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Dersin Ad1

Course Name

ELECTROMETELURJIYE GIRIS

INTRO. TO ELECTROMETALLURGY

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
Kodu Yariyih Kredisi AKTS Kredisi Ders Uygulama | Laboratuar
(Code) (Semester) (Local (ECTS Credits) | (Theoretical) | (Tutorial) | (Laboratory)
Credits)
MET 477E 7 2 3 2 0 0
Boéliim / Program Metalurji ve Malzeme Miihendisligi
(Department/Program) | (Metallurgical and Materials Engineering)
Dersin Tiirii Se¢meli Dersin Dili Ingilizce
(Course Type) Elective (Course Language) | (English)
Dersin Onkosullar: Yok
(Course Prerequisites) | None
Dersin mesleki bilesene | Temel Bilim Temel Miihendislik Miihendislik insan ve Toplum
katkisi, % (Basic Sciences) (Engineering Tasarim Bilim
(Course Category Science) (Engineering (General
by Content, %) Design) Education)
- 40 60 -

Dersin Icerigi

(Course Description)

Elektrometalurjiye giris, elektrokimyasal prensipler. Elektrolitik iletkenlik, Molar
iletkenlik, Transport sayisi, Elektrolizde gerceklesen kimyasal degisiklikler, Elektroliz
ornekleri, Elektrot reaksiyonlari, Elektrolizin stokiyometrisi (Faraday kanunlart), Sulu
elektrolitlerde konsantrasyon degisiklikleri, Galvanik hiicreler, Elektrokimyasal seri,
Redoks yari-hiicreler, Elektrot reaksiyonlarinin kinetigi, Potansiyometrik hiicreler,
Tersinir kosullar, Standart Hidrojen Elektrodu, Hiicre potansiyeli ve termodinamigi,
Ayrigma potansiyeli, Fazla voltaj, Anodik oksidasyon, Katodik rediiksiyon, Eh-pH
diyagramlari, Teknolojik uygulamalar; Lig, Coktiirme, Metal kazanimi ve rafinasyon,
Metallerin elektro-kazanimi, Aliiminyum ve magnezyum ergimis tuz elektrolizi,
Elektro-kaplama, Elektrokimyasal parlatma, Piller, Yakit hiicreleri.

Introduction to Electrometallurgy, Electrochemical principles, Electrolytic conduction,
Molar conductivity, Transport numbers, Chemical changes in electrolysis, Examples
of electrolysis, Electrode reactions, Stoichiometry of electrolysis (Faraday's Laws),
Concentration changes in aqueous electrolytes, Galvanic cells, Electrochemical series,
Redox half-cells, Kinetics of electrode reactions, Potentiometric cells, Reversible
conditions, Standard Hydrogen Electrode, Potentials and thermodynamics of cells,
Decomposition potential, Overpotential, Anodic oxidation, Cathodic reduction, Eh-pH
diagrams, Technological applications; Leaching, Precipitation, Metal extraction and
refining, Electrowinning of metals, Fused salt electrolysis of aluminum and
magnesium, Electroplating, Electrochemical polishing, Batteries, Fuel cells.

Dersin Amaci

(Course Objectives)

Bu ders ile, dgrencilerin, temel elektro-kimyasal prensipleri derinligine anlamasi ve bu
prensiplerin elektrometalurjideki uygulamalarini bol 6rnek problemlerle gérmesi
amaclanmaktadir. Dersin igerigi, ekstraktif metalurji alanindaki bir kitabin
elektrometalurji boliimiiniin kapsamiyla yaklasik olarak ayni olabilir ancak, yaklasim
daha kapsamli ve derinligine olacak ve daha az matematik igerecektir.

It is the aim of this course to teach the following topics with in-depth analysis of the
chemical principles, beneath the related subjects, and with numerous example
problems covering the subject materials in the field of electrometallurgy. To describe
the principles and practice of electrometallurgical and other electrochemical processes,
which are, or could be, used in the production of metals.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

1. Glinlimiiz elektrometalurjik proseslerini, temel prensipleri 6grenerek detayl
bilgilenme ve anlama,

2. Giintimiiz elektrometalurjik proseslerini analiz etme becerisi gelistirerek proses
tasarlama,

3.1lgili kavram hakkinda daha detayl bilgiye ulasim ve kaynaklar hakkinda
bilinglenme




Upon completion of this course, a student should be able to:

1. have a detailed knowledge and understanding of some of the existing
electrometallurgical processes, having learned the underlying principles,

2. have developed skills in analyzing those existing processes which they can also use
to conceive and conceptually design novel processes, and

3. be aware of sources of further relevant information.

Ders Kitabi Fundamental aspects of Electrometallurgy, Konstantin Ivanovich Popov,

(Textbook) Stojan S. Djoki¢, Branimir N. Grgur, Kluwer Academic/Plenum Publishers,
2002, New York.

Diger Kaynaklar ¢ Electrochemistry, Rieger P.H., Prentice-Hall, 1982, New Jersey, U.S.A.

(Other References)

e Industrial Electrochemistry, Pletcher D., Chapman and Hall, 1982, New
York.

e Chemical Metallurgy, Moore J.J., Butterworths and Co., 1981, London.

e Electrochemical Method, Bard A.J. and Faulkner L.R., John Wiley and
Sons, Inc., 1980, New York.

