboratoire de Microscopie Electronique et Sciences des Matériaux.
University of Sciences and Technology Mohamed Boudiaf Oran, ALGERIA

2 Istanbul Gedik University, Energy Technologies App. and Res. Center, TURKEY

3 Istanbul Technical University, Energy Institute, 34469, Maslak, Istanbul, TURKEY

08.

STRUCTURAL DEVELOPMENTS IN POLYMERS AND RADIATION AREA

18:15-18:30 PLENARY LECTURE:
‘DOUBLE SLIT INTERFERENCE EFFECTS IN THE MOLECULAR CROSS SECTIONS’

Assoc. Prof. Dr. Zehra Nur Ozer

Afyon Kocatepe University, Afyon Vocational School, Afyonkarahisar, TURKEY

18:30-18:45 PLENARY LECTURE:
‘PRODUCTION AND CHARACTERIZATION OF THERMOPLASTIC
ELASTOMER FOAMS BASED ON STYRENE-ETHYLENE-BUTYLENE-
STYRENE (SEBS) RUBBER AND POLYPROPYLENE'

Ceren Kiroglu®, Prof. Dr. Nilgun Kizilcan?
1 Graduate School of Science, Engineering and Technology, Polymer Science
and Technology Department, Istanbul Technical University, 34469, Maslak, Istanbul, TURKEY

1, 2 Istanbul Technical University, Faculty of Science, Department of Chemistry, TURKEY
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09.

MICROSTRUCTURAL AND CRYSTALLOGRAPHIC TEXTURE EVOLUTION
OF MATERIALS AND RADIATION AREA

18:45-19:00 PLENARY LECTURE:

‘THREE RANS TURBULENCE CLOSURE MODELS IN THE DETECTION OF
POLUTANT DISPERSION WITH FLOW CHARACTERISTICS’
Dr. L. Ben Ramoul’, A. Korichi®, C. Popa?, H. Zaidi*, G. Polidori?
1 Laboratoire de Mécanique, Physique et Modélisation Mathématique,
Université de Médéa, Médéa, ALGERIA
2 GRESPI EA 4694, University of Reims Champagne-Ardenne, 51687 Reims Cedex 2, FRANCE
3 Laboratoire de recherche en Turbulence, Département Mécanique et Ingénierie Industrielle,

Université de Toronto, Toronto, CANADA

19:00-19:15 PLENARY LECTURE:
"ENHANCEMENT MAGNETIC PROPERTIES OF A-Fe,0; NANOCATALYST
DURING SYNTHESIS USING EXTERNAL MAGNETIC FIELD'

Dr. Bilal Algasem

Amman Arab University, JORDAN

19:15-19:30 PLENARY LECTURE:

‘THE ROLE OF 3D PRINTING TECHNOLOGY
IN TISSUE ENGINEERING APPLICATIONS’

Dr. Songul Ulag, Assoc. Prof. Dr. Oguzhan Gunduz

Marmara University, TURKEY
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10.

NEW ADVANCED TECHNIQUES IN BIOMEDICAL ENGINEERING

10:00-10:15 PLENARY LECTURE:

‘PETROLEUM MICROBIAL BIOTECHNOLOGY FOR ENERGY

SUSTAINABILITY’

1 Dr. Menaka Ganeson , 2 Eswaran Padmanabhana

1 Petroleum Research Fund, Universiti Teknologi PETRONAS, Seri Iskandar

32610, Perak, MALAYSIA

2 Department of Geosciences, Faculty of Science and Information Technology,
Universiti Teknologi PETRONAS, Sri Iskandar, 32610, Perak, MALAYSIA

10:15-10:30 PLENARY LECTURE:

‘ROLE OF ADVANCED MEDICAL IMAGING SYSTEMS IN THE DIAGNOSIS AND
TREATMENT OF VARIOUS DISEASES’

Assit.Prof. Dr. Shahla Azizi

Department of Electronic and Electrical Engineering, Eastern Mediterranean
University, Gazimagusa

NORTH CYPRUS
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10:30-10:45 PLENARY LECTURE:
‘SPARK PLASMA SINTERING OF NOVEL COMPOSITES WITH UNIQUE
PROPERTIES BY COMBINING UHTCS AND MAX PHASES’

Dr. Zohra Ahmadi, Assoc. Prof. Dr. Mehdi Shahedi Asl

University of Mohaghegh Ardabili, IRAN
10:45-11:00 PLENARY LECTURE:

‘SYNTHESIS OF POLY (IMIDE SILOXANE) BLOCK COPOLYMERS'

Dr.Turkan Dogan

Istanbul Technical University, TURKEY

11.

NANOMATERIAL & COMPOSITES FOR INDUSTRIAL APPLICATIONS

11:00-11:30 PLENARY LECTURE:
‘ELABORATION of CuZnSnS THIN LAYERS BY THE SILAR METHOD'

Bouchra BENMAZQUZA, Prof. Adnane Mohamed, Saad Hamzaoui

University of Sciences and Technology Mohamed Boudiaf Oran,
ALGERIA
11:30-12:00 PLENARY LECTURE:
‘PROPERTIES OF ELECTROLESS NICKEL-BORON BASED COMPOSITE COATINGS’

Mohammed A. S. BA DUGHAISH?, Recep ARTIR**

1 The International Wars and Disasters Victims Protection Association, YEMEN
2 Institute of Pure and Applied Sciences, Department of Metallurgical and Materials

Engineering, Marmara University, Kadikoy, Istanbul, TURKEY
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13:15-13:30 PLENARY LECTURE:

‘SOL-GEL THIN FILMS IN TERNARY SYSTEM TiO,-Zn0-B,0;
BY SPIN-COATING DEPOSITION’

Prof. Dr. Bogdan Alexandru SAVAY 2, Lucica BOROICA®, Ana-Violeta FILIP?,

Marius Catalin DINCA?, Valentin CRACIUN?, Doina CRACIUN?, Bogdan BITA',
lleana Cristina VASILIU3, Antoniu MOLDOVAN?, Catalin LUCULESCU*

1 National Institute for Laser, Plasma and Radiation Physics, Magurele, ROMANIA
2 University Politehnica Bucharest, ROMANIA

3 National Institute of R&D for Optoelectronics, Magurele, ROMANIA

13:30-13:45 PLENARY LECTURE:

‘METAL INJECTION MOLDING OF GRAFTED GRAPHENE REINFORCED
COPPER MATRIX COMPOSITES'

Prof. Dr. Faiz Ahmad and A.NASEER

Department of Mechanical Engineering, University
Technology PETRONAS, Toronoh,

Bandar Seri Iskandar 32610, Perak, MALAYSIA
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13:45-14:00 PLENARY LECTURE:

‘EFFECT OF WATER UPTAKE PERFORMANCE OF PLA/FLAX FIBER
GREEN COMPOSITES ON THE IMPACT BEHAVIOUR'
1 Ali Avci, 2 Prof.Dr. Aysegul Akdogan Eker, 3 Assist.Prof.Dr. M.Safa Bodur
1 Istanbul Technical University, Istanbul, TURKEY

2 Yildiz Technical University, Istanbul, TURKEY

3 Yeditepe University, Istanbul, TURKEY

14:00-14:15 PLENARY LECTURE:

‘Al DOPED ZnO THIN FILMS’

Mehdi Tonka', Prof. Dr. Feyza Guzelcimen?, Prof. Dr. Nilgun Baydogan®

1 Sirnak University, Sirnak Turkey

2 Istanbul University, Istanbul, Turkey

3 Istanbul Technical University, TURKEY

14:15-14:30 PLENARY LECTURE:
‘OPTICAL PROPERTIES OF AL DOPED ZNO NANOWIRES PRODUCED
BY HYDROTHERMAL GROWTH'

Dr. Hale Tugral

Istanbul Technical University, Istanbul, TURKEY

14:30-14:45 PLENARY LECTURE:

‘RADIATION EFFECT ON CIGS THIN FILM’

Assist. Prof. Dr. Utku Canci Matur

Istanbul Gedik University, TURKEY
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14:45-15:00 PLENARY LECTURE:

‘MANUFACTURING PROCESSES OF ZnO:Al THIN FILM DERIVED

BY SOL-GEL PROCESS’

Dr. Osman Urper

University of South-Eastern Norway, NORWAY

15:00-15:15 PLENARY LECTURE:

‘INVESTIGATION OF FLAME RETARDANCY PROPERTIES OF
POLYPROPYLENE-COLEMANITE AND INTUMESCENT FLAME RETARDANT
ADDITIVE BLENDS’

Merve Zakut, Prof. Dr. Nilgun Kizilcan

Istanbul Technical University, TURKEY

15:15-15:30 PLENARY LECTURE:

‘NANOSILICA CONTAINING WATERBORNE POLYURETHANE FOR

PAPER COATING'

Yunus Erkahraman, Assoc. Prof. Dr. Nesrin Koken

Istanbul Technical University, TURKEY
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13.

RESEARCHES ON RARE EARTH MINERAL EXPLORATIONS

15:30-15:45 PLENARY LECTURE:

‘INVESTIGATION OF ULTRASONIC PROPERTIES OF Ni-Fe-B,C COMPOSITES

PRODUCED IN DIFFERENT COMPOSITIONS'

Assist. Prof. Dr. Vildan OZKAN BILICI

Afyon Kocatepe University, Faculty of Arts and Sciences, Department of Physics,

03200, Afyonkarahisar, TURKEY
15:45-16:00 PLENARY LECTURE:
'INVESTIGATION OF NEUTRON EMISSION SPECTRA

OF 116117.118,113.120122.1245, [SOTOPES INDUCED BY PROTON

AT 7-11 MEV ENERGIES’

Ali Onur Kaya, Prof. Dr. Ismail Hakki Sarpun

Akdeniz University, TURKEY

16:00-16:15 PLENARY LECTURE:

‘THE STUDY OF RADIATION SHIELDING PERFORMANCE FOR PMMA

COLEMANITE COMPOSITES'

Shima Mehranpour, Prof. Dr. Nilgun Baydogan

Istanbul Technical University, Energy Institute, Istanbul, TURKEY
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16:15-16:30 PLENARY LECTURE:

‘INVESTIGATION OF THE REACTION RATE AND CROSS SECTION
OF ®'Ta (a, N) 1 Re REACTION IN THE RANGE OF 10-30 MEV’
Ercan Yildiz > Prof. Dr. Ismail Hakki Sarpun %®and Selcan Sahin ?
1 Kahramanmaras Sutcu Imam University, Vocational School of Health Services Dept.
Medical Imaging Tech., Kahramanmaras, TURKEY
2 Akdeniz University, Physics Department, Antalya, Turkey, Akdeniz University

3 Nuclear Sciences Research and Application Center, Antalya, TURKEY

16:30-16:45 PLENARY LECTURE:

‘INVESTIGATION OF BORON CARBIDE BEHAVIOR
ON POLYMETHYLMETHACRYLIC'

Duygu Tuluk, Prof. Dr. Cuneyt Arslan, Prof. Dr. Nilgun Baydogan

Istanbul Technical University, TURKEY

16:45-17.00 PLENARY LECTURE:
"NUCLEAR METEOROLOGY APPLICATIONS’

Prof. Dr. Sevinc Sirdas

Istanbul Technical University, Istanbul, TURKEY
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17:00-17:15 PLENARY LECTURE:
‘MONTE CARLO METHOD TO SIMULATE VIRTUAL SOURCE MODEL ON AN

ELEKTA VERSA HD LINAC’

Dr. Sumeyra Can, Prof. Dr. Niyazi Meric

Ankara University, TURKEY
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1.1.

APPLICATION OF NUCLEAR REACTION ANALYSIS IN SURFACE AND
INTERFACE CHARACTERIZATION

Ziyuan LIU

RIKEN, 2-1 Hirosawa, Wako, Saitama 351-0198, Japan

In this talk, we introduce a high-potential technique that can monitor the hydrogen (H) diffusion in stack
film materials and its application in surface and interface evaluation from the viewpoint of resistance to

H diffusion [1].

Since many studies on reliability physics of Si-based Metal-Oxide-Semiconductor (MOS) devices have
demonstrated that the diffusivity and the accumulation of H at the buried SiO2/Si interface in MOS stack
are the detrimental cause of devices degradation [2, 3], it is important to understand the phenomena of H
diffusion in MOS stack and to find an effective way to protect the SiO,/Si interface from the approach

of diffusive H.

H depth profiling via resonant *®N-H nuclear reaction analysis (NRA) are applied to SiO2/Si and
SixNn/SiO2/Si stack films. In this non-destructive H measurement, irradiation with MeVs N ions
causes redistribution of the H depth profiles while simultaneously traces the diffusion of H from its

penetration through the top surface to the SiO2/Si interface. This feature allowed us to directly observe
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the process of H diffusion and the resistance characteristics of the surface and the interface in MOS

stack to H passage.

