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Dersin Ad1

Course Name

Cevher Hazirlamada Biyoteknoloji

Biotechnology in Mineral Processing

AKTS Ders Uygulamasi, Saat/Hafta
Kredisi Kredisi (Course Implementation, Hours/\Week)
Kodu Yariyih (Local (ECTS Ders Uygulama Laboratuar
(Code) (Semester) Credits) Credits) (Theoretical) (Tutorial) (Laboratory)
CHZ 435E VII 3+0 35 3 - --

Béliim / Program Cevher Hazirlama Miihendisligi
(Department/Program) (Mineral Processing Engineering
Dersin Tiirii Miihendislik Tasarimi Dersin Dili Ingilizce
(Course Type) (Engineering Design) (Course Language) (English)

Dersin Onkosullar
(Course Prerequisites)

Dersin mesleki bilesene
katkisi, %

(Course Category

by Content, %)

Temel Bilim Temel Miihendislik Miihendislik Tasarim insan ve Toplum Bilim
(Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
25 75

Dersin Icerigi

(Course Description)

Biyoteknolojinin tamimi ve cevher hazirlamada kullanimi; Biyooksidasyon, biyoli¢ proseslerinin temel
prensipleri; Mikroorganizmalarin (bakteriler) smiflandirilmasi, {retilmesi ve bakteri tanimlama
yontemleri; Siilfirlii cevher ve konsantrelere direk ve endirekt bakteri lici yontemleri; Siilfiir dist
minerallere uygulanan biyolic yontemleri; Komiirden kiikiirt uzaklastirmada biyodesiilfiirizasyon
uygulamalari; Atiklardan / atik sulardan metallerin kazanilmasi/ ¢oktiiriilmesinde biyoteknolojik prosesler,
Uranyum, bakir, altin ve giimils kazaniminda biyoli¢ uygulamasi ve ornekleri, Siyaniir bozundurmada
biyo proceslerin uygulanmasi

Description of biotechnology and usage in mineral processing, Fundamentals of bio-oxidation and bio-
leaching processes, Classification of microorganisms, isolation/incubation and bacteria description
methods, Direct and indirect bacterial leaching processes for sulfide ores and concentrates, Bio-
desulphurization of sulphur removal from coals, Metal precipitation and treatment from waste and
effluents by using biotechnological methods, Biotechnology applications for beneficiation of uranium,
copper, gold and silver ores, Bio process application for cyanide degradation.

Dersin Amaci

(Course Obijectives)

1. Cevher hazirlamada biyoteknolojinin kullanimina iliskin temel miihendislik bilgilerinin 6grenilmesi

2. Mikroorganizmalar, tiirleri, {iretilmesi, tanimlama yontemlerinin 6grenilmesi

3. Cevher Hazirlamada oksidasyon, zenginlestirme, kiikiirt uzaklastirma, maden atiklarindan
kazanim/temizlemeye iliskin biyo proseslerin 6grenilmesi

4. Cevher hazirlamada biyo proseslerine iliskin yenilikler ve uygulamalarin 6grenilmesi

1. To learn basic engineering fundamentals of bio technology uses in mineral processing

2. To learn type and growth of microorganisms, description methods of microorganisms.

3. To learn bio processes related with oxidation, concentration, sulfur removal from coals and metal
treatments from mine wastes.

4. To learn new developments and applications of bio processes in mineral processing

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan dgrenciler;
. Biyolojik zenginlestirme teknolojilerinee ait temel miihendislik verileri
. Mikroorganizamalar ve cevher hazirlamada kullanim esaslar1
. Mikroorganizmalarin yetistirilmesi, ¢ogaltilmas1 ve tanimlama yontemleri
. Metal, endiistriyel mineraller ve komiir proseslerinde mikroorganizmalarin kullanimi
. Atiklarin temizlenmesinde biyo proseslerin kullanim1
. Biyo proses uygulamalarina ait endiistriyel 6rnekler
. Diinyada biyoproseslerin uygulama olanaklar1 ve 6rnekleri
konularinda beceri kazanabilecektir.

~NOoO LB WN P

Students who pass the course will be able to learn;

Fundamentals of biotechnologies in mineral processing

Classification and basic properties of microorganisms in mineral processing

Isolation, incubation and definition methods of microorganisms

Usage of microorganisms in metal extraction, industrial minerals treatment and coal utilizations
Usage of microorganisms in waste/effluent treatments

Industrial examples for microorganism applications

Possibilities of biotechnology applications and plant examples in the World
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Ders Kitabi Microbes, Minerals and Environment, K.A.Natarajan, Department of Metallurgy, Indian
(Textbook) Institute of Science, Geological Survey of India, 1998.(Text book)
Diger Kaynaklar 1. Fundamental and Applied Biohydrometallurgy; R.W.Lawrence; R.M.R.Branion;

(Other References)

H.G.Ebner, Elsewier, 1986 (Text book)

2. Biogeotechnology of Metals-Manuel-, UNEP, Centre For Int.Projects GKNT, 1988
3. Recent Progress in Biohydrometallurgy, G.Rossi, A.E.Torma, Int.Sympsm. on

Biohydrometallurgy, Cagliari, May 1983,

4. Biohydrometallurgy and The Environment Toward The Mining of The 21%.Century,
R.Amils, A.Ballester, Int. Biohydrometallurgy Sympsm.-IBS’99; Part-A, Elsevier.

