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Dersin icerigi

(Course Description)

Flotasyon ylizey kimyasi, gaz-sivi ve Kkat1 fazlari, elektrokimyasal potansiyel, yiizey ve arayiizey,
arayiizeylerin termodinamigi, ii¢ fazli sistemlerde temas agisi. Flotasyon reaktifleri, anyonik ve katyonik
kollektorler, notr yaglar, kontrol reaktifleri, kdpiirtiicii reaktifler, degisik cevherlere etkileri. Koagiilasyon,
flokiilasyon ve dispersiyon, inorganik tuzlarla ve organik polimerlerle flokiilasyon, se¢imli flokiilasyon ve
tesis Ornekleri. Flotasyon teknikleri, cevher ve piilp 6zellikleri, flotasyon makinalari, flotasyon devreleri,
yardimci arag ve geregler. Uygulamalar: dogal yilizebilen mineraller, siilfiir, oksit ve tuz tipi mineraller

Surface chemistry of flotation, Solid, liquid and gas phases, electrochemical potential, surfaces
and interfaces, thermodynamics of interfaces, contact angles in three-phase systems. Flotation
reagents, anionic and cationic collectors, non-ionizing collectors, control reagents, froths,
interaction of reagents with minerals. Coagulation, flocculation and dispersion, aggregation with
inorganic chemicals and organic polymers, selective flocculation. Flotation techniques, ore and
pulp properties, flotation machines, flotation circuits, auxiliary apparatus. Flotation applications
on naturally floatable minerals, sulfides, oxides and salt type minerals.

Dersin Amaci

(Course Objectives)

1. Cevher hazirlama yontemlerinden olan ve serbestlesme boyutu ¢ok ince olan cevherlerin
zenginlestirilmesinde kullanilan flotasyon ve flokiilasyon hakkinda teorik ve uygulamali bilgi
vermek,

2. Farkli minerallerin flotasyon ozellikleri, kullanilan reaktiflerin (toplayicilar, kontrol reaktifleri,
kopiirtticiiler vs.), minerallerle etkilesimlerini incelemek,

3. Flotasyon yonteminin endiistriyel uygulamalarini 6rnekler ile anlatmaktir.

1. To give both theoretical and practical knowledge on flotation and flocculation both of which are
the most important mineral processing techniques for very finely liberated particles.

2. To give information about flotation properties of different minerals and their interactions with
various reagents (collectors, control reagents, frothers etc.),

3. To explain industrial applications of flotation with relevant some examples

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler;

L Flotasyon ve flokiilasyon yontemi,

Il. Flotasyon ve flokiilasyonun mekanizmalari,

I1. Flotasyon ve flokiilasyonda kullanilan reaktifler ve etki mekanizmalari,

V. Farkli minerallerin ve cevherlerin flotasyon 6zellikleri,
V. Flotasyonun laboratuvar ve endiistriyel uygulamalari,
VI. Flotasyon makinalari, hiicre tasarimlari ve her bir cevher tiiril i¢in akim semalart

hakkinda bilgi sahibi olacaktir.

Students who pass the course will be able to know about:
|. Flotation and flocculation methods,
1. Mechanisms of flotation and flocculation,
111. Reagents used in flotation and flocculation and their operational mechanisms,
V. Flotation properties of different minerals and ores,
V. Application of flotation in laboratory and industry,
VI. Flotation machines, cell designs and flow sheets for each type of ore

will be provided.




Ders Kitabi
(Textbook)

Tek bir ders kaynagi kullanilmamustir.

No only textbook was used in the course.

Diger Kaynaklar
(Other References)

1.Rao, S.R., Leja, J. (2004), Surface Chemistry of Froth Flotation: Reagents and
mechanisms, (Textbook) Vol. 2, Second Edition, Plenum Press, New York.

2.The Flotation Process, T. A. Rickard, Kessinger Publishing, LLC (June 1, 2007),
ISBN-10: 1432645579.

3.S. Atak, Flotasyon Ilkeleri ve Uygulamasi, iTU Vakfi, Kitap Yayin No.34, istanbul,
1990

4.R. D. Crozier, Flotation, Elsevier Science, January, 1992,

5.P. King, Principles of Flotation, S. African Mining and Metallurgy, 1982. (Other
References)

6.K.J. lves, The Scientific Basis of Flotation, NATO Advanced Study Institute, 1982.
7.M.C. Fuerstenau et al., Chemistry of Flotation, SME Publication, 1985.