We discovered that a unique silicon-oxynitride compound layer with less than 1 nm thickness on the
surface of Si-related film materials functions as an exceptionally stable H-retaining layer [4]. This
surface layer, without being noticed, has long been acting as a surface cover that effectively prohibits
the penetration of H-related impurity species into the interior of the dielectric films, which may
otherwise reach as far as the SiO»/Si interface. We confirmed that H accumulation in the SiO/Si
interfacial region correlates with the electrical degradation of MOS devices [5,6]. Understanding the H-
retaining surface layers and the interaction between the surface and the buried interface allows

conceiving fabrication countermeasures to improve the device reliability.

References:

[1] M. Wilde, et.al, J. Appl. Phys., 92, 4320 (2002). [2] J. Krauser, et.al, Proc. VVol. 96 (1996). [3]
Buchanan, et. al., J. Appl. Phys., 76, 3595(1994). [4] Z. Liu, et al., Appl. Phys. Lett., 92, 192115 (2008).
[5] Z. Liu, et. al., ECS Transactions, 35 (4), 55 (2011). [6] Z. Liu, et. al., Proc. 46th Int. Reliab. Phys.
Symp., 190 (2007).
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1.2
NUCLEAR ENERGY AND SUSTAINABLE DEVELOPMENT:
A BRIEF SURVEY

S. BENGHABRIT, H. MEHNANE, M. ADNANE

University of Science and Technology of Oran Mohamed Boudiaf 31000, Oran, Algeria

The development of sustainable and clean energy is the priority of the world in several fields. Energy can
exist in different forms renewable and nonrenewable, then the aim of this paper is to understand which
position of nuclear and its utilization can take in the part of production energetic and a description in a
general way the role of nuclear energy in sustainable development, advantage and drawback of such

technologies.

Keywords: Nuclear energy, sustainable development, renewable energy.
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1.3

SFR NUCLEAR PLANTS AND MULTIPLE POWER GENERATION;
THERMODYNAMIC AND EXERGOECONOMIC APPROACHES

Alireza PIRMOHAMADI

Department of Mechanical Engineering, University of Mohaghegh Ardabili, P.O. Box 179,
Ardabil, Iran

Sodium-cooled fast reactors (SFRs) are among the promising types of fourth generation of nuclear
reactors for their non-reacting behavior and packed configurations, which are considered as heat source
of various thermodynamic systems. Accordingly, nitrogen Brayton cycle could be devised as power
conversion system (PCS) of the mentioned SFR nuclear systems, due to its simple arrangement.

In present work, nitrogen Brayton cycle is derived by sodium reactor system. This is proposed as the
topping power generation cycle and, Kalina and heat pump cycles, as bottoming cycles, are designed to
increase the performance of the overall system by integration with topping system. Subsequently, energy,
exergy and exergoeconomic analyses were carried out to examine the reliability of the proposed system.
The results displayed that under operating conditions, thermal efficiency, exergetic efficiency of the
proposed system are 34% and 62%, respectively. Furthermore, using the exergy point of view, it was
revealed that steam generator heat exchanger, SGHX, is the foremost cause of exergy destruction. Also,
in order to attain an inclusive insight over the system, a parametric analysis was conducted. Therefore,

investigating the influence of alterations in key features of the overall cycle, several optimum working
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conditions, such as optimal basic concentration of ammonia in Kalina cycle, optimal turbines (I1&I1)

expansion ratio and low-pressure compressor pressure ratio etc., were derived.

Keywords: Nuclear, sodium-cooled fast reactor, nitrogen, kalina, heat pump.
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1.4
INVESTIGATION OF THE NEUTRON INDUCED REACTION
CROSS SECTION OF THE *Ho

Ismail Hakki SARPUN?® 23 Asiye GUROL?, Selcan SAHIN?, Mohamed BELGAID*

LAkdeniz University, Physics Department, Antalya, Turkey
2Akdeniz University, Nuclear Sciences Application and Research Center, Antalya, Turkey
3Akdeniz University, Medicine Faculty, Radiation Oncology Department, Antalya, Turkey
“USTHB, Physics Faculty, Algiers, Algeria

It is of increasing importance to separate nature from the virtual process by resorting to the rules of
physics. If the effects of parameters on a given system can be changed while observing it and set to
inactive, we can gain an understanding of the process by observing the effect of the change. The Talys
and Alice nuclear reaction codes make enable us to observe these changes for nuclear calculations. In this
study, the cross-section of the %°Ho (n,a)!?Tb and **Ho(n,2n) '**Ho reactions were calculated with
medium neutrons with energies of 12-16 MeV and 1-20 MeV, respectively. The calculated results were
compared with the experimental data available in the EXFOR nuclear reaction data library and it was

observed that they were compatible with each other.

Keywords: Cross sections, TALYS and ALICE.
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1.5
IN-SITU LEACHING METHOD FOR NON-RADIOACTIVE RARE EARTH
MINERAL PRODUCTION

Hazman Harif FADILAH, Sharmila GURUSAMY, Nurul Zaleha RAHIM,
Amir ROSTAMI, Noorhana YAHYA

Spin Eight Nano Technology No.28, Persiaran Jelapang Maju 7, Kawasan Perindustrian Ringan
Jelapang Maju 30020 Ipoh, Perak, Malaysia

International energy and material studies classify 5 rare earth elements (REE) to be critical due to their
supply risk. Nd, Eu, Th, Dy and Y are indicated as critical in terms of their demand in green and
renewable energies, in short term (by 2025). In-situ leaching (ISL) or in-situ recovery (ISR) of ore was
developed as an attractive alternative to the existing operational methods in order to minimize
environmental hazards. Therefore, “green mining” is another term for this method. Having the potential
of up to 80% recovery of REEs from theore, ISL method is likely to replace the conventional mining
operations, in the near future.

Nenering Tertiary Beds essentially made up of semi-consolidated sediments, which are cut upinto basal
conglomerate beds and sandstone, cross-bedded sandstone, and siltstone to clayey layers facies. The
upper stratigraphy between 2 m — 14 m consists of fine sand, silt, and clay. REEs can be adsorbed onto
clay mineral surfaces by ion adsorption. Coagulation and flocculation are used to remove the suspended
solid part from the water. These 5 REEs have froth flotation and selective flocculation methods to
recycle waste phosphors. According to the analysis, the better flocculation performance of the particle

aggregation process was attributed to the selective adsorption of flocculants onto unwanted materials
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and facilitating the separation of rare earth minerals from waste materials based on different settling
rates.

One of the most interesting properties of REES is their super-magnetic behaviour. To study this
characteristic, we collected soil samples from an REE-rich field, located in Perak, Malaysia. Two
samples, collected from 8 m and 13 m under the ground, were subjected to an LCR test for magnetic
inductance measurement. It was found that sample located at 8 m exhibits higher relative permeability
value, 1.24, indicating of stronger magnetic moment. Therefore, it may contain some more rare earth
minerals compared to the sample located at 13 m, representing relative permeability of 1.15. Further

geoelectric evaluation will be done in the future.
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1.6

RELATIONSHIPS BETWEEN INDOOR AND SOIL GAS RADON
CONCENTRATIONS AND TERRESTRIAL RADIOACTIVITY
IN AFYONKARAHISAR

Huseyin Ali YALIM

Afyon Kocatepe University, Science and Literature Faculty, Physics Department,

Afyonkarahisar, Turkey

Exposure to natural radiation, both from naturally radioactive elements that have existed since the
formation of the earth's crust and from cosmic rays, is considered crucial and has been studied by the
international scientific community for many years. The most important part in natural radiation affecting

human beings is radon derived from terrestrial radioactive elements of uranium and thorium.

Radon is a naturally occurring, chemically inert, and carcinogenic radioactive gas produced continuously
from the alpha decay of radium in the natural decay chain of uranium in rocks and soil all over the earth.
Radon, which has a longer half-life (3.824 days), is a colorless, odorless, and tasteless gas and therefore
not detectable by human senses alone. Radon gas escapes easily from rocks and soil into the air and tends

to concentrate in enclosed spaces, such as underground mines, houses, and other buildings.

The level of indoor radon concentration and its exposure is strictly tied to the geological features of a

specific area. Several factors can affect the radon concentration and the exposure such as soil temperature,
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soil permeability, moisture state, temperature differences between the indoor and outdoor, air pressure
variations, materials used for building constructions, and the degree of ventilation of closed environments.
On the other hand, the regional distribution of radon concentration in buildings is primarily determined
by the water sources, the domestic gas supplies, and in particular by the soil and the geological structures
beneath the building. The terrestrial radiation level is strictly related to the contents of thorium (Th),
uranium (U), and potassium (K) in rocks which is the origin of the soil in an area, and to the geological

composition of the area.

The determination of natural background radiation level is of great importance for all living things. In
order to determine whether the living zone is healthy in terms of natural radiation, the concentrations of
the radionuclides in the surrounding environment and the effects of radiation on all the living things must
be known. In this study, it was aimed to determine the relationship between the indoor and soil gas radon
concentrations and the terrestrial radioactivity in Afynkarahisar. Therefore, the indoor and soil gas radon
concentrations and the therrestrial background radiation (?%8U, #2Th, and “°K) were determined in

Afyonkarahisar city center and the relationship between the obtained results was investigated.

Keywords: Indoor radon, soil gas radon, terrestrial radioactivity, Afyonkarahisar
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1.7
IONISATION CROSS SECTIONS OF
DIATOMIC MOLECULES BY ELECTRON IMPACT
AT LOW ENERGY REGIME

Zehra Nur OZER

Afyon Kocatepe University, Afyon Vocational School,
Afyonkarahisar, Turkey

lonization cross sections for atoms and molecules are among essential data needed in the study of
atmospheric physics as well as various applied interest of plasma or laser physics. The present work
focuses on the experimental Cross sections on diatomic molecules
(H2 and N2) by electron impact. The work presents the cross-sectional data for possible scattering
phenomena at low energy regime. Method and procedure of measurements are discussed in addition to
the cross sections for elastic scattering and energy loss spectrums. For each, process recommended

values for cross sections will be presented.

Keywords: lonization, cross section, diatomic molecule
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2.1

NEW SPACE AND EQUIPMENT

KUANG-HAN KE

Gran Systems Co., Ltd.
5 Hsin-Yi Rd Sec. 5, Rm 3A16, Taipei, Taiwan 11011 (R.O.C.)

kke@gransystems.com

Current spaceflight relies on commercial space
industry, which is gradually making space
travel a possibility. The International Space
Station has been the hub for space research.
As an important space industry player, Gran
Systems covers new space business in the
cubesat bus, launch services, space education,
space environment testing equipment, and
develop space missions. This talk discusses the
above topics and alsopresents the experiment in
space opportunities that we are able to

collaborate with the researchers.
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3.1
NANOSTRUCTURED OXIDE SEMICONDUCTOR MATERIALS FOR
BETAVOLTAIC DEVICES

Kaiying WANG

Department of Microsystems, University of South-Eastern Norway, Horten, 3184, Norway

With the ever-increasing deployment of micro/nano electronic systems, the need grows for low power,
self-sustaining, constant power sources that require little or no maintenance. Power sources with low
power level (1 p ~ 10 mWatts) and long lifetime (e.g. 20-50 years) have been increasingly attractive, not
only for traditional biomedical and spacecraft applications but also for numerous emerging applications
such as “internet of things”. In this work, we summarized the research works of TiO2 nanotube arrays for
potential micro-electro-mechanical systems applications. TiO2 nanotube arrays have been prepared by
electrochemical anodization method at the voltage 60, 80 and 100 Volts. The isotope 63Ni are used as the
beta radiation source. The betavoltaic devices with sandwich structure are assembled, and optimal

structure with electrochemical deposited RGO shows a high conversion rate of beta energy to electricity.
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3.2
NUCLEAR BATTERY: A SOURCE OF CARBON FREE ENERGY

Mirza Khurram BAIG

Universiti Teknologi Petronas, Malaysia

Nuclear is the largest source of carbon free energy and protects air quality. Nuclear battery can play an
important in reducing greenhouse gas emissions. A battery technology that uses radioisotope beta source
and semiconductor absorber capable of converting the energy of beta particles into electricity is
betavolatics. The major advantages of betavoltaic sources of energy are uninterrupted function, lighter,
high energy density and long life but the utility of betavoltaic cells are reduced by low power output and
safety concerns. However, the small size nano-electronic devices need some energy to function, making
it a challenge to devise evenly small, efficient, and robust batteries for them. The radioisotope beta cell
could potentially be an alternative source of energy. However, to be feasible their efficiency must be
enhanced. This can be done by exploring and optimization of beta source and development of desired
semiconductor material. According US nuclear energy institute (NEI) nuclear electricity generated saves

471 million metric tons of carbon dioxide emissions every year.
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3.3
HYBRID NUCLEAR-RENEWABLE ENERGY SYSTEMS
FOR SUSTAINABLE DEVELOPMENT: CURRENT STATUS AND
FUTURE PROSPECTS

Indu KUMARIY, Srikanth PONNADAZ*

!Department of Biotechnology, Chandigarh Group of Colleges, Landran, Mohali-140307, India.
Department of Engineering Chemistry, Andhra University College of Engineering (A), Andhra
University, Visakhapatnam-530003, India

Global climate change and security of energy supplies have emerged as the major concerns of the whole
world. Renewable energy sources are the most accepted way of power generation which is intermittent in
nature; dependent upon geographical positions and climate conditions. Also, Nuclear energy has been
receiving immense policy attention and considered as an alternative cleaner energy source. However, the
role of nuclear energy in the environmental degradation mitigation is uncertain due to government policies
and public apprehensions. To tackle the aforementioned issues, these two carbon-free technologies can be
incorporated and a new hybrid or integrated nuclear-renewable energy system (N-R-HES) is being
projected and seen as an attractive choice. Apart from highlighting the major challenges linked with
nuclear energy and renewable energy sources whilst working as an independent power generation system,
the current paper delineates the various possible integration methods along with their process. By coupling
renewable sources with nuclear energy can have a huge impact on uplifting the energy demands. Thus,

N-R-HES can address the need for satisfying energy demand and reducing emissions. This work describes
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the current status and future plans for expansion of nuclear power, the advances in nuclear technology,

and challenges associated with them.

