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Dersin Icerigi

(Course Description)

Ders kapsaminda, yiizey ve arayiizey kavramlari, yiizey termodinamigi, Gibbs denklemi;
ve saf sivi ve ¢ozelti ylizeylerinin gerilimlerinin denel tayin metodlan ilk yarida
verilmektedir. Daha sonra ikinci yarida, polimer yiizey o6zellikleri, sivi damlasi temas
acis1 Ol¢iimii ile katilarin serbest yiizey enerjisi tayini, ylizey spektroskopisi kapsaminda
ise ESCA, IR yoOntemleri tanitilmaktadir. Ayrica polimer iizerine adsorpsiyon ve misel
olusumu da anlatilacaktir.

“Surface” and “interface” concepts, surface thermodynamics, Gibbs equation and the
experimental determination of surface tension of pure liquids, solutions are taught in
first part of the of the course. Later, surface properties of polymers; experimental
determination of solid surface free energies from contact angle measurements of liquid
drops and surface spectroscopy including ESCA, IR were given in the second part. The
adsorption on polymer surfaces and micelle formation are also discussed.

Dersin Amaci

(Course Objectives)

1. Saf sivi ve ¢ozeltilerin yiizey ve araylizey gerilimlerini inceleyen yontemlerin
Ogretilmesi,
il. Kati1 yilizey serbest enerjisi i¢in ilgili gelistirilen temas acgis1 ve ylizey

karakterizasyonu i¢in spektroskopik modern tekniklerin dgretilmesi,

iii.  Bu bilgilerin polimer teknolojisinde kullanimi ve uygulama alanina uygun
polimer ylizeylerinin se¢imi,

iv.  Polimerlerin yilizey modifikasyonunda kullanilan teknikler konusunda temel
bilgiler verilmesi amaglanmistir.

The objectives of this course are given below:

1. The teaching of the methods which are used in the determination of surface and
interfacial tension of pure liquids and solutions,
il. Surface free energy determination of solids from the contact angle measurements

of liquid drops and spectroscopic methods to characterize polymer surfaces,

iii.  Selection of suitable polymeric surfaces for specific applications using the basic
knowledge given above,

iv.  The methods which are applied to modify the polymeric surfaces.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

i.  Yiizey Termodinamiginin Ogrenilmesi

ii. Yiizey Gerilimi Kavramimin Anlasiimasi ve Denel Tayinlerinin Ogrenilmesi
iii. Siv1 Yiizey Ozellikleri ile Ilgili Kavramlarin Kazanilmasi

iv. Polimer Yiizey Ozelliklerinin incelenmesi

v. Yiizey Karakterizasyonu ile Ilgili Bilgilerinin Kazanilmasi

vi. Temas Acilar1 Hakkinda Teorik ve Pratik Bilgi Kazanilmasi

i.  Understanding of Surface Thermodynamics

ii. Understanding of Surface Tension Concept and Studying of Experimental Methods

iii. Understanding of Surface Properties of Liquids

iv. Understanding of Surface Properties of Polymers

v. Studying of Surface Characterization

vi. Understanding of Contact Angle Concept and Studying of Theoretical and
Experimental Concepts




Kaynaklar
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Odevler ve Projeler

(Homework & Projects)

POLIMER YUZEYLERIYLE ALAKALI YENIi BiR KONUDA LIiTERATUR
TARAMASI VE DENEME ONERILMESIYLE ILGILi DETAYLI RAPOR

LITERATURE SEARCH AND PROPOSAL OF AN EXPERIMENTAL STUDY
ON A SPECIFIC, NOVEL TOPIC IN POLYMER SURFACES FIELD

Laboratuar Uygulamalar

(Laboratory Work)

HAYIR

NO

Bilgisayar Kullanim

(Computer Use)

HAYIR

NO

Diger Uygulamalar

(Other Activities)

HAYIR

NO

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi*
(Activities) (Quantity)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

Y1l ici Smavlar 1 % 25
(Midterm Exams) (25 %)

Kisa Sinavlar

(Quizzes)

Odevler
(Homework)

LITERATURE % 25
REPORT (25 %)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinav1 1 % 50
(Final Exam) (50 %)

*Yukarida Belirtilen Sayilar Minimum Olup Yerine Getirilmesi Zorunludur.