8. J.S. Laskowski, Coal Flotation and Fine Coal Utilization, Elsevier, 2001.

9.J. A. Herbst (Editor), Flotation operating practices and Fundamentals, SME
Publication, 1995.

Srdjan M. Bulatovic, Handbook of Flotation Reagents: Chemistry, Theory and
Practice: Flotation of Sulfide Ores, Elsevier Science (April 6, 2007), ISBN-10:
0444530290

Odevler ve Projeler

(Homework & Projects)

Her 6grenci her bir deneyden sonra bir rapor hazirlamak zorundadir.
Her 6grenci bir grup icerisinde dénem 6devi hazirlayip sunmak zorundadir. .

Every student has to prepare a report after each experiment.
Every student has to prepare and present a term homework.

Laboratuar Uygulamalar

(Laboratory Work)

Komiir flotasyonu + oksit mineral flotasyonu + Siilfiirlii mineral flotasyonu (Toplu ve
secimli) + Flokiilasyon deneyi+Kolon ve Jet Flotasyon

Coal flotation + Oxide mineral flotation + Sulphide mineral flotation (Bulk and selective) +
Flocculation test+ Column and Jet Flotation

Bilgisayar Kullanimi

(Computer Use)

Odevlerin hazirlanmast igin bilgisayar (gesitli ofis programlari) kullanilmasi
gerekmektedir

It is necessary to use computer (different office programs) for homework
preparation

Diger Uygulamalar

(Other Activities)

Cozeltilerin kompozisyonu, ideal ¢ozeltiler, pH hesaplamalari, flotasyon piilpiinde
¢oziinmiigler, asitler, bazlar tuzlar, ¢6ziiniirliik problemleri, Oksit ve silikat minerallerinin
flotasyon akim semalar1, Siilfiirlii minerallerin akim semalari, komiir ve tuz tipi minerallerin
akim semalari, Kondisyoner tanki hacmi ve flotasyon hiicre sayis1 hesaplamalari

Composition of solutions, ideal solutions, dissociation constant of water, pH calculations,
Dissolved species in flotation pulps; acids, bases, salts, problems on solubility products, Oxides
and silicates flowsheet, Sulfide minerals flowsheet, Coal and Salt type flotation flow sheets
Calculation of conditioner tank volume and number of flotation cell

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

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

Y1l i¢i Sinavlan 1
(Midterm Exams)

Kisa Smavlar

(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Donem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi
(Final Exam)




HAFTALIK DERS PLANI

Ogrenci
Hafta Konular Ciktilar:
1 Flotasyonun 6nemi ve tarihsel gelisimi |
2 Kimyasal baglar, flotasyonda gaz, sivi ve kati fazlar, kristal yap1, pH’nin flotasyonda 6nemi 1+I1
3 Yiizey .ggri.lir.ni, Gibbs adsopsiyon denklemi, temas agisinin belirlenmesi ve 6nemi, yilizeylerin 1411
1slanabilirligi
4 Hidroliz, ¢6ziinme ve ¢okme reaksiyonlarinin belirlenmesi ve rnek problemler I
5 Flotasyonda yii_zey.ve kplloid kimyash kimyasal pgtansiyel, elektiriksel cift tgbaka, miperall_er_in sifir yiik I
noktasi, potansiyeli belirleyen iyonlar, zeta potansiyel dl¢iimleri, arayiizeylerin termodinamigi
6 Flotasyon reaktiflerinin siiflandirilmas; toplayicilar, kopiirtiiciiler ve modife ediciler. Il
7 Mineral siispansiyonlarinda denge, flokiilasyon ve koagiilasyonun prensipleri H+111
8 Oksit ve silikat minerallerinin katyonik toplayicilarla flotasyonu IV+V
9 Siilfiirlii minerallerin flotasyonu IV +V
10 Okside olmus siilfiir minerallerinin flotasyonu IV +V
11 Tuz ve géz@nﬁr tuz%arln.ﬂotasyolnu, IV +V
Komiir ve hidrofobik minerallerin flotasyonu
12 Flotasyon prosesleri, cevherlerin 6zellikleri, serbestlesme piilp dzellikleri, piilp kontrolii ve reaktiflerin V+ VI
beslenmesi
13 Flotasyon makinalari, flotasyon devreleri, kolon, Jameson ve jet flotasyonu, flotasyon hiicrelerinin dizayni VI
14 Ince pargalarin flotasyonu, slamla kaplanma H+VI
WEEKLY COURSE PLAN
Student
Week Topics Outcomes
1 Introduction: Historical development and importance of flotation |
2 Chemical bonds, gas, aqueous and solid phases in flotation, crystal structure,
Surface tension; Gibbs adsorption equation, definition and importance of contact [+I1
angle; wettability of surfaces
3 Flotation of coal and hydrophobic minerals, significance of pH in flotation 1+11
4 Classification of flotation reagents; collectors; Frothers and modifiers Il
5 Surface and colloid chemistry in flotation, chemical potential, electrical double
layer, Zero point charge of minerals; Potential determining ions, Zeta potential I
measurements; thermodynamics of interfaces
6 Equilibrium in mineral suspensions, principles of coagulation and flocculation
Definition of hydrolysis, dissolution and precipitation reactions and example 01
problems
7 Flotation of oxides and silicates using cationic collectors H+111
8 Flotation of salt type and soluble salt minerals IV+V
9 Flotation of sulfides IV +V
10 Flotation of sulfides, flowsheet exercises IV +V
11 Flotation of oxidized sulfides IV +Vv
12 Flotation Processes, Properties of ore, liberation, pulp properties, control of flotation V4 V]
pulp, Feed of reagents
13 Flotation machines, flotation circuits, column, Jameson and jet flotation, flotation Vi
cell design
14 Flotation of fine particles: slime coating +VI