Keywords: Renewable energy, nuclear technology, environmental degradation

Corresponding Author:
*Email: koolsreekanth@gmail.com
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3.4

Li-AIR BATTERIES

Muhammad MUSHTAQ

Beijing University of Technology, China

Polymer based lithium-oxygen batteries have attracted more attentions owing to their safety as compared
to the liquid electrolyte based batteries. But still there are some challenges which need to be resolved,
including low capacity, poor energy efficiency and high charge potential due incomplete decomposition
of discharge product Li>O> on cathode surface. Herein, a composite cathode architecture with improved
oxidation kinetics of discharge product has been developed for the polymer-based Li-O battery. The
hexamethylphosphoramine (HMPA) has been introduced into the polymer electrolyte, and to be used as
the redox mediator to enhance the decomposition of discharge product in composite cathode. By the in-
situ fabrication method, the composite cathode provides sufficient gas diffusion channels, abundant
reaction active sites and continuous pathways for ions diffusions and electrons transports, respectively.
With this architecture design, the nanoparticle-like discharge product of Li>O> can be formed in composite
cathode, and can be decomposed effectively by HMPA. The polymer-based Li-O- battery with composite
cathode shows high reversible capacity (~11000 mAh g-1) and excellent cycle stability (1000 mAh g-1
for 120 cycles) under over-potential below 4.05 V. Moreover, the interface contact between HMPA and

Li metal anode has been stabilized simultaneously by the framework of polymer electrolyte.
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3.5
BIOMASS-DERIVED POLYMERIC BINDERS IN SILICON ANODES
FOR BATTERY ENERGY STORAGE APPLICATIONS

Omer S. TASKIN

Istanbul University, Institute of Marine Science and Management, Department of Chemical
Oceanography, Istanbul, Turkey

The demand for portable electronic devices has increased rapidly during the past decade, and has driven
a concordant growth in battery production. Since their development as a commercial energy storage
solution in the 1990s, lithium-ion batteries (LIBSs) have attracted significant attention in both science and
industry due to their long cycle life, high energy density, low self-discharge rate, and high working
voltage. Production of LIBs requires large amounts of a polymeric binder—-commonly polyvinylidene
difluoride (PVDF)—for processing and performance purposes. However, since this material is petro
chemically-derived, it is far from “green” or sustainable. On the other hand, polymers and their building
blocks are found widely throughout nature and can be renewably sourced from biomass at low cost;
therefore, replacing PVDF with biomass-derived binders is a promising approach to reduce the
environmental footprint of LIBs. Additionally, polymer binders play a critical role in next-generation
battery performance. For instance, silicon (Si) is a promising high-capacity anode material for LIBs
because of its high theoretical capacity (4200 mA h g 1), low working potential, and high abundance in
Earth's crust. However, its huge volume change during charge/discharge tends to result in a shortened
cycle life, since conventional binders interact only weakly with silicon's native surface and cannot

maintain long-term integrity of the electrode. Naturally derived polymers have found better success in this
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role due to their high structural advantages. In this review, we summarize recent developments in silicon
anode binders derived from various biomass sources, with a focus on polymer properties and their effect
on battery performance. We propose various perspectives based on our own assessment of these works,

and provide a brief commentary on the future outlook of the field.
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3.6
CATALYSIS FOR ENERGY STORAGE APPLICATIONS

Neslihan YUCA DOGDU

Electrical and Electronic Engineering Department and
Enviromental & Energy Research Center of Maltepe University, Turkey

The catalysis in energy storage applications plays role to provide better chemical reactions on the
electrodes that the reactions occurred. In this study we will focus on the catalysis which are used for
hydrogen evoluation, fuel cells and batteries. These technologies are gaining considerable attention for
the production and the storage of the electricity.

In batteries additives are used, i.e. catalytic ‘‘poisons’’ to the electrode or electrolyte to provide additional
corrosion protection. Electrocatalyst improvements are critical for hydrogen and fuel cell technology to
enable them in commercial life since electrocatalyst can be resulting in greatly improved ion, electron and
mass transport characteristics by incorporating polymer electrolyte into the catalyst-containing electrode
[1]

In this study, recent developments and the usage of catalysis for the hydrogen, fuel cell and battery systems
are given to provide brief information about the advanced technological researches on these promising

energy storage systems.

References:
[1] Bryan Pivovar, Catalysts for Fuel Cell Transportation and Hydrogen Related Uses, National

Renewable Energy Laboratory.
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4.1
RADON AND INDOOR RADON GAS MEASUREMENTS IN TURKEY

Nesli BINGOLDAG

Turkish Energy, Nuclear and Mineral Research Agency, Nuclear Energy Research Institute,
Radiation Measurement and Control Unit, Kucukcekmece, 34303, Istanbul, Turkey

Radon (?%Rn) is a naturally occurring radioactive noble gas that forms in uranium (?*®U) decay series,
and also decay product of radium (??°Ra) which is found in a wide range of rocks and soils. Radon is
present in all buildings and underground locations. Radon is known as the second cause of lung cancer in
the general population, after smoking. For this reason, national or regional radon surveys in many
countries have been initiated to assess the doses from the inhalation of radon in dwellings. Several (such
as active and passive methods) techniques have been used to measure radon and its daughters.

At Nuclear Energy Research Institute of Turkish Energy Nuclear and Mineral Research Agency
(TENMAK) has a ‘Radon Monitoring Laboratory’ in both Ankara and Istanbul campuses. Some studies
have been carried out in both laboratories and developments continue.

Nationwide measurements of radon activities in dwellings have been started in 1984 at the Health Physics
Department of Istanbul campuse and completed in 2013 and published in 2014®. The first radon
concentration measurements were determined in Istanbul houses. Later, the work has spread to the entire
Turkey. Passive measurements were carried out by using CR-39 plastic alpha-track detectors during 2
months. In this work, The 222Rn concentrations were measured with passive nuclear etched track detectors

in 7293 dwellings in 153 residential units of 81 provinces and the radon map of Turkey was prepared.
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Indoor radon concentrations were distributed in the range of 1-1400 Bgqm=. The arithmetic mean of the
radon gas concentration was found to be 81 Bgqm, the geometric mean was 57 Bgm™ with a geometric
standard deviation of 2.3.

A study was also conducted in the scope of IAEA project with the name ‘Establishing a Systematic
Radioactivity Survey and Total Effective Dose Assessment in Natural Balneological Sites’ (TUR/9/018),
at the Health Physics department of Ankara campuse and published in 2015@. The aim of this study is
estimation of radon and its daughters sourced effective dose for the people who are working at the spa
facilities. In this regard, radon measurements were executed at the 70 spa facilities in Turkey. The
measurements were done with both active and passive methods. Thus, active measurements were carried
out by using the Alphaguard with diffusion mode during half an hour, and passive measurements were
carried out by using CR-39 radon detectors during 2 months. Results show that radon values at ambient
air of spa pools varies between 13 Bqm™ and 10 kBgm. According to the calculations, spa employees
are exposed to annual average dose between 0.05 and 29 mSv because of radon and its daughters.

In addition, three technical reports ® were published on the website of TENMAK (abolished TAEK) in

2012 and 2014 regarding these studies.

Keywords: Radon, indoor radon, natural radiation, Turkey
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4.2
ON PROTECTIVE TEXTILES ENHANCED WITH NANOCLAYS

Ecehan Aygul GONULY?, Birgul BENLI?

!Istanbul Technical University, Dept. of Humanities, Technology, and Social Sciences
?Istanbul Technical University, Dept. of Mineral Processing Engineering, Istanbul, Turkey

Protective clothing covers not only fabric based textiles but all textile based products. Generally, they are
used for their performances or functional characteristics rather than their aesthetic. In that way, they differ
from traditional clothing which are often light weight with less physical stress, improved breathability and
comfort but also with reduced protection against pathogen and external environmental hazards. Protective
textiles in order to achieve desired functionalization, textile fibers can be employed with nanoparticle
fillers such as metal and metal oxide nanoparticles including silver, copper, MgO, ZnO, TiO2 and others
including carbon nanofibers and nanotubes, nanosilica, chitosan, hydroxyapatites, and nanoclays. owing
to their distinctive characteristics such as morphology, surface area, cation exchange capacity, free active
sites and cost-effectiveness, nanoclays such as attapulgite, saponite, laponite, vermiculite, mica, hectorite,
smectite, kaolin and montmorillonite could be applied to textile by means of layer-by-layer processes and
coating techniques, laminating and finishing.

Protective textiles can be classified according to end-use functions and in this presentation, we will be

looking at protective textiles with radiation protection capabilities.
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5.1

USE OF ACOUSTIC EMISSION PATTERN RECOGNITION TO IDENTIFY
CORRELATION BETWEEN RUPTURE LIFETIME AND FAILURE MODE
FOR STRESSED 2D-C/SiC UNDER OXIDATION CONDITIONS

Peng LV'?, Leijiang YAQ?!, Xiaofei MA?, Gang AN?, Guodong BAI3, Andy T. AUGOUSTI?,
Xiaoyan TONG!

!Laboratory of Science and Technology on UAV, Northwestern Polytechnical University, Xi’an
710065, China
2Xi'an Institute of Space Radio Technology, Xi’an 710100, China

3School of Aeronautics, Northwestern Polytechnical University, Xi’an 710072, China
“Faculty of Science, Engineering and Computing,

Kingston University London, SW15 3DW, UK

Creep tests were carried out on six samples of 2D-C/SiC in a wet oxidizing atmosphere. Acoustic
emission (AE) monitoring was used to detect the presence of failures within the samples. The AE data
was analyzed using principal component analysis and a fuzzy clustering algorithm was used to carry
out pattern recognition. The AE events were clustered into 4 groups, and each of these could be
identified with a particular failure mode, specifically matrix cracking, interfacial damage, fiber
breakage and fiber-bundle breakage. The rupture lifetimes showed considerable scatter, but a

correlation between the AE events corresponding to fiber-bundle failure and the energy of these AE
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events, as well as their frequency, could be observed. It was therefore inferred that local oxidation and
damage development are the mechanisms that control failure for the shorter-lived specimens, while
overall oxidation and damage development is the controlling failure mechanism for longer-lived

specimens.

Keywords: Ceramic matrix composites, stress oxidation, damage mechanism, acoustic emission, pattern

recognition.
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5.2
THE SOLAR UV RADIATION
BY ON-SITE MONITORING APPLICATIONS RESEARCH FOCUS:
NUCLEAR TECHNOLOGY, RADIATION SAFETY AND ADVANCED
TECHNOLOGICAL RESEARCH

Dumitru ULIERU

SITEX45 SRL Company, Romania

Research focus: Nuclear Technology, Radiation Safety and Advanced Technological Research

Solar radiation is the primary cause of human exposure to ultraviolet (UV) radiation, including
participation activities related to work, leisure and outdoor vacations. Overexposure to solar UV
radiation can increase the risk of developing skin cancer and eye damage. The UV Index is a
measure of the level of solar UV radiation reaching the Earth’s surface. The UV Index was
developed by the World Health Organization (WHO) to raise public awareness of the risks of
overexposure to UV radiation in the sun. The aim of this study is to create a block diagram of the
UV radiation instrument and a schematic of the ultraviolet sensor to measure and display the
detector output. There is also the image of a portable monitoring instrument to be developed on
the basis of this sensor as well as the related electronic instrumentation diagram modules. Also
showed the static version of UV radiation monitoring working as traffic light display with
corresponding colors of each UV radiation level of the WHO and ISO standard. To maximize the
peoples’ protection against dangerous high levels of radiation our concept of both applications was
to operate both on real-time monitoring information of UV radiation on the evaluated sites.
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5.3
ADVANCED MICROWAVE POWER METROLOGY

Murat CELEP

National Physical Laboratory (NPL), Teddington, TW11 OLW, UK

Metrology is defined as “The science of measurement and its application” in the “International
Vocabulary of Metrology” [1]. Metrology aims to provide accurate, repeatable and reliable measurements
for trade, safety, health, environment, etc. and confidence in measurement results and data traceable to
the International System of units (SI) units. Microwave metrology also aims to obtain an accurate
microwave power quantity with reliable uncertainty traceable to Sl units through DC resistance and
voltage. Microwave power traceability is provided through micro-calorimeter measurement systems. The
power traceability is obtained with two different methods while one of them is to directly characterize the
microwave power using calorimetric measurement technique [2], the other one relies on characterization
of a power sensor as a transfer standard [3].

