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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Ad1

Course Name

KIMYASAL METALURJI |

CHEMICAL METALLURGY |

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 313
MET 313E > 2 > 2 ' '
Béliim / Program Metalurji ve Malzeme Miihendisligi
(Department/Program) | (Metallurgical and Materials Engineering)
Dersin Tiirii ZORUNLU Dersin Dili Tiirkge/Ingilizce
(Course Type) (COMPULSORY) (Course Language) | (Turkish/English)

Dersin Onkosullar
(Course Prerequisites)

(MET 215 MIN DD veya MET 215E MIN DD) ve (MET 224 MIN DD veya
MET 224E MIN DD)

Dersin mesleki bilesene
katkisi, %0

(Course Category

by Content, %)

Temel Bilim Temel Miihendislik Miihendislik Insan ve Toplum
(Basic Sciences) (Engineering Tasarim Bilim
Science) (Engineering (General
Design) Education)
- 70% 30% -

Dersin Icerigi

(Course Description)

Metalurji tarihinin temelleri, tanimlar ve kavramlar, temel bilimler ile iligkiler, mineraller ve
cevherler, hammaddeler (cevherler, konsantreler, hurdalar, yeniden kullanilan/yeniden
degerlendirilen malzemeler), cevher zenginlestirme, hurda ayirma, tane kigultme, kiriima
mekanizmalari, enerji ve gu¢ gereksinimleri, serbestlestirme, makina segimi, makina cesidi,
kiricilar, 6guttciler, mineral ayristirma, ¢okelme olaylari, pargacik ayirma, siniflandirma,
mekanik siniflandirici, hidrolik siniflandirici, hidrosiklonlar, eleme, ideal ve aktiel elekler,
malzeme dengesi, elek cesitleri, agiriga gére ayirim, manyetik ayristirma, elektrostatik
ayristirma, flotasyon, flotasyon kimyasi, ylizey aktiflestiriciler, silfir flotasyonu, flotasyon
sistemleri, kurutma, sedimantasyon, flokilasyon, filtrasyon, termal kurutma, buharlastirma,
pirometalurjinin, hidrometalurjnin ve elektrometalurjinin temelleri

Principles history of metallurgy, definitions and concept, relationship between basic sciences,
minerals and ores, raw materials (ores, concentrates, scraps, reused / recycled materials), Ore
dressing, scrap classification, Comminution, fracture mechanisms, energy and power
requirements, liberation, machine selection, machine types, crushers, grinders, Mineral
separation, particle settling phenomena, particle separation, -classification, mechanical
classifiers, hydraulic classifiers, hydrocyclones, Screening, ideal and actual screens, material
balances, types of screens, gravity concentration, magnetic separation, electrostatic separation,
Flotation, flotation chemistry, surfactants, sulfide flotation, flotation systems, dewatering,
sedimentation, flocculation, filtration, thermal drying, evaporation. Fundamentals of
pyrometallurgy, hydrometallurgy and electrometallurgy

Dersin Amaci

(Course Objectives)

1. Ornekler ile metalurjik proseslerin mineral isleme/ hammadde hazirlama tekniklerini ve
genel kavramlari 6gretmek,

2. Metalurjik proses metotlarini ve temel kavramlari 6gretmek

1. To provide introductory concepts and techniques related with mineral processing/raw
materials preparations for metallurgical processes with examples
2. To teach fundamental concepts and methods of metallurgical processes

Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler;

Metalurjinin tarihini, temel tanimlari ve kavramlari

Metalurjik hammaddeleri tanimlamayi

Oniglemleri, cevher hazirlama ve yiizey biiylitme metotlarini
indirgeme islemlerini ve ayirma tekniklerini 5grenme

Pirometalurji, hidrometalurji ve elektrometalurjinin temel 6zelliklerini anlama

rwnE




Students who pass the course will be able to:

1.

2.
3.
4

Know history of metallurgy, fundamental definitions and concept of metallurgy
Identify metallurgical raw materials

pretreatment operations, ore processing and surface enlargement methods
Learn reduction operations and separation techniques.

