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Dersin icerigi
(Course Description)

30-60 kelime arasi

Giris ve genel bilgiler. Polimerlerde dayaniklilik, Polimerlerde yap1 ve dayaniklilik arasindaki iliskiler,
polimerlerin geri kazanimi ve bozunabilir polimerler hakkinda temel bilgiler. Polimerlerin bozunma
mekanizmalarini incelemekte kullanilan analiz teknikleri. Isisal ve fotokimyasal bozunma mekanizmalari,
polimerlerin oksidasyonu. Stabilizasyon mekanizmasi, antioksidant ve stabilizatorler. Bozunma ve yangin
tehlikesi. Ozel kosullar altinda bozunma. Biyo bozunur polimerler ve mekanik bozunma.

Introduction, general concepts of polymer degradation, polymer durability, recycling of polymers.
Degradable polymers. Techniques used in the study of polymer degradation and stabilization. The
mechanisms of thermal and photo degradation of polymers. Oxidation of polymers. Mechanism of
stabilization. Antioxidants and stabilizers. Degradation and fire hazard. Degradation in special
environments. Biodegradable polymers. Mechanical degradation.

Dersin Amaci
(Course Obijectives)

Maddeler halinde 2-5 adet

1)Polimer malzemelerde kimyasal yap1/ dayaniklilik ve fiziksel 6zellikler arasindaki iligkilerin
gosterilmesi,

2) Endiistriyel 6neme sahip polimerlerin temel bozunma mekanizmalarinin agiklanmasi,

3) Polimerlerin bozunmasi ve kararli kilinmasinda kullanilan genel analiz teknikleri (spektroskopik,
kromatografik, termal, v.b.) hakkinda bilgi verilmesi,

4) Polimerlerin termal ve foto oksidasyon bozunma mekanizmalarinin 6gretilmesi,

5) Polimerlere kararlilik kazandirilmas: siirecinde antioksidant ve stabilizatorlerin gorevi gosterilecektir

1) The relation between chemical structure/durability and physical properties in polymer materials will be
shown

2) Main degradation mechanism of industrially important polymers will be discussed.

3) A brief information about the general techniques (spectroscopy, chromatography, thermal etc.) used in
the investigation of polymer degradation and stabilization will be given.

4) Thermal and photo oxidation mechanism of polymer degradation will be discussed

5) The role of antioxidant and stabilizers will be shown in polymer stabilization.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Maddeler halinde 4-9 adet

Dersi bagariyla gegen doktora 6grencileri asagidaki konularda bilgi sahibi olurlar ve yetkinlik kazanirlar;
I) Polimerlerin temel bozunma mekanizmalari
I) Cok kullanilan analiz teknikleri
I11) Polimerlerin kararlilig: ve fiziksel 6zellikleri ile kimyasal yap1 arasindaki iligkiler
IV)Polimerlerin oksidasyonu mekanizmast
V) Isisal ve fotokimyasal bozunma mekanizmalari
VI) Antioksidant ve stabilizatorlerin etki mekanizmasi

Master students who successfully passes the course will be gain knowledge and competency on the
following subjects;

1) Main degradation mechanism of polymers

I1) General techniques used in polymer degradation and stablization

I11) The relation between chemical structure/durability and physical properties in polymer materials
1) Oxidation mechanism of polymers

V) Thermal and photo degradation mechanism of polymers
VI) The role of antioxidant and stabilizers in polymer stabilization




Kaynaklar
(References)

Maddeler halinde en ¢ok 5 adet

1) Allen, N. S. & Edge, M. (1992). Fundamentals of Polymer Degradation and
Stabilization. Essex, England: Elsevier Science Publisher Ltd.

2) Grassie, N. & Scott, G. (1985). Polymer Degradation and Stabilisation. U.K.:
Cambridge University Press.

3) Schnabel, W. (1981). Polymer Degradation. Munich: Hanser.

Odevler ve Projeler

Yok

(Homework & Projects) NO
Laboratuar Uygulamalar: Yok
(Laboratory Work) NO
Bilgisayar Kullanim Yok
NO
(Computer Use)
Diger Uygulamalar
(Other Activities)
Basar1 Degerlendirme Faaliyetler Adedi* Degerlendirmedeki Katkisi, %
Sistemi (Activities) (Quantity) (Effects on Grading, %)
Y1l i¢i Siavlan 1 % 40
(Assessment Criteria) (Midterm Exams) (40 %)
Kisa Sinavlar
(Quizzes)
Odevler
(Homework)
Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi

(Laboratory Work)

Diger Uygulamalar

(Other Activities)

Final Simmavi 1 % 60
(Final Exam) (60 %)

*Yukarida Belirtilen Sayilar Minimum Olup Yerine Getirilmesi Zorunludur.




