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Dersin Adi

Course Name

Elektropolimerik Nanoyapilar

Electropolymeric Nanostructures

Ders Seviyesi

Kodu Yariyih Kredisi AKTS Kredisi (Course Level)
(Code) (Semester) (Local Credits) (ECTS Credits)
PST616E Giiz 3 7.5 (Ph.D.)

Lisansiistii Program
(Graduate Program)

Polymer Science and Technology
(Polymer Science and Technology)

Dersin Tiirii
(Course Type)

Se¢meli Dersin Dili Ingilizce
(Elective) (Course Language) English

Dersin icerigi
(Course Description)

30-60 kelime arasi

Elektrot prosesleri, elektrokimyasal teknikler.

Dongiilii voltametri, diferansiyel puls voltametri, Elektrokimyasal Empedans Spektroskopisi, in-situ
spektroelektrokimya, monomerlerin yiikseltgenme ve indirgenme reaksiyonlari, elektropolimerizasyon,
Elektroaktif polimerik nanoyapilar ve bunlarin nanoboyutta karakterizasyonu (polythiophene, polypyrrole,
polyalkylenedioxythiophene ve kopolimerleri), iletken polimerlerin taramali prob mikroskopisi yontemleri
ile nanoboyutta karakterizasyonu, elektrografting, iletken polimer modifiye biosensor elektrotlar. iletken
polimerlerin mikro ve nanoyapilari 151k yayan displayler, elektromanyetik koruma panelleri,

Polimerik pil ve biosensor elektrotlar.

Electrode processes, Electrochemical techniques.

Cyclic voltammetry, Diferantial Pulse Voltametry, Electrochemical Impedance Spectroscopy, in-situ
spectroelectrochemical methods, Electrochemical oxidation of monomers, and electropolymerization,
Conductive polymers: polythiophene, polypyrrole, polyalkylenedioxythiophenes etc., and their copolymers,
Electroactive polymeric nanostructures, Nanoscale Characterization of electroactive polymeric
nanostructures ,scanning probe techniques, thin films and particules .light emitting polymeric displays,
electromagnetic shielding, polymeric batteries

Electrografting,electroactive polymer modified biosensor electrodes.

Dersin Amaci
(Course Obijectives)

Maddeler halinde 2-5 adet

-Nanoyapidaki elektroaktif polimerlerle ilgili ¢calismalar son yillarda biiyiik ilgi toplamaktadir

- Tleri teknoloji malzemeleri olan iletken polimerler ,iletken nanopartikiil ve polimerik ince filmlerin
olusturulmasi ,

- Elektropolimerizasyon teknik ve yontemleri ile konjuge polimerik ince film ve nanotaneciklerin
olusturulmasi ve

- Taramal1 prob mikroskopik ve spektroskopik karakterizasyonlarinin Y.Lisans ve Doktora 6grencilerine
Ogretilmesi.

Emphasis on the

-Nanostructured electroactive polymers

-Conductive polymers are Advanced materials,conductive nanoparticles and thin films
-Conjugated polymeric film and particule formations by Electropolymerization techniques
-Scanning probe Techniques

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Maddeler halinde 4-9 adet

1-PST alanina yenilik getiren, yeni bir diigiince, yontem, tasarim ve/veya uygulama gelistirebilme ya da

2. Bilinen bir diisiince, yontem, tasarim ve/veya uygulamay: farkli bir alana uygulayabilme,

3.0zgiin bir konuyu arastirabilme, kavrayabilme tasarlayabilme, uyarlayabilme ve uygulayabilme (beceri),
ve

4. alani ile ilgili caligmalarda arastirma yontemlerini kullanabilmede {ist diizey beceriler kazanmis olma
(beceri).

1- Developing a new idea, method, design and/or application which brings about innovation in the PST
area; or,

2- applying a conventional idea, method, design and/or application to a different environment; researching,
grasping, designing and applying an original subject (skill),

3- reaching an ability to critically analyze,

4- synthesize and evaluate the new and complex ideas, and acquiring the most developed skills about using
the research methods in studies in the PST area (skill).




Kaynaklar
(References)

En onemli 5 adedini belirtiniz

1. Eftekhari, A. (Ed.). (2008). Nanostructured Materials in Electrochemistry.
Weinheim: Wiley-VCH.

2. Nalwa, H. S. (Ed.). (1997). Handbook of Organic Conductive Molecules and
Polymers. NY: John-Wiley & Sons.

3. lzutsu, K. (2002). Electrochemistry in Nonaqueus Solutions. Weinheim,
Germany: Wiley-VCH.

4. Sarac, A. S. (2007). Nanoscale Characterization of Conductive Polymer
Electrocoated Carbon Fiber Surface. In Nalwa, H. S. (Ed.), Polymeric
Nanostructures and Their Applications. (pp. 475-512). Stevenson Ranch,
California, USA: American Scientific Publishers.