5. Comprehend the general characteristics of pyrometallurgy hyrometallurgy
electrometallurgy

Ders Kitabi e - C K. Gupta, Chemical Metallurgy, Wiley-Vch, 1997.
(Textbook) -F. Habashi, Handbook of Extractive Metallurgy, Wiley-Vch, 1997
Diger Kaynaklar e -P.C.HAYES, PROCESS SELECTION IN EXTRACTIVE METALLURGY,

(Other References)

HAYES PUB. CO., 1985.

e T.ROSENQVIST, PRINCIPLES OF EXTRACTIVE METALLURGY,
MCGRAW-HILL, 1983.

e B. A WILLS, MINERAL PROCESSING TECHNOLOGY, PERGAMON
PRESS, 1989.

e J.J. MOORE, CHEMICAL METALLURGY, BUTTERWORTHS, 1981.

e F.Y.BOR, EKSTRAKTIF METALURJI PRENSIPLERI, 1 VE 2 CILT, ITU
MATBAASI, 1989.

e F.PAWLEK, METALLHUTTENKUNDE, WALTER DE GRUYTER, 1983.

i. DUMAN, KIMYASAL METALURJI DERS SUNULARI, 2004.

Odevler ve Projeler

(Homework & Projects

Laboratuar Uygulamalan

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

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

Y1l i¢i Savlan

. 2
(Midterm Exams) >0

Kisa Simavlar

(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilar
1 Metalurji tarihinin temlleri, tanimlar ve kavramlar, temel bilimler ile iligkiler, mineraller ve cevherler, 1
hammaddeler (cevherler, konsantreler, hurdalar, yeniden kullanilan/yeniden degerlendirilen
malzemeler)
2 Cevher zenginlestirme, hurda ayirma 1-2
3 Tane kiglltme, kirllma mekanizmalari, enerji ve gl¢ gereksinimleri, serbestlestirme, makina 1-2-3
secimi, makina cesidi, kiricilar, 6guttculer
4 Mineral ayristirma, ¢okelme olaylari, parcacik ayirma, siniflandirma, mekanik siniflandirici, hidrolik 2-3
siniflandirici, hidrosiklonlar
5 Eleme, ideal ve aktiiel elekler, malzeme dengesi, elek cesitleri, agirhga goére ayirim, manyetik 2-3-4
ayristirma, elektrostatik ayristirma
6 Flotasyon, flotasyon kimyasi, ylizey aktiflestiriciler, silfur flotasyonu, flotasyon sistemleri, kurutma, 3-4-5
sedimantasyon, flokllasyon, filtrasyon, termal kurutma, buharlastirma
7 Flotasyon, flotasyon kimyasi, ylzey aktiflestiriciler, sulfur flotasyonu, flotasyon sistemleri, kurutma,
sedimantasyon, flokllasyon, filtrasyon, termal kurutma, buharlastirma
8 Pirometalurjinin, hidrometalurjnin ve elektrometalurjinin temelleri 5
9 Pirometalurjinin temelleri 1 3-4-5
10 Pirometalurjinin temelleri 2 4-5
11 Pirometalurjinin temelleri 3 5
12 Hidrometalurji ve elektrometalurjinin temelleri 1 3-5
13 Hidrometalurji ve elektrometalurjinin temelleri 2 3-4-5
14 Hidrometaluriji ve elektrometalurjinin temelleri 3 3-4-5
COURSE PLAN
Course
Weeks Topics Outcomes
1 Principles history of metallurgy, definitions and concept, relationship between basic sciences, 1
minerals and ores, raw materials (ores, concentrates, scraps, reused / recycled materials)
2 Ore dressing, scrap classification 1-2
3 Comminution, fracture mechanisms, energy and power requirements, liberation, machine 1-2-3
selection, machine types, crushers, grinders
4 Mineral separation, particle settling phenomena, particle separation, classification, mechanical 2-3
classifiers, hydraulic classifiers, hydrocyclones
5 Screening, ideal and actual screens, material balances, types of screens, gravity 2-3-4
concentration, magnetic separation, electrostatic separation
6 Flotation, flotation chemistry, surfactants, sulfide flotation, flotation systems, dewatering, 3-4-5
sedimentation, flocculation, filtration, thermal drying, evaporation
7 1st mid term exam
8 Introduction to general characteristics of pyrometallurgy hyrometallurgy electrometallurgy 5
9 Fundamentals of pyrometallurgy | 3-4-5
10 Fundamentals of pyrometallurgy I 4-5
11 Fundamentals of pyrometallurgy |l S
12 Fundamentals of hydrometallurgy and electrometallurgy | 3-5
13 2nd mid term exam
14 Fundamentals of hydrometallurgy and electrometallurgy I 3-4-5




