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Ders Seviyesi
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(Course Type) (Compulsory) (Course Language) (English)

Dersin icerigi
(Course Description)

30-60 kelime arasi

Giris. Molekiil agirligt ve dagilimi. Serbest radikal polimerizasyon ve kopolimerizasyon kinetigi.
Basamakl1 polimerizasyonun istatistigi. Iyonik polimerizasyon ve kinetigi. Polimerizasyon teknikleri.
Seyreltik ¢ozelti konformasyonu: digslanmis hacim, ¢oziicii etkisi, zayif ¢oziiciilerde sarmal yumak gegisi.
Swvi-sivi faz ayrimi; ¢ozelti termodinamigi ve Flory-Huggins teorisi. Cozelti viskozitesi ve Flory-Fox
bagntisi. Sayisal 6zellikler (buhar basinct diigmesi, donma noktasi alcalmasi, osmotik basing): molekiil
agirliginin bagil ve mutlak tayin yontemleri.

Introduction. Molar mass and molar mass distribution. Kinetics of free radical polymerization and
copolymerization. Statistics of step growth (polycondensation) polymerization. Cationic and anionic
polymerizations. Polymerization techniques. Dilute solution conformation and solvent quality; excluded
volume and chain swelling; theta state and collapse to globule in poor solvents; coil-to-rod transition.
Liquid-liquid phase separation; mixture thermodynamics and regular solution theory; Flory-Huggins theory
of polymer solutions. Solution viscosity and colligative properties (vapour pressure lowering, freezing point
depression, osmotic pressure) of dilute polymer solutions : relative and absolute methods of determining
molecular weights

Dersin Amaci

(Course Objectives)

Maddeler halinde 2-5 adet

1-Makromolekiillerin olusum reaksiyonlar1 ve {iretim prosesleri hakkinda bilgi vermek

2- Polimerlerin ve polimer ¢ozeltilerinin kinetigi,termodinamigi, konformasyonel ve yapisal degisimlerini
anlamak

3- Makromolekiiler konformasyon ve entropiyi, sicaklik ve ¢oziicii etkisini agiklamak

4-Polimer ¢ozeltilerindeki faz ayrimini 6grenmek

5-Polidispers makromolekiil sistemlerinin molekiil agirlig: tayini igin ¢esitli yontemleri, aralarindaki
korelasyonlar: ve deneysel olarak nasil tayin edildiklerini tanimlamak

1-To give broad information about production reactions of macromolecules.

2-To understand and derive the physical basis for thermodynamic, kinetics, conformational and structural

changes in polymers solutions

3-To explain the conformation of macromolecules and its relation to the entropy and, the influence of

solvent quality and temperature.

4-To learn about phase separation in polymer solutions and the basic theoretical understanding.

5-To describe the various methods for determination of the molecular weight of polydisperse
macromolecule systems, the correlation between them, and how they are determined exprimentally.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Maddeler halinde 4-9 adet

Bu dersi basariyla tamamlayan yiiksek lisans 6grencileri asagidaki konularda bilgi, beceri ve yetkinlik
kazanirlar;
I-Polimerlerin fiziksel davranisi ve prosesleri hakkinda molekiiler diizeyde diisiinebilme yetenegini
kazandirmak
II-Makromelekiillere fizikokimyanin temel prensiplerini uygulama yetenegini kazandirmak
III-Polimerlerin fiziksel ve kimyasal davraniglarini anlamak, iiretim problemlerini ¢6zme yetenegini
kazandirmak
IV-Disiplinlerarasi projelerde ¢alisan arastiricilarda gereken kompleks diisiinme yetenegini gelistirmek

MSec. students who successfully pass this course gain knowledge, skills and competency in the following
subjects;

I-To be able to qualitatively think at the molecular level about physical polymer behavior and processes.
II-To be able to apply the basic principles of Physical Chemistry to macromolecules

III-To be able to understand their physical and chemical behaviours and to solve the problems on
production

IV-To develop the complex critical thinking skills required by scientists working on projects with
interdisciplinary foci.