Microwave power is widely measured up to 110 GHz [4]. New technological opportunities such as 5G,
internet of things, etc. are asking traceable power for higher frequencies. But, measurement for higher
frequencies than 110 GHz is a challenge in terms of measurement standards and traceability. To obtain
traceable microwave power from 110 GHz to 170 GHz two methods have been studied at the National
Physical Laboratory (NPL). A new calorimeter measurement technique was proposed and power was
directly measured using this technique with a custom designed microwave termination [5]. The other

method was for characterization of a power sensor to measure microwave power using a microcalorimeter

99



technique. A new microcalorimeter for D-band (110 GHz — 170 GHz) was established, characterized and
an effective efficiency of the power sensor was measured [6]. In addition, the new design of D-band power
sensor by the University of Birmingham was characterized [7].

As a conclusion, the new calorimeter measurement system was proposed and used to traceably measure
microwave power from 110 GHz to 170 GHz. The new microcalorimeter system has been established and
characterized for D-band. The new microcalorimeter was used to characterize the power transfer standards

and results were compared with other NMls. The results obtained were in good agreement.
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5.4

BANANA-PEEL DERIVED POROUS ACTIVATED CARBON FOR
MICROWAVE ABSORPTION AT X-BAND FREQUENCY

Jemilat Yetunde YUSUF, Hassan SOLEIMANI* and Afza SHAFIE

Universiti Teknologi Petronas, 32610 Darul ridzuan, Perak, Malaysia

The rapid advancement in information technology, communication, and electronic devices elevates the
need for the immediate development of suitable materials for microwave absorption (MA) that the
properties of an ideal microwave Absorber. Porous activated carbon from agricultural wastes has piqued
the interest of MA researchers due to their distinct properties such as good specific surface area, high
dielectric loss, good electrical conductivity, and low density. Herein banana peel activated carbon was
prepared via chemical activation and carbonization at various temperatures. By varying the carbonization
temperature, the morphology and porosity of the BP-AC samples were modified, balancing various
microwave attenuation processes. The difference in the porous structure with varying carbonization
temperature was visible in the FESEM image, validated by BET analysis. The BP samples displayed good
microwave absorption performance at 20 wt% loading of activated carbon in paraffin wax with BP-AC700
displaying a minimum Reflection Loss (RL) of —40.19 dB at 11.09 GHz & 3.0 mm thickness. In addition,
the obtained effective absorption bandwidth of 4.0 GHz spanned through the X band frequency. This

exceptional microwave absorption performance attained was ascribed to the sample's good conductive
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loss and Porous favourable morphology. This study inspires the development of future facile functional

agricultural waste-derived microwave absorbers.

Keywords: Microwave absorbing materials (MAMS), Activated carbon (AC), Reflection loss (RL), Porous, and

Microwave absorption performance (MAP)
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9.5
MODIFYING THE PARAMETERS OF
ZnS THIN FILMS VIA IMPURITY DOPING

S. Serkis YESILKAYA, Unzile ULUTAS

Yildiz Technical University, Faculty of Arts and Science, Department of Physics,
Davutpasa Campus, 34210, Esenler, Istanbul, Turkey

ZnS is widely used in semiconductor devices especially in heterojunction solar cells as window layer due
to its wide band gap, good transparency, non-toxicity and low cost. Performance of multilayered solar
cells can be improved by improving the properties of any layer. Doping of the layer with an appropriate
material is one of the methods used for modifying the parameters of thin films. Here in this work we
aimed to obtain a modification in parameters of ZnS thin films via impurity doping in order to see the
variability and applicability of the film according to requirements of the device. Undoped and doped ZnS
thin films were deposited on glass substrates at 350 °C by spray pyrolysis which is an easy and cost
effective technique. Spraying solutions for ZnS films were prepared in distilled water with 0.025 M zinc
chloride (ZnClz) and 0.025 M thiourea (CS(NH>).). ZnS thin films were doped with B, In, Na and K
independently by adding different doping agents for each such as boric acid, InClz, NaCl and KClI into the
the main solution. Structural, optical and electrical properties of ZnS thin films were investigated. All ZnS
films were in cubic structure and doping did not cause any new phase. Band gap energy of the ZnS films
varied in the range of 3.75 eV to 3.60 eV and the resistivity range was 5.10x10° Q.cm to 3.62 x10° Q.cm.

These results show that parameters of ZnS thin films can be modified
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via impurity doping and enables the application of ZnS thin films in different types of electronic devices

depending on the device requirements.

Keywords: ZnS, thin films, impurity doping
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6.1

DUST EFFECT IN PHOTOVOLTAIC MODULES UNDER
NATUREL SOILING EFFECT: A CASE STUDY OF ALGIERS WEATHER

Amina CHAHTOU*, Hamza MERABET, El Amin Kouadri BOUDJELTHIA,
Hichem HAFDAOUI, Nesreddine BELHAQOUAS

Centre de Développement des Energies Renouvelables, CDER, BP. 62 Route de I’Observatoire
Bouzareah, 16340 Alger, Algérie

Photovoltaic (PV) solar energy will become a major component of global energy production and a great disquiet
for investors in the PV field causing the loss due to dust deposition in PV modules. In the present work,
experimental investigations were carried out to understand the dust characteristics and its effect on the electrical
performance of PV modules under Algiers, Algeria weather conditions.

This study broadly analyzed the particle's mechanical behavior in the movement process with the module
surfaces. Under the experiment conditions were established. The experimental study affected 5000 PV
modules which compared their results before and after cleaning the rooftop. For precisely the phenomena
of dust effect two modules in semi-urban and urban areas were studied and compared.

Comparing two modules using data from experimental procedure verified the conformity of particle
deposition criterion. Based on this, the effects of the dust accumulation characteristics of PV modules
were established. Moreover, the dust accumulation impact on PV performance was predicted. Outdoor

result showed that the impact of soiling for power maximal loss increased by 20.79% however the dust density
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increased by 65 pug/m® for a period over 2 months. The dust distribution amount presents a greater effect on

electrical parameters than efficiency.

Keywords: Photovoltaic modules, dust, solar energy, efficiency
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6.2
COMPARISON OF YIELD OF GRAPHENE USING TWO DIFFERENT
SULPHATE ELECTROLYTES

Zia ur REHMAN, Mohammad AHMED, Muti ur REHMAN, Madiha SABEEN

Namal Institute 30 km Talagang Road, Mianwali, 42250, Pakistan

In the current work two inorganic salts such as sulphate of iron and ammonium were used to
electrochemically exfoliate graphite foil and power into graphene. 0.1 Molar electrolyte solution was
prepared using distilled water. A constant DC source and high frequency DC source was used for
exfoliation purpose in an electrolytic cell. Platinum and stainless steel wires were used anode. The graphite
foil purchased online was used as directly as electrode whereas the graphite power was used in pellet
form. The experimental yield obtained from iron salt was very low however it has energy storage property.
Contrary to this the yield obtained from ammonium sulphate in combination with graphite powder was
higher. Even though the experiment performed with thick graphite foil yield can only be favorable for

energy storage purpose as the yield was still low. Using ammonium salt, graphite powder give more yield.

Keywords: Exfoliation of graphite, graphene, ammonium sulphate, iron sulphate, yield
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6.3
SOLID STATE REACTION OF NisGaAs SO-FORMED PHASE
USING X-RAY IN-SITU

S. RABHI"?, C. PERRIN-PELLEGRINO’. M.C. BENOUDIA'
K. HOUMMADA’

!Laboratoire Mines Métallurgie Matériaux (L3M), Ecole Nationale Supérieure des Mines
et de laMétallurgie (ENSMM), Annaba, Algeria.

2Institut Matériaux Microélectronique Nanosciences de Provence (IM2NP),

Aix-Marseille Université (AMU), France

Recently, for the development of future electronic and optoelectronic devices at the nanoscale, research
has turned to I11-V semiconductors [1]. The semiconductor I11-V InGaAs with well-defined proportions
is the most studied to substitute Si on MOSFET technology. Withthe same lattice parameter, it can be
deposited on Si substrate. Good electric contact between metal and 111-V still remains a challenging
issue for several applications. In one possible integration flow, the fabrication of these contacts is based
on the reactive diffusion process in the same way as with Si substrates allowing to improve the ohmic
resistance contact between I11-V semiconductors and metal. However, as a first step to simplify the
understanding of the different phenomena that can occur the study of different manufacturing processes

has been focused on GaAs rather than on InGaAs.

For the Ni/GaAs system, the solid-state reaction that occurs during the annealing givesa ternary
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intermetallic as the first phase formed. In the literature there is a contradiction on thechemical
composition of this intermetallic that is given as Ni.GaAs [2, 3] or NisGaAs [4, 5], thesetwo structures

having the same NiAs hexagonal structure (space group P63/ mmc).

Ina previouswork [6], we validated that the nature of first phase formed at 200°C was corresponding to

NizGaAs. This first phase is stable up to 400°C.
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6.4
CONTACT ANGLE MEASUREMENT
ON TEXTILE BASED THREADS SENSORS
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For the past few decades, wearable electronics have received a lot of attention. Fiber-based electronics, in
particular, are thought to be appropriate for a variety of applications due to their flexibility, lightweight,
breathability, and comfort. In addition, fibers and fiber-based textiles may be easily integrated into
ordinary clothing or accessories. Their flexible and lightweight qualities, on the other hand, provide
wearers with more convenient and user-friendly experiences[1]. For continuous health monitoring,
wearable sensors use a close interface with human skin and clothing. In the physiological comfort of
clothes, particularly sports, active and work wear, the interaction between water and fibers is crucial[2].
Textile and fibers with moisture management properties are desirable. A property of textile which
transport the moisture away from body of wearer. People sweat or generate perspiration profusely in a
variety of situations, such as in a humid and hot atmosphere or during strenuous exercise. In these

situations, an inadequate moisture transport can impact not only thermal-physiological comfort but also
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cause discomfort and possible skin diseases. Therefore, to maintain the comfort and performance of
wearer, it is necessary to select materials with excellent directional moisture transporting and rapid
evaporation [3],[4]. These materials should be porous with the wettability gradient.

However, textiles with continuous directional moisture transport and remarkable resistance to water
penetration in the opposite direction remains a realistic challenge. In the present our approach is
hydrophilicity-hydrophobicity cross plane gradient using ZnO nanomaterials coating as hydrophobic
material. Wettability of Coated and no coated threads is measured by contact angle measurement. A
flexible ZnO coated threads based sensor is fabricated by dip coating method. Conductive and non-
conductive threads are selected for contact angle measurement. These threads include conductive silver-
tech 150, black fire fighter cotton and white cotton. Coating solution is prepared by mixing polyvinyl
alcohol (PVA) and ZnO. In first step PVA is dissolved slowly in 200ml of deionized water at 80°C under
constant magnetic stirring at 600rpm. The stirring is done for 4hrs and now 0.5g of ZnO nanoparticles are
added slowly in the mixture at same temperature but stirring set to 1000rpm.Solution is stirred for 1hr
until no sediments seen at the bottom of the beaker. In the second step, threads are dipped in ethanol for
10min.After air drying of samples, they are dipped in the PVA/ZnO solution. Each sample is dipped for
30times.In the final step, samples are placed in the oven overnight at 60°C. Wettability of coated and non-
coated threads characterized by measuring contact angle of artificial sweat, saline and deionized water.
Static Contact angle is measured according to our previous reported method[5], [6]. All the measurements
done at room temperature, 25°C.A customized setup is used for contact angle measurement. It has a high
resolution camera which can be attached to laptop through USB port. An anti-vibration plate is used to
place camera and a holder to clamp the threads. Liquids under test are dropped vertically using
micropipette on threads at the height of 2cm.VVolume of tested liquid is kept 3uL.Each experiment is

repeated 5times for each liquid with threads. 5 images are captured after 10sec. All the images are captured
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at different points of threads with different focus and shading. Contact angle calculation is done by imageJ
software. Measured contact angle of DI water on nonconductive and conductive threads has shown a
variation in contact angle when tested for coated and non-coated threads. The percentage change in contact
angle for DI is 57.5% and 40.1% which is showing the hydrophobic behavior of black and white threads
after coating, whereas silver-tech 150 hydrophilicity increased by 38%. In case of Artificial sweat, silver-
tech 150 and black cotton threads hydrophobicity decreased by 9.2 and 3.5% respectively after coated
with ZnO. White cotton thread hydrophobicity increased by 3.4 percent. When threads tested for saline,
black cotton coated with ZnO shows a hydrophilic behavior by decreasing hydrophobicity 16percent,
white cotton thread hydrophobicity decreased by 6.6 percent whereas silver-tech 150 hydrophobicity
increased by 6%. The wetting behaviors of threads changed after coated with ZnO coating. It is concluded
that the wetting gradient is possible in threads by carefully coating them with ZnO nanoparticles. Also
surface roughness of threads contribute towards non uniform coating of ZnO which ultimately affects the
contact angle measurement. The results present research contributes in surface modification of threads in

a simple way.

