MEM-214 METALURJI TERMODINAMIGI 11

METALURJI VE MALZEME MUHENDISLIGI

Egitim ve Ogretim Yontemleri Krediler
Yaryl Teori| Uyg.| Lab. | Proje/Alan Cahsmas: | Odev | Diger | Toplam Kredi Q::;Z
4 42 15 8 75 3 3

Ders Dili Tiirkce

Zorunly / Zorunlu

Se¢meli

On sartlar | MEM 205-Met. Termodinamigi 1

Dersin Clausius-Clapeyron denklemi ve faz doniisiimlerinde kullanilmasi. Trouton kurali. Gibbs-Helmoltz

icerigi denklemi- Standard entalpi ve Standard serbest enerji gecis iliskisi. Van’t Hoff denklemi-Standard serbest
enerji ve denge sabitinin sicaklikla degisimleri. Kismi molar miktarlar kavrami. Gibbs-Duhem denklemi.
Molar miktarlardan kismi molar miktarlarm elde edilmesi. ideal ¢ozeltiler-Raoult yasas1. ideal olmayan
¢ozeltiler- aktivite ve aktivite katsayisi. Henry yasasi-seyrelti ¢ozeltileri. Farkli standard konumlar. Sievert
yasasi. Karigim fonksiyonlari. Fazlalik fonksiyonlari. Diizenli (diizgiin) fonksiyonlar. Gibbs-Duhem
denkleminin ¢esitli uygulamalari. ikili c¢ozeltilerde bilinmeyen kismi molar miktarin ve bilinmeyen
aktivitenin entegrasyon ve grafik metodlarla ¢dziimlenmesi. Coklu ¢6zelti sistemleri.

Dersin Metalurji’de karisim ve alasim termodinamiginin temellerini olusturmaktir.

Amaci

Ogrenme Dersi alan Ogrencilerin, metaliirjide ve bilhassa ¢ozeltiler icinde meydana gelebilen tepkimelerin

Ciktilar1 ve | termodinamik analizlerini yapabilmeleri igin ¢6zelti termodinamiginin temel kavramlarmi cesitli problem

Yeterlilikler | ¢coziimlerinin destegi ile olusturmaktir.

Ders Kitab1 | Cesitli kaynaklardan derlenen ders notlart.

ve/veya

Kaynaklar

Degerlendir Va.rsa X) qla}rak Yiizde (%)

me isaretleyiniz

Olgiitleri Ara Sinavlar X 35
Kisa Sinavlar
Odevler X 5
Projeler
Dénem Odevi
Laboratuvar
Diger
Dénem Sonu Sinavi X 60

Ders Prof. Dr. A. Tamer OZDEMIR (tozdemir@gazi.edu.tr)

Sorumlulari

Hafta Konular

1 Clausius-Clapeyron denklemi ve faz doniigimlerinde kullanilmasi

2 . Trouton kurali. Gibbs-Helmoltz denklemi-

3 Standard entalpi ve Standard serbest enerji gecis iliskisi.

4 Van’t Hoff denklemi-Standard serbest enerji ve denge sabitinin sicaklikla degigimleri.

5 Kismi molar miktarlar kavrami. Gibbs-Duhem denklemi.

6 Molar miktarlardan kismi molar miktarlarin elde edilmesi.

7 Ideal gdzeltiler-Raoult yasasi. Ideal olmayan ¢ozeltiler- aktivite ve aktivite katsayisi.

8 Ara sinav

9 Henry yasasi-seyrek ¢ozeltiler. Sievert yasasi. Karisim fonksiyonlari. Fazlalik fonksiyonlari.

10 Diizenli fonksiyonlar. Ornek problemler.

11 Gibbs-Duhem denkleminin cesitli uygulamalari.

12 Ikili gozeltilerde bilinmeyen kismi molar miktarmn ve bilinmeyen aktivitenin entegrasyon yontemi ile
¢Oziimlenmesi

13 Ikili gozeltilerde bilinmeyen kismi molar miktarm ve bilinmeyen aktivitenin entegrasyon ve grafik

metodlarla ¢oziimlenmesi.
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14

Coklu ¢ozelti sistemleri.

15

Cesitli problem ¢oziimleri

MEM-214 Metallurgical Thermodynamics 11 Metallurgy And Materials Eng.
Teaching Methods Credits
Semester ; ;
Lecture| Pract.] Lab. Project/Field Homework | Other | Total | Credit ECTS
study Credit
4 42 15 8 75 3 3
Language Turkish
Compulsory / Compulsory

Elective

Prerequisites

MEM 205-Met. Thermodynamics 1

Course Contents

Clausius-Clapeyron equation and its use in phase transformations. Rule of Trouton. Equation of
Gibbs-Helmoltz-Interreation between standard entalphy and Standard free energy. Van’t Hoff
quation-temperature dependence of standard free energy and equilibrium constant. Concept of
partial molar quantities. Equation of Gibbs Duhem. Determination of partial molar quantities
from molar quantities. Ideal solutions-Raoult’s law. Non-ideal solutions-concept of activity
coeficient. Henry’s law-dilute solutions. Alternative Standard states, infinitely. Sievert’s law.
Mixing funtions. Excess functions. Regular solutions. Application of the Gibbs-duhem
equation, In a binary solution determinaton of the unknown partial molar quantity and the
unknown activity of one component by integration and graphical methods. Multi-component
systems.

Course Objectives

To set the basic concepts of the solution termodynamics.

Learning Outcomes
and Competences

Students attending this course will particularly practice to encapsulate the basic principles of
solution thermodynamics. Thus, ability of analyzing chemical reactions in extractive metallurgy
and particularly in solutions will be gained throughout this course.

Textbook and /or
References

Lecture notes from several sourses.

Assessment Criteria If any, mark | Percent
as (X) (%)
Midterm Exams X 35
Quizzes
Homework X 5
Projects
Term Paper
Laboratory Work
Other
Final Exam X 60
Instructors Prof. Dr. A. Tamer OZDEMIR (tozdemir@gazi.edu.tr)
Week Subject

Clausius-Clapeyron equation and its use in phase transformations.

Rule of Trouton. Equation of Gibbs-Helmoltz-Interreation

Interreation between standard entalphy and Standard free energy

Van’t Hoff quation-temperature dependence of standard free energy and equilibrium constant

Concept of partial molar quantities. Equation of Gibbs Duhem.

Determination of partial molar quantities from molar quantities.

Ideal solutions-Raoult’s law. Non-ideal solutions-concept of activity coeficient.
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Midterm Exams
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Henry’s law-dilute solutions. Alternative Standard states, infinitely. Sievert’s law. Excess
functions

10 Regular solutions. Related problems.

11 Application of the Gibbs-duhem equation

12 In a binary solution determinaton of the unknown partial molar quantity and the unknown
activity of one component by integration method.

13 In a binary solution determinaton of the unknown partial molar quantity and the unknown
activity of one component by graphical method.

14 Multi-component systems.

15 Problem solvings