¢ Experimental Approach to Electrochemistry, Selley N.J., John Wiley and
Sons, Inc., 1977, New York.

e Principles of Extractive Metallurgy, Rosengvist, T., McGraw-Hill, Inc.,
1974, New York.

Odevler ve Projeler

(Homework & Projects

Laboratuar Uygulamalan

(Laboratory Work)

Bilgisayar Kullanim

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler
(Activities)

Adedi Degerlendirmedeki Katkisi,
(Quantity) %
(Effects on Grading, %0)

Y1l i¢i Savlan 1 20
(Midterm Exams)

Kisa Smavlar 1 15
(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)




DERS PLANI

Dersin
Hafta Konular Ciktilar
1 Elektrometalurjiye giris, elektrokimyasal prensipler. Elektrolitik iletkenlik, Molar 1,2
iletkenlik, Transport sayist
2 Elektrolizde gergeklesen kimyasal degisiklikler, Elektroliz 6rnekleri 1,2
3 Elektrolizin stokiyometrisi (Faraday kanunlar1), Sulu elektrolitlerde konsantrasyon 1,2
degisiklikleri
4 Galvanik hiicreler, Elektrokimyasal seri, Redoks yari-hiicreler 1,2
5 Elektrot reaksiyonlarinin kinetigi, Potansiyometrik hiicreler, Tersinir kosullar 1,2
6 Standart Hidrojen Elektrodu, Hiicre potansiyeli ve termodinamigi, 1,2
7 Ayrisma potansiyeli, Fazla voltaj 1,2
8 Anodik oksidasyon, Katodik rediiksiyon 1,2
9 Eh-Ph diyagramlari 1,2
10 Teknolojik uygulamalar; Li¢, Coktiirme 13
11 Metal kazanimi ve rafinasyon, Metallerin elektro-kazanimi 1,3
12 Aliiminyum ve magnezyum ergimis tuz elektrolizi 13
13 Elektro-kaplama, Elektrokimyasal parlatma, demirin korozyonu 1,3
14 Piller, Yakut hiicreleri 1,3
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction to Electrometallurgy, Electrochemical principles, Electrolytic 1,2
conduction, Molar conductivity, Transport numbers
2 Chemical changes in electrolysis, Examples of electrolysis, Electrode reactions 1,2
3 Stoichiometry of electrolysis (Faraday's Laws), Concentration changes in aqueous 1,2
electrolytes
4 Galvanic cells, Electrochemical series, Redox half-cells 1,2
5 Kinetics of electrode reactions, Potentiometric cells, Reversible conditions 1,2
6 Standard Hydrogen Electrode, Potentials and thermodynamics of cells 1,2
7 Decomposition potential, Overpotential 1,2
8 Anodic oxidation, Cathodic reduction 1,2
9 Eh-pH diagrams 1,2
10 Technological Applications; Leaching, Precipitation 1-3
11 Metal extraction and refining, Electrowinning of metals 1-3
12 Fused salt electrolysis of Aluminum and Magnesium 1-3
13 Electroplating, Electrochemical polishing, Corrosion of iron 1-3
14 Batteries, Fuel cells 1-3




Dersin Metalurji ve Malzeme Miihendisligi Programuyla iliskisi

Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar) Seviyesi
11213
a | Matematik, Fen ve Miihendislik bilgilerini uygulama becerisi X
b | Deney tasarlayip yiiriitebilme ve sonuglar analiz edip yorumlama becerisi X
¢ | Bir sistemi, iiriin bilesenini veya prosesi istenilen gereksinimleri karsilayacak sekilde
tasarlama becerisi
d | Cok disiplinli takim ¢aligmasi yiiriitebilme becerisi X
e | Miihendislik problemlerini belirleme, formiile etme ve ¢6zme becerisi X
f | Mesleki ve etik sorumluluklari kavrama
g | Cok etkin s6zlii ve yazili iletisim kurabilme becerisi X
h | Miihendislik ¢éziimlerinin kiiresel ve toplumsal baglamda etkisinin kavranmasi i¢in X
gereken genis kapsamli bir egitim
i | Yasam boyu 6grenim geregini algilamis ve bu beceriyi kazanmig olmalari X
j | Giincel/cagdas konulara iligkin bilgi sahibi olmalar X
k | Miihendislik uygulamalari igin gerekli olan teknikleri, becerileri ve modern miihendislik X
donanimlarini kullanabilme becerisi
1: Az, 2. Kismi, 3. Tam
Relationship between the Course and Metallurgical And Materials Engineering Curriculum
Level of
Program Outcomes Contribution
1 121 3
a | An ability to apply knowledge of mathematics, science, and engineering X
b | An ability to design and conduct experiments, as well as to analyze and interpret data X
¢ | An ability to design a system, component or process to meet desired needs
d | Ability to function on multi-disciplinary teams X
e | An ability to identify, formulate, and solve engineering problems X
f | Anunderstanding of professional and ethical responsibility
g | Anability to communicate effectively X
h | The broad education necessary to understand the impact of engineering solutionsina | X
global and societal context
i | Arecognition of the need for, and an ability to engage in life-long learning X
j | A knowledge of contemporary issues X
k | An ability to use the techniques, skills, and modern engineering tools necessary for X

engineering practice

1: Little, 2. Partial, 3. Full

Diizenleyen (Prepared by) Tarih (Date)

Imza (Signature)
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