Keywords: Textile, contact angle, wettability, fibers, sensors
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7.1

ADVANCED CHARACTERIZATION OF PHOTOVOLTAIC MATERIALS
USING X-RAY PHOTOELECTRON SPECTROSCOPY
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% Institut des Nanotechnologies de Lyon (INL)-UMR 5270 CNRS, INSA-Lyon, 7 avenue Jean
Capelle,69621, Villeurbanne, France

Thin film solar cells, which are much thinner than conventional silicon solar cells offera great prospect
for new uses such as Building and Products Integrated PhotoVoltaics (BIPV and PIPV). The use of
multi-cations semiconductor alloys in thin-film PV technology is a promising option, especially after
the great success of CIGS-based solar cell in terms of performance.Recently, new earth abundant alloys
known as Kesterite (Cu2ZnSnS4 referred as CZTS or Cu2ZnSnSe4 referred as CZTSe) becomes more
attractive for thin-film solar cell community in order to develop eco-friendly solar cell technology. This
innovative technology has progressed rapidly in recent years, but its performance is still only half that
of CIGS. The lower efficiency of CZTS compared to CIGS is related to the detrimental defects in the

CZTS absorber, the secondary phases, and the problems related heterojunction type in the CZTS solar
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cells.

In this presentation, we present an advanced X-ray photoelectron spectroscopy (XPS) approach to study

CZTS alloys in order to identify the oxidation states and secondary phases.

We also present interface analysis in CZTS-based heterojunctions to determine the band alignment at

the buffer-absorber heterointerface.

Keywords: XPS, CZTS, band alignement, solar cells
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7.2
MATERIAL FOR SOLAR ENERGY: EXTRACTION OF SILICON DIOXIDE
FOR SOLAR GRADE SILICON

Asmaa BOUALEM?, Saad HAMZAOUI?, Liviu LEONTIE?,
Salvador Angel Gomez LOPERA?®

! Laboratory of Electronic Microscopy and Materials Science, Faculty of Physics,
University of Science and Technology Mohamed Boudiaf, EI Mnaouar, BP 1505, Bie El Djir 31000,
Oran, Algeria.

2 Faculty of Physics, Alexandru loan Cuza University lasi, Romania
% Laboratory of Nanoparticles and Dispersion. Polytechnic University. Cartagena, Spain

The sunlight is the most powerful source among renewable energy sources available, making solar energy
the leader of this field, Using the second abundant element (28%) after oxygen (46%) in the Earth’s crust
[1], silicon-based solar cells (including those using silicon wafer and thin-film technologies) dominate the
world photovoltaic production and market (more than 90% thereof) [2].

In nature, silicon is found in its oxidic form, with four oxygen atoms defining the corners of a triangular
pyramid (tetrahedron) in the heart of which sits a single atom of silicon [3]; it is called silica (SiO2), which
can be further reduced to silicon [4]. To prepare silica there are several resources can be used, such as
rice husk, sugar cane bagasse, diatomite, and silica sand [5,6,7,8].

In this study, we report the successful extraction of silica from Algerian river sand using the sol-gel
process with different alkaline concentrations; the used sand was cleaned using acid leaching [9]. The

purity of as-obtained silica was more than 99%, making it useful for solar grade silicon production [10].

118



Keywords: Solar energy, solar grade silicon, siliceous sand, silica

References:

[1] Tingting Jianga, Xinyi Xua, George Z. Chen. Silicon prepared by electro-reduction in molten salts
as new energy materials. Journal of Energy Chemistry. 2019

[2] Xiao Yang, Kouji Yasuda, Toshiyuki Nohira, Rika Hagirawa, and Takayuki Homma. The Role of
Granule Size on the Kinetics of Electrochemical Reduction of SiO2 Granules in Molten CaCl2.
Metallurgical and Materials Transactions B. 2015

[3] Christina De La Rocha, Daniel J. Silica Stories. DOI 10.1007/978-3-319-54054-2. Conley Springer
Nature. 2017

[4] Kouji Yasuda, Toshiyuki Nohira, Koji Amezawa, Yukio H. Ogata, and Yasuhiko Ito. Mechanism
of direct electrolytic reduction of solid sio2 to si in molten cacl2. Journal of the Electrochemical
Society. 2005

[5] Dang Thi Thuy Nhung, Tran Hoa, Nguyen Thuy Ai Trinh, Dang Van Phu, Phan Dinh Tuan, Nguyen
Quoc Hien. Synthesis of silica nanoparticles from rice husk ash. Science & Technology development
journal. 2017

[6] Nur Kamilah Mohd, Nik Nur Atigah Nik Wee, and Alyza A. Azmi. Green synthesis of silica
nanoparticles using sugarcane bagasse. American Institute of Physics. 2017

[7] Joyce C. Lewin. The dissolution of silica from diatom walls. Geochimica et Cosmochimica
keta.1961

[8] Ali Sdiri, Teruo Higashi, Samir Bouaziz, Mourad Benzina. Synthesis and  characterization of
silica gel from siliceous sands of southern Tunisia. Arabian Journal of Chemistry. 2014

[9] Asmaa Boualem, Liviu Leontie, Salvador Angel Gomez Loper, Saad Hamzaoui. Synthesis and
Characterization of Mesoporous Silica from Algeriann River Sand for Solar Grade Silicon: Effect of
Alkaline Concentration on the Porosity and Purity of Silica Powder. Silicon. 2021

[10] Abdelkrim Kheloufi, Yassine Berbar, Aissa Kefaifi, Sid Ali Mejahed, Fouad Kerkar.
Improvement of impurities removal from silica sand using a leaching process. Chemical

Engineering. 2011

119



7.3
SUITABLE AND ENVIRONMENTALLY THIN FILMS
FOR PHOTOVOLTAIC TECHNOLOGY

Faten BELARBI?, Utku C. MATUR? 3 Nilgun BAYDOGAN?® ,Mohamed ADNANE*
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Technology Mohamed Boudiaf Oran, Algeria
2 Istanbul Gedik University, Energy Technologies Application and Research Center, Istanbul,
31stanbul Technical University, Energy Institute, 34469, Maslak, Istanbul, Turkey

In this paper are have interested to the most lowest-cost and stable materials, such as Cu2ZnSnS4(CZTS)
, because this material are non-toxic, economical and have the elements which are abundant in nature
this material represent absorbent layer for thin-film solar cells, with a direct band gap and a high
absorption coefficient (~10°cm™).In this study we have prepared CZTS thin film by low cost technique

which is sol-gel technique and we have made a different characterization for this films.

Keywords: Thin film, CZTS, sol gel, dip-coating.
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8.1
DOUBLE SLIT INTERFERENCE EFFECTS
IN THE MOLECULAR CROSS SECTIONS

Zehra Nur OZER

Afyon Kocatepe University, Afyon Vocational School, Afyonkarahisar, Turkey

The wave-particle dilemma is considered a turning point in the development of quantum mechanics.
The wave properties of particles gave rise to the idea of the applicability of Young's experiment for
various particles from electrons to fullerenes. A particle with p momentum creates an interference
pattern when it passes through two slits with the same order of slit spacing as the de Broglie
wavelength. In recent years, many studies have been carried out on the investigation of quantum
mechanical interference effects, which are expected to be observed in the ionization of diatomic
molecules by the effect of charged particles. In this study, studies on the interference effects expected

to be seen in the ionization cross sections of molecules will be presented.

Keywords: Atomic level, interference, molecule
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8.2
PRODUCTION AND CHARACTERIZATION OF THERMOPLASTIC
ELASTOMER FOAMS BASED ON STYRENE-ETHYLENE-BUTYLENE-
STYRENE (SEBS) RUBBER AND POLYPROPYLENE

Ceren KIROGLU?, Nilgun KIZILCAN??2

!Graduate School of Science, Engineering and Technology,
Polymer Science and Technology Department, Istanbul Technical University,
34469, Maslak, Istanbul, Turkey
12Istanbul Technical University, Faculty of Science, Department of Chemistry,
34469 Maslak, Istanbul, Turkey

Thermoplastic elastomer foams based on Styrene-Ethylene-Butylene-Styrene (SEBS)/Polypropylene
(PP) were produced by using different processing techniques such as extrusion and injection molding to
achieve optimized mechanical and thermal properties in terms of strength, elongation and damping
capability.

Foaming is a method of introducing gas filled cells into the material and it is considered as an effective
way to meet the requirements for higher impact resistance with low density and relatively low hardness.
In this study, microspheres were used as foaming agent and introduced to the system by injection molding
machine. They were used in different percentages as 1% and 3%. They decrease density of the product
lowering weight and cost. Beside improving damping abilities and decreasing the density; inorganic fillers
such as talc, silica and calcium carbonate were used to increase mechanical strength and their effectivity

investigated as well.
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It was observed that higher amount of foaming agent gives lower density by creating voids in blend, as
expected. Introduction of fillers increases the mechanical properties, however density affected negatively
even in the presence of foaming agents. 3% density reduction can be achieved in the presence of talc and
foaming agent where the other filler effects density in the opposite way. Accordingly, impact resistance
affected negatively because of the stiffness of the filler materials and highest Izod impact value obtained
as 50.2kj/m2. Elastic modulus value for foamed samples and filled with CaCOs, talc and silica were
obtained as 808MPa, 681MPa and 552MPa respectively.

Combining foaming and thermoplastic elastomers (TPESs) offers a wide variety of possibilities to new and
existing applications. In addition to low hardness and density, foaming provides better damping ability

thanks to its morphological structure.

*E-mail: oneyce@itu.edu.tr; Kizilcan@itu.edu.tr
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9.1

THREE RANS TURBULENCE CLOSURE MODELS IN THE DETECTION OF
POLUTANT DISPERSION WITH FLOW CHARACTERISTICS

L. Ben RAMOUL!, A. KORICHI!, C. POPAZ? H. ZAIDI®, G. POLIDORI?

!Laboratoire de Mécanique, Physique et Modélisation Mathématique, Université de Médéa, Médéa,
Algeria
2GRESPI EA 4694, University of Reims Champagne-Ardenne, Reims Cedex 2, France
3Laboratoire de recherche en Turbulence, Département Mécanique et Ingénierie Industrielle,

Université de Toronto, Toronto, Canada

Pollutant dispersion in buildings were searched by using three RANS turbulence closure models, i.e.
standard k—e model, realizable k— and RNG k—e model. A single isolated obstacle and two obstacles forming
an idealized street canyon were considered as two physical configurations in this study. OpenFOAM® source code
makes use of the finite volume method in order to analyze the transport equations of mass, momentum, turbulent
kinetic energy and turbulent dissipation rate. For that reason, OpenFOAM® source code was used for the numerical
simulations. It has been determined that the RNG k—¢ turbulence model ensures the best fit comparing to
empirical throughput when the numerical results are compared with the wind tunnel experiments. The
RNG k—¢ turbulence model coefficients have been adjusted to a better estimation. Thus, the flow
characteristics are estimated in the urban boundary layer. When velocity flow profile and turbulent Kinetic
density were tried to be measured, derived results showed a very good match by using fit model comparing

to experimental measurements. The emission location showed a substantial representation for the pollutant
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accumulation dissemination. The pollutant dispersion estimation found out best results with the Reynolds

number.

Keywords: Urban pollution, atmospheric boundary layer, k— turbulence models
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9.2
ENHANCEMENT MAGNETIC PROPERTIES OF A-Fe203 NANOCATALYST
DURING SYNTHESIS USING EXTERNAL MAGNETIC FIELD

Bilal ALQASEM

Amman Arab University, Jordan

Hematite nanowires with improved magnetic properties were synthesized using an electrical resistive
heating method under the presence of a magnetic field and a gaseous environment containing oxygen and
nitrogen. The synthesis temperature was 700°C in the absence and presence of a static magnetic field of
0.25 Tesla. Field Emission Scanning Electron Microscopy (FESEM) was used to study the morphology
of nanowires while Vibrating Sample Magnetometer (VSM) was used to study the magnetic properties of
the nanowires. The FESEM results showed that the dimensions of the nanowires were about 50-100 nm
in diameter, and 5-15 um in length, while, the VSM hysteresis results showed that there is a clear
improvement in the magnetic properties of the nanocatalysts when an external magnetic field was used
during the synthesis. The saturation magnetization of the synthesized nanowires improved from 118.8 to
189.4 emu/g with 46.4% percentage difference when the external magnetic field was used during the

synthesis.
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9.3
THE ROLE OF 3D PRINTING TECHNOLOGY
IN TISSUE ENGINEERING APPLICATIONS

Songul ULAG, Oguzhan GUNDUZ

Marmara University, Center for Nanotechnology & Biomaterials Application and Research (NBUAM),
Istanbul, Turkey

Tissue engineering aims to produce functional tissue for applications in regenerative medicine and the
pharmaceutical industry. More recently, 3D printing offers great promise in tissue fabrication with micro-
to-macroscale structural control using a layer-by-layer approach. Through scaffold-based or scaffold-free
approaches, the standard for 3D-printed tissue-engineered constructs is to provide a biomimetic structural
environment that facilitates tissue formation and supports host tissue integration. Also, synthetic and
natural materials are used for tissue production with 3D printing. Recent advances in 3D bioprinting have
great potential for the fabrication of many different tissues and organs, such as skin and heart. Although
advances have been made in the biofabrication of organs and tissues, organs are highly complex and
limitations remain in recapitulating the complex structure and function of organs with current methods.