5. Sarac, A. S. (2007). Electropolymerization. In Mark, H.F. (Ed.), Encyclopedia of
Polymer Science And Technology (Concise 3rd ed). Hoboken, NJ: J. Wiley & Sons.

Odevler ve Projeler

(Homework & Projects)

BiR ADET LABORATUVAR DENEY SONUCU YORUMLAMA ODEVi
VERILECEKTIR.

ONE HOMEWORK ON A LABORATORY EXPERIMENT RESULTS’ DISCUSSION
WILL BE GIVEN.

Laboratuar Uygulamalan

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

LABORATUAR DENEY SONUCLARI YORUMLAMA ILE ILGILI (EIS)
SOFTWARE KULLANIMI

SOFTWARE USE RELATED TO THE ELECTROCHEMICAL IMPEDANCE
SPECTROSCOPY (EIS)

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi* Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)

Y1l i¢i Siavlan 1 %35
(Midterm Exams)

Kisa Simavlar
(Quizzes)

Odevler 1 %15
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi 1 %50
(Final Exam)

*Yukarida Belirtilen Sayilar Minimum Olup Yerine Getirilmesi Zorunludur.




DERS PLANI

Dersin
Hafta Konular Ciktilan

1 Elektrot prosesleri 1

2 Elektrokimyasal teknikler,in-situ spektroelektrokimya 2

3 Diferansiyel puls voltametri ,Lineer sweep voltametri 2

4 Dongiilii voltametri,in-situ spektroelektrokimya,monomerlerin yiikseltgenme ve indirgenme reaksiyonlari 2

5 Elektrokimyasal Empedans Spektroskopi,Esdeger devre modelleme 1

6 fletken polimerler: polythiophene, polypyrrole. 3

7 Tletken polimerler: polyalkylenedioxythiophene ve kopolimerleri 3

8 Elektropolimerizasyon ,elektroaktif polimerik nanoyapilar 4

9 iletken polimerlerin taramali prob mikroskopisi yontemleri ile nanoboyutta karakterizasyonu 4
10 Elektrografting,iletken polimer modifiye sensor elektrotlar - | 4
11 Elektrografting,iletken polimer modifiye sensor elektrotlar - 11 2
12 Iletken polimerlerin mikro ve nanoyapilari 151k yayan displayler 2
13 Elektromanyetik koruma panelleri ,polimerik pil 2
14 biosensor elektrotlar 1

COURSE PLAN
Course
Weeks Topics Outcomes

1 Electrode processes 1

2 Electrochemical techniques,in-situ spectroelectrochemistry 2

3 Cyclic voltammetry,Differantial Pulse VVoltametry 2

4 Electrochemical Impedance Spectroscopy,equivalent circuit modelling 2

5 Electrochemical oxidation of monomers,and electropolymerization 1

6 Conductive polymers: polythiophene,polypyrrole, 3

7 Conductive polymers: polyalkylenedioxythiophenes etc.,and their copolymers. 3

8 Electropolymerization and electroactive polymeric Nanostructures 4

9 Nanoscale characterizations scanning probe techniques,thin films and particules 4

10 Electrografting,electroactive - | 4

11 Electrografting,electroactive - 11 2

12 Light Emitting polymeric nanostructures and microstructures 2

13 Electromagnetic Shielding and polymeric batteries 2

14 polymer modified biosensor electrodes. 1




Dersin Polimer Bilimi ve Teknolojisi Programyla Iliskisi

Katki Seviyesi

Programin mezuna kazandiracag bilgi, beceri ve yetkinlikler (programa ait ¢iktilar) 1 2 3

i Yiksek lisans yeterliliklerine dayali olarak, PST alanindaki giincel ve ileri diizeydeki bilgileri sistematik bir
yaklagimla degerlendirebilme ve kullanabilme (beceri), 6zglin dusiince ve/veya arastirma ile uzmanlk
dizeyinde gelistirebilme, derinlestirebilme ve alanina yenilik getirecek 6zgin tanimlara ulasabilme (bilgi).

ii. PST alaninin iligkili oldugu disiplinlerarasi etkilesimi kavrayabilme; yeni ve karmasik dustincelerin elestirel X
analizini, sentezini ve degerlendirmesini yapabilme (beceri), uzmanlik gerektiren bilgileri kullanarak 6zgiin
sonuglara ulasabilme (bilgi).

iii. | PST alanina yenilik getiren, yeni bir distince, yontem, tasarim ve/veya uygulama gelistirebilme ya da bilinen X
bir dislince, yontem, tasarim ve/veya uygulamay: farkli bir alana uygulayabilme, 6zgln bir konuyu
arastirabilme, kavrayabilme tasarlayabilme, uyarlayabilme ve uygulayabilme (beceri), ve alani ile ilgili
calismalarda arastirma yéntemlerini kullanabilmede Ust diizey beceriler kazanmig olma (beceri).