Dersin Metalurji ve Malzeme Miihendisligi Programiyla iliskisi

Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar) Seviyesi
1|2
a Metalurji ve Malzeme miuhendisliginde c¢ikan problemleri ¢bézebilmek igin matematik, fen ve X
muhendislik bilgilerini uygulama becerisi (ABET: a)
b istenen spesifikasyonlari, kalite, etik ve gevre kavramlarini dikkate alarak proses veya sistem
tasarlama becerisi (ABET:b)
c Bir sistemi, UrGn bilesenini ve prosesi istenilen gereksinimleri kargilayacak sekilde tasarlama | x
becerisi (ABET:c)
d S6zli ve yazili olarak iletisim becerisi ve mihendislik problemlerini ¢ézmekte takimda lider X
olabilme becerisi (ABET:d, g)
e Gelistirme, Uretim, isleme ve korumaya yonelik miihendislik problemlerini tanimlama, formiile etme X
ve ¢bzme ve malzeme kullanma becerisi (ABET:e)
f Mesleki ve etik sorumluluklari kavramis olmasi (ABET:f) X
g Gilincel kuresel ve toplamsal sorunlari kavramis olmak mihendislik ¢oziimlerinin kiltirel, ulusal ve X
kiiresel boyutlarda etkisini kavranmasi (ABET:h, j)
h Muihendislikteki ilerlemelerin yeni malzemelerin ve proseslerin gelistirimesi ile cok yakindan ilgili X
oldugunun kavranmasi. Yagsam boyu 6grenme geregini algilamis ve bu yetenegi kazanmis
olmalari. (ABET:i)
i Modern mihendisligin temel ara¢ ve tekniklerini yeni ve varolan malzemelerin gelistiriimesi, tretimi, X
prosesi ve korunmasinda kullanma becerisi (ABET:k)
J
k
1: Az, 2. Kismi, 3. Tam
Relationship between the Course and Metallurgical And Materials Engineering Curriculum
Level of
Program Outcomes Contribution
1 2| 3
a Ability to apply the knowledge of mathematics, science and engineering principles to solve X
problems in metallurgical and materials engineering (ABET:a)
b Ability to characterize materials using standard and/or self designed experimental methods and
to evaluate the results (ABET:b)
c Ability to design a system or a process, taking into consideration of the desired specifications, X
quality, ethics and environment. (ABET:c)
d Ability to communicate both orally and in the written form and to take part in, and provide X
leadership of the teams in the elucidation of engineering problems; (ABET:d, g)
e Ability to define, formulate and solve engineering problems in the development, production, X
processing, protection and usage of engineering materials. (ABET:e)
f An understanding of professional and ethical responsibilities(ABET:f) X
g An understanding of current/contemporary issues and impact of engineering solutions in broad X
cultural, national and global levels;. (ABET:h, j)
h A comprehension of the nature of engineering progress closely linked with the development of X
new materials and production processes. An ability to engage in life-long learning and a
recognition of its necessity (ABET:i)
i Ability to use essential tools and techniques of modern engineering in the development, X
production, processing, protecting of the existing and new engineering materials. (ABET:k)




1: Little, 2. Partial, 3. Full

Diizenleyen (Prepared by)

Tarih (Date)

Imza (Signature)