Researchers continue to identify and improve the shortcomings seen with 3D printing/bioprinting.

Keywords: Bioprinting, regenerative medicine, scaffold, tissue engineering, 3D printing.
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10.1
PETROLEUM MICROBIAL BIOTECHNOLOGY
FOR ENERGY SUSTAINABILITY

Menaka GANESON!?, Eswaran PADMANABHAN® 2

!Petroleum Research Fund, Universiti Teknologi PETRONAS, Seri Iskandar, Perak, Malaysia
Department of Geosciences, Faculty of Science and Information Technology,
Universiti Teknologi PETRONAS, Sri Iskandar, Perak, Malaysia

Petroleum microbial biotechnology is considered as a strategy to meet the accelerating demand for cleaner
energy and as an alternative to conventional thermochemical approaches. Microbial life in these
ecosystems were evidenced for many decades; however the understanding on their metabolism is still
ambiguous. Recently, next-generation sequencing and metabolomics analysis have construed substantial
information on microbial characterization and their plausible metabolism according to petroleum
biogeochemical settings. Thus, this paper intend to review the advances of microbial biotechnological
approaches via various applications in petroleum reservoirs. On the same note, a case study which aimed
to look at the microbial methanogenesis process in fractured shales is elaborated in this paper. Overall,
harnessing microbial mediated technology has immense potential in petroleum industry and at the same

time requires crucial work for fundamental, applied and inter-disciplinary research.

Keywords: Petroleum reservoirs, microbe biotechnology, unconventional shale, methanogenesis
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10.2
ROLE OF ADVANCED MEDICAL IMAGING SYSTEMS IN THE DIAGNOSIS
AND TREATMENT OF VARIOUS DISEASES

Shahla AZIZI"

Department of Electronic and Electrical Engineering, Eastern Mediterranean University, Gazimagusta,
North Cyprus

In this century, the diagnosis of diseases has had a great change with developing the new technologies in
this area. Nowadays, medical imaging systems have important roles in it and understanding the
mechanisms underlying different diseases. Among all this imaging systems, devices working with x-ray
such as radiology and mammography, using magnetic field such as magnetic resonance imaging (MRI)
and working with nuclear medicine like positron emission tomography (PET) are more common among
medical specialists.

The structure and function of human brain could be studied using different techniques of MRI so that
mechanisms of neurodevelopmental diseases such as Parkinson could be determined. Knowing these
mechanisms help therapists develop more efficient interventions for patients. Different tissues in the body,
like breast can be investigated using mammography and help specialists diagnose some problems such as
cancer at its early stage. PET is another technology that could help us find the exact location of cancerous
tissue in the body. Generally speaking, diagnosis of diseases at the early stage leads to more efficient
intervention plan and better outcome since patients could start treatment earlier. Considering all these
merits, we should consider the safety of the patients in these modalities such as dose of x-ray exposure

that have significant impact on the accuracy of these diagnostic modalities.

*Invited Speaker: Sh. Azizi (Shahla.alikamar@emu.edu.tr)
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10.3
SPARK PLASMA SINTERING OF NOVEL COMPOSITES WITH UNIQUE
PROPERTIES BY COMBINING UHTCS AND MAX PHASES

Mehdi Shahedi ASL **, Zohre AHMADI 2

! Department of Mechanical Engineering, University of Mohaghegh Ardabili, Ardabil, Iran
2 Ceramic Department, Materials and Energy Research Center (MERC), Karaj, Iran

Borides, nitrides, and carbides of transition metals such as ZrB,, HfN, and TiC known as ultrahigh
temperature ceramics (UHTCs) have melting points above 3000 °C and many fascinating characteristics.
These materials are favorable candidates for applications in aggressive conditions like thermal protection
systems of aerospace vehicles, high-temperature electrodes, and furnace elements.

MAX phases are novel functional and structural ternary carbides or nitrides (e.g. TisAIC2, and Ti.AIN)
with a layered structure. They have a combination of ceramic and metallic properties such as superior
strength, and thermal stability (ceramic features), as well as pleasant thermal and electrical conductivity,
thermal shock resistance, and machinability (metallic features).

Recently, we (Synsint Research Group) manufactured novel composites using UHTCs as the matrix and
MAX phases as the reinforcement. The composites were sintered by spark plasma sintering (SPS), which
is a newly developed technigue to densify materials in a short time. Preliminary studies showed that ZrB,—
TizAlC, composite gained unique characteristics: a near full-density, a high hardness of 31 GPa and an

excellent fracture toughness of 7.8 MPa.m'/2,

*Invited Speaker: M. Shahedi Asl (shahedi@uma.ac.ir)
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10.4

SYNTHESIS OF POLY (IMIDE SILOXANE) BLOCK COPOLYMERS

Turkan DOGAN, Nilgun BAYDOGAN

Istanbul Technical University, Ayazaga Campus, Maslak, 34469, Istanbul, Turkey

Flexible polymers play an important role in enabling radioisotopes to be used effectively in polymeric
materials in a wide variety of radiation-dependent applications where flexible materials are required. Since
poly(imide siloxane) block copolymers can be used flexibly, they can be applied to a wide variety of

industrial materials as compatible polymers.

The poly (imide siloxane) block copolymer were synthesized as high resistance material with flexible and
pelletized forms in order to be used in biomedical applications. Gamma transmission technique was
applied to examine the gamma shielding property of the poly (imide siloxane) block copolymer. The
gamma shielding capacity with <1 MeV as low-energy gamma photons by using Cs-137 radioisotope and
with >1 MeV as high energy gamma photons by using Co-60 radioisotope were used for the gamma
transmission technique. Comparing the linear attenuation coefficient increase in flexible and pelleted
samples showed that flexible samples perform better for the gamma shield. It was also detected that the
linear attenuation coefficient of the poly (imide siloxane) block copolymer in both flexible and pelletized

forms has the highest gamma shielding property.
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Sr-90 radioisotope was used in the beta transmission examination of poly (imide siloxane) block
copolymers. Beta properties were compared to evaluate radiation penetration for flexible sheet pelletized
forms of poly (imide siloxane) block copolymer. Granular structure in the pelletized form of pelletizing
the poly (imide siloxane) block copolymer improved radiation-shielding properties. The half-value layer
(HVL) for negative beta particles was detected as ~9.5 cm. It was derived that the pelletized form of poly
(imide siloxane) block copolymers has higher resistance against beta particles comparing to flexible form
about the radiation penetration. The granular content of the pelletized form of poly (imide siloxane) block

copolymers prevented the structure against beta particles penetration.

The pelletization of the grains of pelletized form of poly (imide siloxane) block copolymers improved
beta shielding properties of poly (imide siloxane) block copolymers for the use in biomedical applications

as biocompatible, high resistance materials.

Keywords: Poly (imide siloxane) copolymers, gamma transmission, linear attenuation coefficient
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111

ELABORATION OF CuZnSnS THIN LAYERS
BY SILAR METHOD

Benmazouza BOUCHRA!?, Adnane MOHAMED?, Saad HAMZAOQUI!

Université des sciences et de la technologie d’ORAN-MB-
Laboratoire LMESM, Algeria

CuZnSnS is a quaternary semiconductor; it is composed of abundant materials. It is a type ofabsorber for
thin film solar cells .This film obtained by replacing half of indium atoms in CulnSe2 chalcopyrite with

zinc, the other half with tin and the substitution of selenium with suffer.

In this work we are going to present the elaboration of CZTS thin films deposed into glasssubstrates by

(SILAR) method at room temperature for the photovoltaic applications.

The experimental process consists of four beakers the first beaker contain mixed cationic precursor
solution (Copper, Zinc, Tin) and the second beaker contain the distilled water to remove the loosely
adsorbed cations from the substrate, the third beaker consists the anionicprecursor solution and the fourth
beaker contain the double distilled or deionised water to remove the powdery deposit or precipitate on the

substrate, this operation called one time inour work we need lot of times.
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Our samples were analysed and the optical and electrical property confirms the formation of the CZTS

thin films, the SEM images show that thin films layer with uniform thickness and homogeneous.

Keywords: CZTS, thin films, SILAR, photovoltaic.
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11.2

PROPERTIES OF ELECTROLESS
NICKEL-BORON BASED COMPOSITE COATINGS

Mohammed A. S. BA DUGHAISH, Recep ARTIR”

Institute of Pure and Applied Sciences, Department of Metallurgical and Materials Engineering,
Marmara University, 34722, Kadikoy, Istanbul, Turkey

The electroless nickel boron coatings (EN-B) have improved coating properties such as; high hardness
and wear resistance. In this work, different EN-B coatings were produced to achieve composite coatings
with good wear resistance and low coefficient of friction (COF) as well as high hardness. This study
focuses on the effects of SiC carbide addition due to its high hardness and better mechanical properties
and polytetrafluoroethylene (PTFE) addition due to itslow friction coefficient feature in the matrix of the
EN-B coating. The characterization of the structures was performed using X-ray diffraction (XRD)
analysis and scanning electron microscopy (SEM) in order to have an in-depth understanding of the
incorporation of SiC and PTFE particles in the Ni-B matrix and how they affecting the tribological
properties of these coatings. Reciprocating wear tests were conducted to measure the wear resistance and
the COF ofthe coatings. Vickers microhardness tests were carried out to identify and evaluate any possible
enhancements in the hardness of the coatings. The results demonstrate that the EN-B-SiC-PTFE coatings
exhibit a combination of the advantages of the EN-B-SIC coatings in high hardness and wear resistance,

and of the PTFE coatings in low COF.
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The PTFE-spin coated EN-B-SIC coatingsare suitable for applications where very low COF values are

desired.

Keywords: Electroless Ni-B coating, composite, SiC, PTFE, friction, microhardness.
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12.1
SOL-GEL THIN FILMS IN TERNARY SYSTEM T102-ZNO-B203
BY SPIN-COATING DEPOSITION

Bogdan Alexandru SAVA® 2, Lucica BOROICA?, Ana-Violeta FILIP?,
Marius Catalin DINCA?, Valentin CRACIUN?, Doina CRACIUN!?, Bogdan BITA,
Ileana Cristina VASILIU®, Antoniu MOLDOVAN?, Catalin LUCULESCU*

! National Institute for Laser, Plasma and Radiation Physics, Magurele, Romania
2 University Politehnica Bucharest, Romania

% National Institute of R&D for Optoelectronics, Magurele, Romania

The purpose of this research is to make thin layers of the ternary system TiO2-ZnO-B203 by the alkoxide
sol-gel method, to obtain homogeneous thin layers of advanced purity, at very low heat treatment
temperatures, with high efficiency. TiO: is the most active amongst oxides with photocatalytic properties,
ZnO can reduce the large bandgap of titanium oxide and B2O3z improve the thermal and mechanical
properties of the thin films

Three sets of samples were performed, with varying boron oxide content, while equimolar percentages
were kept for TiO2 and ZnO, as a result of previous research, which showed that this molar ratio is optimal
for sol-gel samples. Stable sols were obtained, with gelling times under normal conditions, of 5 days for
sample TZB1, 4 days for sample TZB2 and 15 days for sample TZB3. Depositions were made by the
method on a rotating substrate (spin-coating), the substrates being microscope slides. Three layers were

deposited, at three rotating speeds of the substrate, the samples being heat treated at 110, 150 and 200°C.
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X-ray diffraction, XRD, of the investigated samples shows that all samples are mostly amorphous /
vitreous, with small crystallization peaks, corresponding to the three oxides and a binary compound,
titanium borate. By X-ray photoelectron spectroscopy, XPS, all elements of the sample were identified,
Ti, Zn, B and O, and as impurities N, C and Cl. Chlorine and carbon come from reagents used as
precursors. UV-Vis spectroscopy showed that the samples had a lower transmittance than the control
sample, the highest transmittance of over 75%, being recorded for heat-treated samples at a temperature
of 200°C. FTIR spectroscopy identified the specific vibration maxima of the Ti-O and B-O bonds, which
are visible for all samples in the wavelength regions of 750-800, 850-900 and 1100-1200 cm™. In the area
1400-1500 cm* are recorded the specific maxima of C, remaining in samples from precursors. Atomic
force microscopy, AFM, indicated that the samples are homogeneous, with a roughness of 40-60 nm and
that the heat treatment must be performed under controlled conditions. Scanning electron microscopy,
SEM, confirmed the homogeneity of the deposits for all samples.