iv. | PST alanina yenilik getiren, yeni bir dislince, yontem, tasarim ve/veya uygulama gelistiren ya da bilinen bir
disunce, yontem, tasarim ve/veya uygulamayi farkli bir alana uygulayan 6zgiin bir calismayi bagimsiz olarak
gerceklestirerek ve gelistirdigi bu calismayi en az birer adet ulusal ve uluslararasi hakemli dergilerde makale
olarak yayinlayarak alanindaki ilerlemeye katkida bulunabilme (Bagimsiz Calisabilme ve Sorumluluk
Alabilme Yetkinligi).

V. Yaratici ve elestirel distiinme, 6zgln ve disiplinlerarasi sorunlari ¢gdzme ve karar verme gibi Ust diizey X
zihinsel suregleri kullanarak alani ile ilgili yeni diisiince ve yontemler gelistirebilme (Ogrenme Yetkinligi) ve
bu konulardaki sorunlar g6zmede liderlik yapabilme (Bagimsiz Calisabilme ve Sorumluluk Alabilme

Yetkinligi).

Vi. Sosyal iligkileri ve bu iligkileri yonlendiren normlari elestirel bir bakis agisiyla inceleyebilme, gelistirebilme ve
gerektiginde degistirmeye yénelik eylemleri yénetebilme (lletisim ve Sosyal Yetkinlik).

vii. | Uluslararasi platformlarda, uzman kisiler ile, ingilizceyi en az Avrupa Dil Portféyli C1 Genel Diizeyi'nde

kullanarak ileri dlizeyde yazili, s6zlu ve gorsel iletisim kurarak alanindaki konulari tartigabilme, 6zgtin
goruslerini savunabilme ve alanindaki yetkinligini gosteren etkili bir iletisim kurabilme (/letisim ve Sosyal
Yetkinlik).

viii. | Alanindaki bilimsel, teknolojik, sosyal, kiiltirel veya etik konulardaki sorunlarin ¢ézimunde stratejik karar
verme sureglerini kullanarak islevsel etkilesim kurabilme; bu konulardaki ilerlemeleri tanitarak, yagadigi
toplumun bilgi toplumu olma ve bunu siirdirebilme sirecine katkida bulunabilme (Alana Ozgii Yetkinlik).

1: Az, 2. Kismi, 3. Tam

Relationship between the Course and Polymer Science and Technology Curriculum

Level of
Program Outcomes Contribution

1 2 3

i Developing and intensifying the current and high-level knowledge in the area of PST in a systematical manner (skill)
with the use of original thinking and/or research processes and in a specialistic level, based upon the competency in
M.S. level (knowledge).

i Grasping the inter-disciplinary interaction related to PST area; having the ability to critically analyze, synthesize and X
evaluate the new and complex ideas with systematical approaches, reaching original results by using the specialistic
knowledge (skill) (knowledge).

ii. Developing a new idea, method, design and/or application which brings about innovation in the PST area; or, applying X
a conventional idea, method, design and/or application to a different environment; researching, grasping, designing and
applying an original subject (skill), reaching an ability to critically analyze, synthesize and evaluate the new and
complex ideas, and acquiring the most developed skills about using the research methods in studies in the PST area
(skill).

iv. Contributing to the progress in the PST area by independently carrying out a study which uses a new idea, method,
design and/or application which brings about innovation in the area; or, applying a conventional idea, method, design
and/or application to a different environment, and by publishing this study in at least one scientific article in an
international peer reviewed journal (Competence to work independently and take responsibility).

V. Developing PST area-related new ideas and methods by making use of high level intellectual processes such as creative X
and critical thinking, interdisciplinary problem solving and decision making (Learning Competence) and taking the
leader role in solving these problems (Competence to work independently and take responsibility).

Vi. Ability to see and develop social relationships and the norms directing these relationships with a critical look and the
ability to direct the actions to change these when necessary. (Communication and Social Competency).
vii. | The ability to establish effective communication with experts in the international environments to discuss the area-

related subjects and to defend original opinions, showing one’s competency in the area (Communication and Social
Competency) by using written, oral and visual communication and developing argumentation skills in English language
—at least European Language Portfolio C1 Level (Communication and Social Competency).

viii. | Contributing to the solution of the PST area-related social, scientific, cultural and ethical problems and promoting the
development of these values by establishing effective communication and using the strategic decision making
processes, and also contributing to the society’s state and progress towards being an information society by announcing
and promoting the technological, scientific and social developments in PST area (Area Specific Competency).

1: Little, 2. Partial, 3. Full

Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)
Prof Dr. A.Sezai SARAC
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