Dersin Ogrenci Ciktilari ile Tliskisi

Katki
No Programn mezuna kazandiracag bilgi ve beceriler (Ogrenci Ciktilar) Seviyesi
1123
1 | Miihendislik, fen ve matematik ilkelerini uygulayarak karmasik mithendislik problemlerini
tanimlama, formiile etme ve ¢6zme becerisi X
2 Kamu (toplum) sagligi, giivenligi ve refahi etmenlerini ve yani sira kiiresel, kiiltiirel, toplumsal,
cevresel ve ekonomik unsurlar1 gz éniinde bulundurarak belirli gereksinimleri karsilayacak X
¢ozilimleri tiretmek i¢in mithendislik tasarimi uygulama becerisi
3 | Farkli nitelikteki topluluklar ile etkin iletisim kurma becerisi X
4 Miihendislik uygulamalarinda mesleki ve etik Sorumluluklarin farkina varma ve miihendislik
¢Oziimlerinin kiiresel, ekonomik, ¢evresel ve toplumsal baglamda etkilerini g6z oniinde tutan X
bilgiye dayali karar verme becerisi
5 | Birlikte liderlik saglayan, isbirlik¢i ve kapsayici bir ortam yaratan, amaglar belirleyen, gorevler
planlayan ve hedeflere ulagan iiyelerden olusan bir takimda etkin sekilde ¢alisma becerisi
6 | Uygun deney (deneysel calisma) gelistirme ve yiiriitme, verileri analiz etme ve yorumlama ve
sonug (vargi) ¢ikarmada mithendislik muhakeme yetisini kullanma becerisi X
7 | Uygun 6grenme stratejileri kullanarak gerektiginde/geregince yeni bilgi edinme ve uygulama
becerisi X
: Az (1-3 hafta), 2. Kismi (4-6 hafta), 3. Tam (7 ve iizeri hafta)
Relationship between the Course and Student Outcomes
Level of
No Student Outcomes Contribution
1 2 3
1 an ability to identify, formulate, and solve complex engineering problems by applying X
principles of engineering, science, and mathematics
an ability to apply engineering design to produce solutions that meet specified needs with
2 consideration of public health, safety, and welfare, as well as global, cultural, social, X
environmental, and economic factors
3 |an ability to communicate effectively with a range of audiences X
an ability to recognize ethical and professional responsibilities in engineering situations and
4 make informed judgments, which must consider the impact of engineering solutions in global, X
economic, environmental, and societal contexts
5 an ability to function effectively on a team whose members together provide leadership, create
a collaborative and inclusive environment, establish goals, plan tasks, and meet objectives
6 | ability to develop and conduct appropriate experimentation, analyze and interpret data, and X
use engineering judgment to draw conclusions
7 |an ability to acquire and apply new knowledge as needed, using appropriate learning strategies X

1: Low (1-3 weeks), 2. Partial (4-6 weeks), 3. Full (7 or more weeks)
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