Potential uses of such thin films are oriented to photo-catalysis but also as base system for doping with

rare earth oxides in order to obtain opto-electronic and/or laser related devices.
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12.2

METAL INJECTION MOLDING OF GRAFTED GRAPHENE REINFORCED
COPPER MATRIX COMPOSITES

A.NASEER and F.AHMAD

Department of Mechanical Engineering, University Technology PETRONAS, Toronoh,
Bandar Seri Iskandar 32610, Perak, Malaysia

This study presented the results of grafting graphene nano platelets (GNP) with copper oxide to prepare
feedstock with copper matrix for producing bulk composites prepared by metal injectionmolding (MIM).
GNPs was treated in ethanol-water solvent mixture based on Hansen solubility parameters (HSP). The
effects of sonication treatment on chemical and lattice features of GNPs were investigated for different
duration. Elemental and spectroscopic analysis indicated that sonication treatment resulted in an increased
oxygen content and reduced lateral size of GNPs, without a considerable change in defect ratio. A
maximum oxygen content of 6.26 at. % and defectratio of 0.85, was observed for 2h sonication treatment.
This helped the grafting of Cu20nanoparticles on GNPs by employing a simple coprecipitation protocol.
Extensive, morphological,elemental and phase analysis confirmed the successful growth of homogenously
distributed Cu20nanoparticles on GNPs. Subsequently, Cu20 grafted GNPs were incorporated in copper
feedstockand bulk composite parts were fabricated using PIM. Morphological and elemental analysis of
bulk samples, revealed that Cu20 nanoparticles resisted agglomeration of GNPs, improved overall

distribution of GNPs in copper matrix and most importantly bridged interaction between bulk copper and
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graphene.

This study identified a grafting protocol for GNPs and potential applicationof grafted GNPs for reinforcing

bulk metal matrix composites.

Keywords: GNP, grafting, nano particles, bulk composites, metal injection molding

Email: faizahmad@utp.edu.my

146


mailto:faizahmad@utp.edu.my

12.3

EFFECT OF WATER UPTAKE PERFORMANCE OF PLA/FLAX FIBER
GREEN COMPOSITES ON THE IMPACT BEHAVIOUR

Ali AVCI, *Aysegul AKDOGAN EKER? Mehmet Safa BODUR?

YIstanbul Technical University, Istanbul, Turkey
2Yildiz Technical University, Istanbul, Turkey
3Yeditepe University, Istanbul, Turkey

The current study aims to examine, the effect of water uptake on the physical and impact strength of the
flax fiber/PLA green composites compared to the samples with alkali treatment and maleic anhydride
(MA). For this aim, 5 different green composites which are %15 flax/PLA, %25 flax/PLA, 15
flax+%5MAJPLA, %25 Flax+%5MA/PLA, and %35 Flax+%5MA/PLA were produced. Water uptake
studies were applied for ten different soaking times which are 24, 48, 72, 175, 200, 300, 500, 750, 1150,
and 1850 hours at room temperature. End of the water uptake test to determine mechanical performance
of the green composites impact tests were applied. Short flax fiber-reinforced PLA matrix green
composites were prepared using extrusion and produced by injection molding. Flax fiber surfaces were
treated using alkali treatment to enhance surface performance and the interfacial adhesion between fiber-
matrix. Water uptake resitance aims to improve using alkali treatment as well. Results showed that using
alkali treatment and maleic anhydride-filled flax fiber/PLA composites showed better water absorption

since increased of the interfacial bonding. After the water uptake test alkali-treated composite with maleic
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anhydride exhibited better impact strength than composites without alkali-treated. SEM images showed

that alkali-treated and untreated flax fibers displayed homogeneous dispersion into PLA.

Keywords: Green composites, water uptake, impact ressistance
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12.4
Al DOPED ZnO THIN FILMS

Mehdi TONKA!, Feyza GUZELCIMEN?, Nilgun BAYDOGAN?

1Sirnak University, Sirnak Turkey
2|stanbul University, Istanbul, Turkey
3Istanbul Technical University, Turkey

ZnO structure has Wurtzite crystal structure it has wide band gap (3.3 eV) and II-VI compound
semiconductors. It has large exitation energy of 60 meV with high optical transmittance in the visible
region (%80-90). ZnO layers can block 95% of all UV radition. Umpurity doped ZnO has good transparent
conductiong oxide (TCO) characteristics. Low optical loss and good electrical conductivity. It has n-type
semiconductor [1-3]. Grain size of the ZnO films was larger at 700C than the others, over 800C the
difference between grain size increased and caused voids and pinholes on the film surface. Annealing

temperature has influenced the optical properties of the films.
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12.5
OPTICAL PROPERTIES OF Al DOPED ZNO NANOWIRES PRODUCED
BY HYDROTHERMAL GROWTH

Hale TUGRAL

Istanbul Technical University, Istanbul, Turkey

ZnO nanowires were grown hydrothermally on ZnO thin films produces by sol-gel technique. Al doped
ZnO thin films produced by sol gel dip coating technique and used as seed layer for hydrothermal growth.
Aluminum is suitable dopant element to improve the optoelectronic properties of these kind of thin films.
Effects of curing temperature, solution molarity and curing time on optical properties of the nanowires
covered thin films were investigated and the details were determined in this article. Curing time and
solution molarity has apparent effect on the transmittance because of the effects on thickness of the
nanowires. Maximum thickness provide the minimum transmittance because of the scattered light. The
maximum transmittance was observed at 3h curing time. With the increasing hydrothermal growth time,
the transmittance value of nanowires was decreased based upon a disorganized structure on the surface
with the time due to the incline of the longer nanowires. Nanowire thickness were effected the

transmittance.
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12.6

RADIATION EFFECT ON CIGS THIN FILM

Utku CANCI MATUR

Istanbul Gedik University, 34906, Istanbul, Turkey

Copper indium gallium (di) selenide- Cu (In, Ga)Se2 (CIGS) thin films were deposited by sol-gel dip
coating method on soda-lime silicate glass substrates at different conditions. By the way these thin films
were irradiated by gamma radiation, neutrons and beta radiation for exhibiting the radiation effect and
resistance of CIGS thin films. The gamma irradiation procedure was handled using a certified Co-60
radioisotope at two different absorbed dose levels (at 0,03 and 0,05 Gray (Gy)) to examine the
enhancements of optical and electrical properties of the CIGS thin films. Cs-137 (with 0,662 MeV) and
Co-60 (with ~1,25 MeV) radioisotopes were used to evaluate the effect of the absorbed dose on CIGS
thin films with different thicknesses by the gamma transmission technique. The irradiated CIGS thin films

showed an enhanced optical band gap and electrical resistivity at the proper layer thickness.

CIGS samples were irradiated effectively by using thermal and epithermal neutrons at tangential beam
tube of ITU TRIGA Mark-Il reactor to determine neutron treatment effect. The improvements on
electrical and optical properties were achieved with the decrease of selenium concentration for
optoelectronic and microelectronics applications. The neutron irradiation was applied as the key process
to decrease the CIGS thin film electrical resistivity. Irradiated CIGS thin film samples at 50 at.% SeO2

amount had the lowest electrical resistivity depending on the partly increase of the film density as a result
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of the irradiation with neutron. Hence the increase of the thermal neutron absorption led to decrease in

optical band gap.

CIGS thin films were irradiated by ionized radiation beta causes changes of physical and chemical
properties by exciting the free carriers and forming electron-hole pairs. The irradiaton effect on the CIGS
thin-films is evaluated by determining the optical band gap of the films exposed to the beta radiation
source by using Sr-90 radioisotope. The variations in structural and optical properties were considered

with respect to the absorbed dose level to investigate the characteristic properties of CIGS thin-films.

Finally all these studies exhibit that irradiated CIGS thin films were effected by the gamma, neutrons and
beta slightly positively. As well we consider that the CIGS thin films were have good resistivity to

radiation damages. Because of that property CIGS thin film can ben used widely on space works.

Keywords: CIGS thin film, gamma irradiation, neutrons, beta irradiation, sol-gel dip coating, TRIGA Mark-II.
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12.7

MANUFACTURING PROCESSES OF ZnO:Al THIN FILM
DERIVED BY SOL-GEL PROCESS

Osman URPER

University of South-Eastern Norway, Norway

ZnO thin film is prepared using various techniques such as spray pyrolysis, radiofrequency sputtering,
sol-gel spin coating, pulsed laser deposition, chemical vapor deposition and laser molecular beam epitaxy.
The sol-gel chemistry is a promising one for control of chemical components, low cost, low processing
temperature, uniform chemically homogenous films, high yield and scalable process. The steps of sol-gel
method which are hydrolysis, condensation, gelation, ageing, drying and densification have provided the

practical advantages to manufacture of ZnO thin film.
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12.8

INVESTIGATION OF FLAME RETARDANCY PROPERTIES OF
POLYPROPYLENE-COLEMANITE AND INTUMESCENT FLAME
RETARDANT ADDITIVE BLENDS

Merve ZAKUTY" | Nilgun KIZILCAN?! 2

!Istanbul Technical University, Graduate School, Polymer Science and Technology Programme, 34469
Maslak, Istanbul, Turkey
2 Istanbul Technical University, Faculty of Science and Letters,
Chemistry Department, 34469 Maslak, Istanbul, Turkey

Polypropylene (PP) represents a considerable proportion of polyolefins (PO) used in different industrial
applications such as automobile components, textiles, packaging, insulation, medical devices, various
housewares and household appliances due to its efficient cost, desirable mechanical, thermal and electrical
properties, easy processability and recyclability. Because of its carbonaceous structure, PP is a highly
flammable material with a LOI value of 18 that presents serious fire hazard. In this research, Intumescent
flame retardant (IFR) and colemanite were added to polypropylene to compose 30% of the total mass of
the polymeric compounds and the synergistic effect of colemanite with intumescent flame retardant (IFR)
additive in PP was investigated by limiting oxygen index (LOI), glow wire test (GWT), UL-94 test and
mechanical properties measurements. The LOI, UL 94 and glow wire test results showed that colemanite
had a significant effect on flame retardancy and LOI value which can reach to 37.6 % with loading level

of 2 wt.% colemanite at the total amount of flame retardant additives kept constant at 30 wt.%.
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Additionally, the PP/IFR compounds passed UL 94 V0 rating and both 750 °C and 850 °C glow wire tests
and with 2-8 wt.% colemanite loading. According to TGA analyses, the results indicated that colemanite
improved the thermal stability of PP/IFR compounds and also promoted the formation of char layer. When
colemanite mineral added to polypropylene without IFR system, it has no effect on flame retardancy
properties of polypropylene. When colemanite was added to system at 30 wt% loading level, LOI value
reached to 19.0 % but it wasn’t enough to increase flame retardancy properties of polypropylene because
of this reason colemanite needs to be used with strong flame retardant additives to create synergistic effect.
In terms of mechanical properties, increasing the amount of colemanite content in polypropylene
compounds increases elastic modulus of neat polypropylene. Tensile strength value of polypropylene
homopolymer decreased when IFR and colemanite added to polymeric system. No selective difference is
observed on tensile strength values of only IFR and IFR/colemanite filled PP compounds. 30% colemanite
filled PP compound showed better tensile strength properties compared to IFR/colemanite filled PP
compounds at different loading levels. Strain value of neat polypropylene homopolymer decreased with
increasing amounts of colemanite content in PP/IFR/colemanite compounds. 1zod impact values of flame
retardant filled PP compound increased with addition of the colemanite. It has been observed that
colemanite and IFR created synergistic effect to increase izod impact strength of compound. HDT values
were increased essentially by the addition of intumescent flame retardan additive. It was observed that
different loadings of intumescent flame retardant and colemanite had effect on heat deflection temperature
of PP compounds. This property will provide extra safety to PP compounds during the fire.
PP70/1FRO/C30 sample has higher heat deflection temperature than PP70/IFR30/CO0. Because the stiffness
of PP70/IFR0O/C30 sample was higher than PP70/IFR30/CO sample when temperature increased.
Consequently, IFR is expensive flame retardant additive so it needs to be used with cheaper and abundant

mineral in the polymeric compounds. Since colemanite is a very common mineral in Turkey, cost
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advantage can be achieved when they used together with IFR. When all properties have been taken into
consideration, colemanite can be used up to 6 wt% in IFR filled PP compound.