DERS PLANI

Dersin
Hafta Konular Ciktilar:
1 Giris, Genel kavramlar |
2 Polimer geri kazanimi ve bozunabilir polimerler |
3 Temel bozunma mekanizmalari |
4 Temel bozunma mekanizmalari-I1 |
5 Genel analiz teknikleri I
6 FT-IR, GC, GC-MS, Piroliz-GC I
7 IHNMR, GPC, DSC, TGA ve yaslandirma testleri I
8 Kimyasal yap1 —dayaniklilik ve fiziksel 6zellikler arasindaki iligkiler i
9 Oksidayon mekanizmast v
10 Polimerlerin 1s1sal bozunmasi V
11 Foto kimyasal reaksiyonlar ve polimerlerin fotobozunmasi V
12 Stabilizasyon mekanizmast VI
13 Antioksidant etki mekanizmasi VI
14 Isisal ve fotokimyasal stabilizatdrler VI
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction and general concepts |
2 Polymer recycling and degradable polymers |
3 Main degradation mechanism of polymers |
4 Main degradation mechanism of polymers-II I
5 General techniques used in polymer degradation and stablization 1]
6 FT-IR, GC, GC-MS, Pyrolysis-GC I
7 1HNMR, GPC, DSC, TGA and weathering tests ]
8 Chemical structure/durability and physical properties of polmers i
9 Oxidation mechanism of polymers \Y
10 Thermal degradation of polymers \Y
11 Photochemistry and photodegradation of polymers \Y
12 Mechanism of polymer stabilization Vi
13 Antioxidant action VI
Thermal and photo stabilizers VI
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Dersin Polimer Bilimi ve Teknolojisi Programyla iliskisi

Katki
Programin mezuna kazandiracag bilgi, beceri ve yetkinlikler (programa ait ¢iktilar) Seviyesi
1123
i Yiksek lisans yeterliliklerine dayali olarak, PST alanindaki gtincel ve ileri diizeydeki bilgileri sistematik bir +

yaklasimla degerlendirebilme ve kullanabilme (beceri), 6zgin dusiince ve/veya arastirma ile uzmanlk
duzeyinde gelistirebilme, derinlestirebilme ve alanina yenilik getirecek 6zgln tanimlara ulagabilme (bilgi).

ii. PST alaninin iligkili oldugu disiplinlerarasi etkilesimi kavrayabilme; yeni ve karmasik dislncelerin elestirel +
analizini, sentezini ve degderlendirmesini yapabilme (beceri), uzmanlk gerektiren bilgileri kullanarak 6zgiin
sonuglara ulagabilme (bilgi).

iii. PST alanina yenilik getiren, yeni bir disiince, yontem, tasarim ve/veya uygulama gelistirebilme ya da bilinen bir +
dusunce, yontem, tasarim ve/veya uygulamayi farkh bir alana uygulayabilme, 6zgiin bir konuyu arastirabilme,
kavrayabilme tasarlayabilme, uyarlayabilme ve uygulayabilme (beceri), ve alani ile ilgili galismalarda arastirma
yontemlerini kullanabilmede st diizey beceriler kazanmig olma (beceri).

iv. PST alanina yenilik getiren, yeni bir diisiince, yontem, tasarim ve/veya uygulama gelistiren ya da bilinen bir
dusunce, yontem, tasarim ve/veya uygulamayi farkh bir alana uygulayan 6zgin bir galismay! bagimsiz olarak | +
gerceklestirerek ve gelistirdigi bu calismay! 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 distinme, 6zgin ve disiplinlerarasi sorunlari ¢ézme ve karar verme gibi st dizey zihinsel +
surecleri kullanarak alani ile ilgili yeni duslince ve yontemler gelistirebilme (Ogrenme Yetkinligi) ve bu
konulardaki sorunlari ¢c6zmede 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 ydnetebilme (lletisim ve Sosyal Yetkinlik).
Vil. Uluslararasi platformlarda, uzman Kkisiler ile, ingilizceyi en az Avrupa Dil Portféyii C1 Genel Diizeyi'nde

kullanarak ileri duzeyde yazili, sozli ve gorsel iletisim kurarak alanindaki konulari tartisabilme, 6zgin
goruslerini savunabilme ve alanindaki yetkinligini gdsteren etkili bir iletisim kurabilme (lletisim ve Sosyal
Yetkinlik).

viii. Alanindaki bilimsel, teknolojik, sosyal, kiltlrel veya etik konulardaki sorunlarin gézimdinde stratejik karar verme
sureglerini kullanarak iglevsel etkilesim kurabilme; bu konulardaki ilerlemeleri tanitarak, yagadig toplumun bilgi
toplumu olma ve bunu siirdiirebilme siirecine katkida bulunabilme (Alana Ozgii Yetkinlik).

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).

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

iii. Developing a new idea, method, design and/or application which brings about innovation in the PST area; +
or, applying 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 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)
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