Kaynaklar
(References)

En 6nemli 5 adedini
belirtiniz.

1. Sperling, L. H. (2006). Introduction to Physcical Polymer Science
(4th ed). Pennsylvania: Wiley.

2. Chanda, M. (2006). Introduction to Polymer Science and Chemistry:
A Problem Solving Guide. : CRC Press.

Odevler ve Projeler

(Homework & Projects)

Laboratuar Uygulamalar

(Laboratory Work)

Bilgisayar Kullanim

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

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

Yil ici Smavlar 2 % 50
(Midterm Exams) (50 %)

Kisa Smavlar

(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi

(Laboratory Work)

Diger Uygulamalar

(Other Activities)

Final Smawvi 1 % 50
(Final Exam) (50 %)

*Yukarida Belirtilen Sayilar Minimum Olup Yerine Getirilmesi Zorunludur.




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Polimerlerle ilgili genel bilgi 111
2 Molekiil agirlig1 ve dagilimi 111
3 Serbest radikal polimerizasyonu ve kinetigi 111
4 kopolimerizasyon ve kinetigi LIV
5 Iyonik polimerizasyon ve kinetigi I
6 Basamakli polimerizasyonun statistigi LIV
7 polimerizasyon prosesleri LIV
8 Makromolekiiler konformasyon LITI
9 Dislanmis hacim, ¢oziicii etkisi, zayif ¢coziiciilerde sarmal yumak gegisi LT
10 Makromolekiiler termodinamik ILIV
11 | Coziiniirliik parametresi ve tayin edilme yontemleri ILIV
12 | Polimer ¢ozeltilerinin sivi-sivi faz ayrimlari LIV
13 | Seyreltik polimer ¢ozeltilerinin sayisal dzellikleri LIV
14 | Polimer ¢ozeltilerinin viskozitesi 1,1V
COURSE PLAN
Course
Weeks Topics Outcomes
1 General knowledge of polymers 111
2 Molecular weight and molecular weight distrubition 11T
3 Free radical polymerization and its kinetics 111
4 Copolimerization and its kinetics 1LV
5 Ionic polimerization and its kinetics I
6 Step growth polymerization and its statics LIV
7 Thermodynamics of polymerization LIV
8 Macromolecular conformation LIIT
9 Excluded volume, solvent effect, coil to global transition in poor solvents LIII
10 Macromolecular thermodynamics ILIV
11 Solubility parameters and determination methods ILIV
12 Liquid-liquid phase separations of polymer solutions LIV
13 Colligative properties of dilute polymer solutions LIV
14 Viscosity of polymer solutions LIV




Dersin Polimer Bilimi ve Teknolojisi Programiyla iliskisi

Katki Seviyesi
Programin mezuna kazandiracag bilgi, beceri ve yetkinlikler (programa ait ¢iktilar) 1 2 3
i. Lisans diizeyi yeterliliklerine dayali olarak, PST programi alaninda bilgilerini uzmanlik diizeyinde gelistirebilme X

ve derinlestirebilme (yeterli bilgi birikimi), ayrica alammn iliskili oldugu disiplinler arasi etkilesimi
kavrayabilme (bilgi).

ii. | Alaninda edindigi uzmanlik diizeyindeki kuramsal ve uygulamali bilgileri kullanabilme (beceri) ve edindigi bu X
bilgileri farkl1 disiplin alanlarindan gelen bilgilerle biitiinlestirerek yorumlayabilme ve yeni bilgiler olusturabilme
(beceri), gerektiginde bu bilgi ve becerilerini disiplinleraras: calismalarda kullanabilme (Alana Ozgii Yetkinlik).

iii. | Alani ile ilgili karsilagilan sorunlari ¢oziimleyebilmek igin bagimsiz arastirma yiiriitebilme, gerektiginde yeni X
stratejik yaklasimlar gelistirebilme ve sorumluluk alarak ¢oziim iiretilmesinde liderlik yapabilme (Bagimsiz
Calisabilme ve Sorumluluk Alabilme Yetkinligi).

iv. | Alaninda edindigi uzmanhk diizeyindeki bilgi ve becerileri elestirel bir yaklasimla degerlendirebilme ve | X
dgrenmesini yonlendirebilme (Ogrenme Yetkinligi).