5. Use of Microorganisms in Hydrometallurgy, Proceedings of the International
Conference, Pecs, Hungary, 1980.

Odevler ve Projeler

(Homework & Projects

Laboratuar Uygulamalar:

(Laboratory Work)

Bilgisayar Kullamim

(Computer Use)

Doénem projesi hazirliginda bilgisayar kullanilacaktir

Computer can be used for preparing of term projects

Diger Uygulamalar

(Other Activities)

Her 6grenci grup g¢alismasi dahilinde cevher hazirlamada biyolojik proses teknolojilerine iliskin bir
doénem 6devi/projesi hazirlayarak donem sonunda seminer olarak sunacaktir.

Each student will prepare and present a team project related with bioprocess technologies in mineral

processing at the end of semester.

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler
(Activities)

Adedi
(Quantity)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

Y1l i¢i Sinavlan
(Midterm Exams)

1

20

Kisa Simmavlar
(Quizzes)

10

Odevler
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinav1
(Final Exam)

50




DERS PLANI

Dersin
Hafta Konular Ciktilar:
1 Biyoteknolojinin tanimi ve cevher hazirlamada kullanimi 1
2 Biyooksidasyon proseslerinin temel prensipleri 1,2
3 Biyoli¢ proseslerinin temel prensipleri 2
4 Mikroorganizmalarin oksidasyon ve rediiksiyon karakteristikleri 2,3
5 Bakterilerin tiirleri, iiretilmesi, gelistirilmesi 3
6 Bakteri tanimlama/analiz yontemleri 3
7 Siilfiirlii cevher ve konsantrelere direk ve endirekt bakteri li¢i yontemleri 3,4
8 Siilfiir dis1 minerallere uygulanan biyoli¢ yontemleri 4
9 Komiirden kiikiirt uzaklagtirmada biyo-desiilfiirizasyon ve uygulamalar 4
10 Atiklardan metallerin kazanilmasi/ ¢oktiiriilmesinde biyoteknolojik prosesler 4,5
11 Atik sulardan metallerin temizlenmesi /¢oktiiriilmesinde biyoteknolojik prosesler 5
12 Uranyum ve bakir i¢in biyoli¢ uygulama ve ornekleri 56
13 Altin-glimiis kazaniminda biyoli¢ uygulama ve 6rnekleri 6
14 Siyaniir bozundurmada biyo teknolojilerin kullanimi 7
COURSE PLAN
Course
Weeks Topics Qutcomes
1 Description of biotechnology and usage in mineral processing 1
2 Fundamentals of bio-oxidation processes 1,2
3 Fundamentals of bio-leaching processes 2
4 Oxidation and reduction characteristics of microorganisms 2,3
5 Classification, isolation and incubation of microorganisms 3
6 Bacteria description / analysis methods 3
7 Direct and indirect bacterial leaching processes for sulfide ores and concentrates 3,4
8 Direct and indirect bacterial leaching processes for non-sulphidic minerals 4
9 Bio-desulphurization of sulphur removal from coals and applications 4
10 Metal precipitation and treatment from waste by using biotechnological methods 4,5
11 Metal precipitation and treatment from effluents by using biotechnological methods 5
12 Biotechnology applications for beneficiation of uranium, copper ores 5,6
13 Biotechnology applications for beneficiation of gold and silver ores 6
14 Bio process application for cyanide degradation 7




Dersin Cevher Hazirlama Miihendisligi Programuyla Iliskisi

Programin mezuna kazandiracagi bilgi ve beceriler (programa ait ciktilar)

Katki

Seviyesi

1

2

3

Matematik, fen ve miihendislik bilgilerini kullanma becerisi

X

(on

Deney tasarlayip yiiriitebilme ve sonuglar analiz edip yorumlama becerisi

o

Bir sistemi, {iriin bilesenini veya prosesi istenilen gereksinimleri karsilayacak sekilde tasarlama
becerisi

Cok disiplinli takim ¢aligmasi yiiriitebilme becerisi

Miihendislik problemlerini belirleme, formiile etme ve ¢c6zme becerisi

Mesleki ve etik sorumluluklar1 kavrama becerisi,

Etkin sozlii ve yazili iletisim kurabilme becerisi

Miihendislik ¢oziimlerinin kiiresel, ekonomik, ¢evresel ve sosyal etkilerini anlama becerisi

XX X[ X[ X

Yasam boyu 6grenim geregini anlama ve ihtiyag duyma

Giincel konular hakkinda bilgi sahibi olma becerisi

X[ X
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Miihendislik uygulamalar i¢in gerekli teknikleri, becerileri ve modern miihendislik araclarini
kullanabilme becerisi

1: Az, 2. Kismi, 3. Tam

Relationship between the Course and the Mineral Processing Engineering Curriculum

Program Outcomes

Level of

Contribution

1

2

3

an ability to apply knowledge of mathematics, science, and engineering

X

an ability to design and conduct experiments, as well as to analyze and interpret data

an ability to design a system, component, or process to meet desired needs

an ability to function on multi-disciplinary teams

an ability to identify, formulate, and solve engineering problems

an understanding of professional and ethical responsibility

an ability to communicate effectively

XXX X[ X
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the broad education necessary to understand the impact of engineering solutions in a global,
economic, environmental, and societal context

a recognition of the need for, and an ability to engage in life-long learning

a knowledge of contemporary issues

an ability to use the techniques, skills, and modern engineering tools
necessary for engineering practice.

XX

1: Little, 2. Partial, 3. Full

Diizenleyen (Prepared by) Tarih (Date)

Imza (Signature)

17/12/2013