Table 1: Formulations containing IFR and colemanite produced in extrusion process

Samples Name PP (wt. %) Colemanite (wt. %) IFR (wt. %)
Neat PP 100 0 0
PP70/IFR30/CO 70 0 30
PP70/1IFR28/C2 70 2 28
PP70/1IFR26/C4 70 4 26
PP70/1FR24/C6 70 6 24
PP70/1FR22/C8 70 8 22
PP70/1IFR15/C15 70 15 15
PP70/IFR0O/C30 70 30 0

Keywords: Flame, flame retardancy, polypropylene, intumescent, colemanite

*E-mail: zakut@itu.edu.tr, kizilcan@itu.edu.tr
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12.9

NANOSILICA CONTAINING WATERBORNE POLYURETHANE
FOR PAPER COATING

Yunus ERKAHRAMAN~*!, Nesrin KOKEN 2

!Istanbul Technical University, Graduate School of Science Engineering and Technology, Department
of Polymer Science and Technology, 34469, Istanbul, Turkey
2 1stanbul Technical University, Faculty of Science, Department of Chemistry,
34469, Istanbul Turkey

Waterborne polyurethane dispersions (WPUDSs), have become a fast-growing sector of the polyurethane
industry as a competitive and viable alternative to solventborne polyurethanes with their flexible and
ecologically safe structures [1, 2]. Waterborne polyurethane dispersions have been widely used in a variety
of industries in recent years, ranging from packaging to automotive, due to its unique properties and
potential to be used as a coating and adhesive material on a wide range of surfaces, including paper,
plastic, wood, plastic, textile, and metal [3]. In addition to many enhanced capabilities, WPUDs have
disadvantages as compared to solventborne polyurethanes, which include low water resistance, low
exterior durability, low solvent resistance, poor mechanical strength, and weak thermal properties [4]. In
this study, an external crosslinker and two different types of nanosilica particles were used to improve the
weaknesses of waterborne polyurethanes.

The goal of this research is to investigate and explain the features of various formulations and films

prepared with waterborne polyurethane dispersion for paper coating. For this purpose, various
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formulations containing WPUD, HDI-based crosslinker, and two different types of nanosilica (fumed
silica and aqueous silica dispersion) were prepared and the effects of crosslinker and nanosilica were
researched. These prepared formulations were cured in the oven, and the film formation process was
evaluated and different tests were carried out on these films. The effects of different nanosilica and
crosslinker contents on the crystallinity of WPUD films were investigated using X-ray diffractometry
(XRD) and the morphological properties of WPUD films were analyzed by scanning electron microscopy
(SEM). In addition, an optical microscope was utilized to compare the surfaces of coated and uncoated
paper.

XRD and SEM measurements were performed on the films prepared by keeping the wt% of WPUD and
crosslinker constant and varying the wt% of the silicas between 0.1-25%. In XRD curves, it was reported
that neat WPUD and WPUD/silica composite films displayed a number of diffraction peaks ranging
between 12.1-26 .3 at 2 theta degrees. The intensities of these peaks were also determined. The cross-
sections of WPUD and WPUD/silica film were examined by SEM morphology.

Consequently, the XRD results were examined and the presence of crystalline structures in WPUD was
proved by the peaks between 12.1°-26 .3°. And comparison was made considering the peak intensities, it
was determined that the addition of silica could increase the crystallinity since the peak intensities of the
samples containing nanosilica were higher than that of neat WPUD. SEM research revealed micron-sized
polyurethane particles in WPUD, which are often synthesized to achieve a more matte finish. It was
observed that the Neat WPUD film has a smoother fracture surface compared to the WPUD/silica film,
and changes in the roughness of the fracture surface of the film with the variations in silica type and wt

%.
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Figure: Optical microscope images of (a) Un-coated paper X 200, (b) WPUD-fumed silica coated paper X 200.

Keywords: Waterborne polyurethane dispersion, nanosilica, crosslinker, paper coating
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13.1

INVESTIGATION OF ULTRASONIC PROPERTIES OF Ni-Fe-B4C
COMPOSITES PRODUCED IN DIFFERENT COMPOSITIONS

Vildan OZKAN BILICI

Afyon Kocatepe University, Faculty of Arts and Sciences, Department of Physics,
03200, Afyonkarahisar, Turkey

B4C reinforced Ni-Fe metal matrix composites were produced by tube furnace sintering by adding Ni
concentration at different rates. The prepared composites were sintered at 1000°C under Argon shroud.
Ultrasonic properties such as ultrasonic wave velocities, ultrasonic longitudinal and transverse attenuation
values, Young's (elastic) modulus and Poisson’s ratio were determined by pulse-echo method using 2
MHz and 4 MHz probes. The obtained ultrasonic properties were used to characterize the properties of
the specimens. It was observed that ultrasonic wave velocities and Young's modulus decreased with
increasing (at. %) Nickel concentration. At the same time, ultrasonic attenuation values and Poisson ratio
increased with increasing Nickel concentration (at. %). When we look at the graphics, it is clearly seen
that the change of nickel depending on the percentage values is effective in the composite structure to be

created. Such a study could be of significant importance in the ongoing advanced materials design.

Keywords: Ultrasonic properties, powder metallurgy, metal matrix composites

161



13.2

INVESTIGATION OF NEUTRON EMISSION SPECTRA OF 116.117.118,119,120.122, 124Gy
ISOTOPES INDUCED BY PROTON AT 7-11 MEV ENERGIES

Ismail Hakki SARPUN1'2'3, Ali Onur KAYAl, Abdullah AYD|N4, Eyyup TEL5,
Mohamed BELGAID®

1 Akdeniz University, Medicine Faculty, Radiation Oncology Department, Antalya, Turkey
2Akdeniz University, Physics Department, Antalya, Turkey
3Akdeniz University, Nuclear Sciences Application and Research Center, Antalya, Turkey
“Kirikkale University, Physics Department, Kirikkale, Turkey
*Osmaniye Korkut Ata University, Physics Department, Osmaniye, Turkey
® USTHB, Physics Faculty, Algiers, Algeria

Nuclear reaction codes such as Talys and Alice, have been improved for a long time in accordance with
nuclear reaction code necessity. These and similar all-in-one codes give us opportunity to calculate nuclear
properties, as well as nuclear cross sections. In these work, neutron emission spectra of Sn isotopes
induced with proton, incident energy range is 7 - 11 MeV, have been investigated through the theoretical
calculation of reaction cross sections via Talys and Alice codes. The calculated differential cross—section
results, as emission energy spectrum (do/dE), have been compared with available experimental results in
the experimental nuclear reaction database (EXFOR). The results show us that both Talys and Alice

calculations are in agreement with the experimental data for whole investigated reactions.

Key Words: Differential cross sections, TALYS and ALICE.
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13.3

THE STUDY OF BETA SHIELDING PERFORMANCE
FOR PMMA/COLEMANITE COMPOSITES

Shima MEHRANPOUR, Nilgun BAYDOGAN

Istanbul Technical University, Energy Institute, Maslak, 34469, Istanbul, Turkey

Poly (methyl methacrylate) (PMMA) is a thermoplastic material with high resistivity against abrasion and
heat. PMMA material has great thermal, mechanical and radiation shielding properties which can be
improved by the addition of colemanite filler. Based on superior structural properties of PMMA material
and the additives (colemanite filler), the produced PMMA based polymer composites can be used in
different application areas such as the aviation and aerospace field. These new materials have significant
advantages such as high durability and high strength.

Beta transmission techniques was applied to investigate the behavior of PMMA/Colemanite composite
samples against radiation. The results indicated that by the rise of colemanite concentration improved beta

shielding properties of PMMA.
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13.4
INVESTIGATION OF THE REACTION RATE AND CROSS SECTION OF

181Ta (a, N) $¥Re REACTION IN THE RANGE OF 10-30 MEV

Ercan YILDIZY Ismail Hakki SARPUNZ 3 Selcan SAHIN?

!Kahramanmaras Sutcu Imam University, Vocational School of Health Services
Department of Medical Imaging Tech., Kahramanmaras, Turkey
2Akdeniz University, Physics Department, Antalya, Turkey,Akdeniz University
®Nuclear Sciences Research and Application Center, Antalya, Turkey

In this study cross sections of the 1 Ta (o, n) 1® Re reaction have been calculated at 10-30 MeV energy
ranges. In these theoretical calculations the TALYS1.95 and NON-SMOKER codes were used.

Experimental values EXFOR was obtained. The obtained data were compared with experimental values.

Keywords: TALYS, EXFOR, reaction rate, cross section
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INVESTIGATION OF BORON CARBIDE BEHAVIOR
ON POLYMETHYLMETHACRYLIC

Duygu TULUK, Cuneyt ARSLAN, Nilgun BAYDOGAN

Istanbul Technical University, Ayazaga Campus, Maslak, 34469, Istanbul, Turkey

The aims of this study is the investigation of boron carbideon behavior in poly (methyl methacrylate)
(PMMA). The addition of boron carbide into poly (methyl methacrylate) (PMMA) has affected the surface

properties of PMMA. The reinforcement of boron carbide has changed the contact angle value of PMMA

in this study.

Keywords: Boron carbideon, contact angle, PMMA.

165



ICNRA2021

166



14.1
NUCLEAR METEOROLOGY APPLICATIONS

S. Asilhan SIRDAS”

“ Istanbul Technical University, Faculty of Aeronautics and Astronautics,
Department of Meteorological Engineering, Maslak 34469 Istanbul, Turkiye

Nuclear meteorology investigates the distribution and measurement of radioactive gases and aerosols
released into the atmosphere naturally or artificially as a result of human activities. Extreme weather
events have significant effects on both the society and the individual which makes it important to predict
them correctly. Extreme weather events are affected by a wide range of factors from local climate and
topography to globally. Due to such destruction of nuclear power plants that may occur as a result of
meteorological disasters or that may occur as a result of another natural disaster. Destruction of nuclear
power plant may be caused by meteorological or non-meteorological reasons as a result of these the
radiative particles released into the atmosphere. As a result of nuclear plant damage the large quantities
of radioactive gases and aerosols can be deposited in the atmosphere. The radioactive contamination of
the atmosphere can cause the biological destruction to all living things.

Atmospheric radioactivity is correlated with different meteorological parameters such temperature, wind
speed and absolute humidity etc. According to scientific researches, the concentration of radioactive
contamination in atmospheric boundary layer decreases or increases with static instability, inversion or
dynamic stability or mixing of air. Previous experimental studies point to excessive uniqueness in mixing

and distribution of radioactive aerosols. It is characterized by inversions and random fluctuations from
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one layer to another layer of atmosphere. Weather, distribution and concentration of radioactive materials
in air is complicated and not well defined due to chaotic behaviour of atmosphere.

The purpose of this study is to analyse the relationship between determinations of the concentration of
radioactive material in air, rainfall, snow or cloud elements. Precipitation is a significant scavenger of
radioactive aerosols from the atmosphere consequently it can accumulate them in large amounts. To
predict these events more correctly our understanding of them and building sustainable future has to be

investigated with climate change.

Keywords: Nuclear meteorology, radioactive aerosols, climate change, boundary layer, chaos
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14.2

MONTE CARLO METHOD TO SIMULATE VIRTUAL SOURCE MODEL
ON AN ELEKTA VERSA HD LINAC

Sumeyra CANY", Didem KARACETIN?, Niyazi MERIC!

LAnkara University, Institute of Nuclear Sciences
2Basaksehir Cam and Sakura City Hospital, Radiation Oncology

Purpose: The aim of this study is to develop in-house Monte Carlo dose calculation algorithm, namely
MC-SCAN, to simulate all mechanisms of interactions for accurate dose calculation in radiation therapy
and evaluate the MC-SCAN with beam modeling of Elekta VersaHD linear accelerator.

Materials and Methods: Mersenne Twister (MT) algorithm was taken advantage of
in MC-SCAN modeling so as to generate the random numbers. Mohan 6 MV photon spectrum was used
to simulate the energy spectrum of the photons and the source is modeled as a point source. The absorbed
dose is calculated with Water phantom and RW3 phantom geometry and all interaction mechanisms were
modeled to gain energy deposition. MC-SCAN dose engine was used to stimulate absolute dose, output
factors of both phantoms, TPRz0110, PDD, photon profile of different field sizes (5x5 cm? to 40x40 cm?)
as well as point dose of 10x10 cm?; after that, a comparison of all the achieved results with experimental
measurements went through.

Results: The mean photon energy achieved to be approximately 1983 MV. The difference between
calculated mean energy and theoretical one is <1%. The calculated TPR2o/10 value via MC-SCAN

modeling as (0.687 + 0.4). The difference between the calculated and measured value turned to be 1.62%.
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The difference between experimental PDD and photon profile, and the calculated ones by MC-SCAN
modeling was <3% for all field sizes.

Conclusion: Owning the potential to be used as an alternative tool to simulate virtual source model, the
MC-SCAN Monte Carlo engine was used for the same purpose on Elekta Versa HD LINAC. All
calculated values of MC-SCAN turned out to present the difference between experimental measurements

to be < 3%. Nonetheless, the algorithm is in dire need of further research for the sake of improvement.

Keywords: Beam model, Monte Carlo simulation, radiation dose, virtual source model
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