V. Alanindaki giincel gelismeleri ve kendi ¢alismalarini, nicel ve nitel veriler ile destekleyerek, alanindaki ve alan X
digindaki ulusal ve uluslar aras1 gruplara, Tiirkge veya Ingilizce (en az Avrupa Dil Portfoyii B2 genel diizeyinde
kullanarak) yazihi, sézlii ve gorsel olarak sistemli bicimde aktarabilme ve tartisabilme (iletisim ve Sosyal
Yetkinlik) (Alana Ozgii Yetkinlik).

vi. | Alaninda edindikleri bilgileri sosyal yasama uygulayabilme, sosyal yasamda g¢evre gibi konularda farkindalik
yaratma, gerektiginde elestirel bakis getirme ve sosyal iliskileri yonlendiren normlari degistirmek i¢in harekete
gecebilme (Iletisim ve Sosyal Yetkinlik).

vii. | Alaninm gerektirdigi diizeyde bilgisayar yazilimi ile birlikte bilisim ve iletisim teknolojilerini ileri diizeyde
kullanabilme ({letisim ve Sosyal Yetkinlik).

viii. | Alani ile ilgili verilerin toplanmasi, yorumlanmasi, uygulanmasi ve duyurulmasi agamalarinda toplumsal,
bilimsel, kiiltiirel ve etik degerleri gozeterek denetleyebilme ve bu degerleri 6gretebilme, ilgili konularda strateji,
politika ve wuygulama planlart gelistirebilme ve elde edilen sonuglari, kalite siiregleri ¢ergevesinde
degerlendirebilme (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 knowledge in the PST program area, based upon the competency in the X

undergraduate level (sufficient knowledge), and also grasping the inter-disciplinary interaction related to the
same area (knowledge).

ii. The ability to use the expert-level theoretical and practical knowledge in the area of PST(skill), and also X
interpreting and forming new types of knowledge by combining the knowledge from the area of PST and the
knowledge from various other disciplines (skill), and using these knowledge and the skills for problem solving
and/or application (which are processed within the area) in inter-disciplinary studies (Area Specific
Competency).

iii. The ability to carry out specialistic studies independently related to the problems in PST area by making use of X
the research methods (skill), developing new strategic solutions to the unforeseen and complex problems and
taking the responsibility and leadership to solve these problems in the same area. (Competence to work
independently and take responsibility).

iv. | Assessing the specialistic knowledge and skill gained through the study with a critical view and directing one’s | X
own learning process (Learning Competence).

V. Systematically transferring the current developments in the area and one’s own work (In the programs with X
thesis) to other groups in and out of the area; in written, oral and visual forms (Communication and Social
Competency) both in Turkish and in English (at least European Language Portfolio B2 Level) (Area Specific).

vi. [ Ability to apply the knowledge in social life, creating awareness in social life like environmental problems,
gaining a critical look and the ability to make changes in the norms directing the social relations when necessary
(Communication and Social Competency).

vii. | Using the computer software together with the information and communication technologies efficiently and
according to the needs of the area (Communication and Social Competency).

viii. | Paying regard to social, scientific, cultural and ethical values during the collecting, interpreting, practicing and
announcing processes of the PST related data and the ability to teach these values to others, developing strategy,
policy and application plans concerning the subjects related to this area and the ability to evaluate the end results
of these plans within the frame of quality processes (Area Specific Competency).

1: Little, 2. Partial, 3. Full
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