DERS PLANI

Dersin
Hafta Konular Ciktilar:
1 Yiizey ve ara-ylizeylere girig i
2 Yiizey termodinamigi i
3 Yiizey termodinamigi, Gibbs denklemi i
4 Saf siv1 yiizeyleri iii
5 Cozelti yiizeyleri, miseller iii
6 Saf s1v1 denel yiizey/ara-ylizey gerilim tayinleri 1,ii
7 Cozeltilerin denel ylizey/ara-yiizey gerilim tayinleri Lil
8 Polimer yiizey 6zellikleri | 1,iv
9 Polimer yiizey 6zellikleri I1 1,iv
10 Polimer {izerine adsorpsiyon iv
11 Yiizey spektroskopisi: ESCA, IR, v
12 Temas agilari: Teori i1,vi
13 Temas agilari: Teori ve pratik iliskisi i1,vi
14 Temas agilari: Pratik 11,vi
COURSE PLAN
Course
Weeks Topics Outcomes

1 Introduction to surfaces and interfaces i

2 Thermodynamics of interfaces i

3 Thermodynamics of interfaces, Gibbs Equation i

4 Pure liquid surfaces iii

5 Liquid solution surfaces, micelles iii

6 Experimental determination of surface tension at pure liquid surfaces / interfaces 1,1

7 Experimental determination of surface tension at solution surfaces / interfaces 1,ii

8 Properties of polymer surfaces I L,iv

9 Properties of polymer surfaces 11 Liv

10 Adsorption on polymers v

11 Surface spectroscopy, ESCA, IR v

12 Contact angles: Theory ii,vi

13 Contact angles: relationship between theory and practice. ii,vi

14 Contact angles: Practice 11,vi




Dersin Polimer Bilimi ve Teknolojisi Programiyla iliskisi

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

Katki Seviyesi

1

2

3

i

Lisans dlizeyi yeterliliklerine dayali olarak, PST programi alaninda bilgilerini uzmanlik diizeyinde
gelistirebilme ve derinlestirebilme (yeterli bilgi birikimi), ayrica alaninin iligkili oldudu disiplinler arasi etkilesimi
kavrayabilme (bilgi).

X

ii.

Alaninda edindigi uzmanlik diizeyindeki kuramsal ve uygulamali bilgileri kullanabilme (beceri) ve edindigi bu
bilgileri farkh disiplin alanlarindan gelen bilgilerle butiinlestirerek yorumlayabilme ve yeni bilgiler
olusturabilme (beceri), gerektiginde bu bilgi ve becerilerini disiplinlerarasi galismalarda kullanabilme (Alana
Ozgil Yetkinlik).

Alani ile ilgili kargilasilan sorunlari ¢goziimleyebilmek igin bagimsiz arastirma yuritebilme, gerektiginde yeni
stratejik yaklagimlar gelistirebilme ve sorumluluk alarak ¢ézim uretilmesinde liderlik yapabilme (Bagimsiz
Calisabilme ve Sorumluluk Alabilme Yetkinligi).

Alaninda edindigi uzmanlik diizeyindeki bilgi ve becerileri elestirel bir yaklasimla dederlendirebiime ve
6grenmesini yonlendirebilme (Ogrenme Yetkinligi).

Alanindaki giincel gelismeleri ve kendi galismalarini, nicel ve nitel veriler ile destekleyerek, alanindaki ve
alan disindaki ulusal ve uluslar arasi gruplara, Tiirkge veya ingilizce (en az Avrupa Dil Portféyii B2 genel
diizeyinde kullanarak) yazil, sézlii ve gérsel olarak sistemli bigimde aktarabilme ve tartisabilme (iletisim ve
Sosyal Yetkinlik) (Alana Ozgii Yetkinlik).

Alaninda edindikleri bilgileri sosyal yasama uygulayabilme, sosyal yasamda gevre gibi konularda farkindalik
yaratma, gerektiginde elestirel bakis getirme ve sosyal iliskileri yonlendiren normlari degistirmek igin
harekete gecebilme (lletisim ve Sosyal Yetkinlik).

Alaninin gerektirdigi diizeyde bilgisayar yazilimi ile birlikte bilisim ve iletigim teknolojilerini ileri dizeyde
kullanabilme (lletisim ve Sosyal Yetkinlik).

Alant ile ilgili verilerin toplanmasi, yorumlanmasi, uygulanmasi ve duyurulmasi agsamalarinda toplumsal,
bilimsel, kiltirel ve etik degerleri gdzeterek denetleyebilme ve bu degerleri 6gretebilme, ilgili konularda
strateji, politika ve uygulama planlari gelistirebilme ve elde edilen sonuglari, kalite strecleri gergcevesinde

degerlendirebilme (Alana Ozgii Yetkinlik).

1: Az, 2. Kismi, 3. Tam

Relationship between the Course and Polymer Science and Technology Curriculum

Program Outcomes

Level of

Contribution

1

2

3

Developing and intensifying knowledge in the PST program area, based upon the competency in the undergraduate
level (sufficient knowledge), and also grasping the inter-disciplinary interaction related to the same area (knowledge).

X

The ability to use the expert-level theoretical and practical knowledge in the area of PST(skill), and also 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).

X

ii.

The ability to carry out specialistic studies independently related to the problems in PST area by making use of 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).

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

Systematically transferring the current developments in the area and one’s own work (In the programs with 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).

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).

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

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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