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Dersin icerigi

(Course Description)

Bor mineralleri ve yataklarinin tanimi, Diinya’daki ve Tiirkiyedeki bor yataklari, Bor madenciligi, Bor
minerallerinin zenginlestirilmesinde klasik yontemler ve yeni uygulamalar, Bor zenginlestiren tesislerden
ornekler, Bor atiklarinin depolanmasi ve yeniden degerlendirilmesi, Bor iiriinleri ve teknolojik
uygulamalar1, Bor ticareti ve politikasi, Tiirkiye’de bor ug iriinlerinin gelistirilmesi igin stratejiler,
Tiirkiye’nin gelecekteki bor politikas.

Dersin kapsaminda 3 set laboratuvar uygulamasi bizzat &grenci tarafindan bir arastirma gorevlisi
denetiminde yapilacaktir. Ayrica Bor minerallerinin zenginlestirilmesi ve Tiirkiye’deki tesisler hakkinda
bilgi edinme amaciyla bir teknik gezi diizenlenecektir.

Description of boron minerals and deposits, Boron deposits in Turkey and in the world, Boron mining,
Conventional and new boron beneficiation techniques, Examples on boron beneficiation plants, Storage and
utilization of boron wastes, Boron products and their technological applications, Boron trade and policy,
Strategies for producing advanced boron products, Future boron politics of Turkey.

Three sets of laboratory experiments will be conducted by the student in the presence of a research
assistant. Also a technical trip will be organized to educate the students on boron processing plants in
Turkey.

Dersin Amaci

(Course Objectives)

1. Tiirkiye Diinya bor rezervlerinin %72’sine sahip ve baslica iireticilerden biri olmasi nedeniyle cevher
hazirlama programi 6grencilerinin bor minerallerinin tanimi, madenciligi, cevher hazirlama yontemleri ve
yar1 mamiil madde iiretim teknolojileri hakkinda bilgi vermek
2. Bor’un endiistriyel uygulamalarda ve ileri teknoloji iiriinlerinde dogrudan veya dolayl: kullanimi, bor
atiklarinin degerlendirilmesi ve cevresel etkileri hakkinda 6grencileri bilgilendirmektir.

1. Since Turkey owns 72 % of world boron reserves and is also the largest producer of boron compounds, it
is appropriate to introduce the definition of boron minerals, boron mining, boron processing methods, and
refined boron production technologies to mineral processing undergraduates,

2. Students will be informed of utilization of boron direct or indirect means in industrial applications and
advanced technologies, evaluation of boron wastes and its environmental impact.

Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

Bu dersi basarryla tamamlayan 6grenciler;

I. Bor Minerallerinin kimyasi, jeolojisi, bor rezervleri, Tiirkiye i¢in bor’un 6nemi ve bor yataklari.

II. Diinya’da ve Tiirkiye’de Bor madenciligi, Bor’un Yas ve Kuru yontemlerle Zenginlestirilmesi ve rafine
iirtin eldesi

III. Bor Atiklarinin tanimi, Atiklarin Degerlendirilmesi ve atik yonetimi

IV. Nanoteknoloji dahil ileri bor teknoloji iiriinlerinin iiretimi ve uygulamalari

V.Diinya’da ve Tiirkiye’de Bor Ticareti, pazarlamasi

Hakkinda bilgi sahibi olacaktir.

Students successfully completing this course will learn

I. Chemistry and geology of boron minerals, boron reserves, importance of boron for Turkey and her boron
deposits,

II. Boron mining in Turkey and the world, beneficiation of boron ores by dry and wet methods and
production of refined of borates

II1. Definition of boron wastes, evaluation of boron wastes and waste management

IV. Production and application of advanced boron technologies including nanotechnology

V. Trading and marketing of boron products

the above knowledge.
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Odevler ve Projeler

(Homework & Projects

Her 6grenci bir donem 6devi hazirlayip sunmak zorundadir.

Every student has to prepare and present a term homework.

Laboratuar Uygulamalari

(Laboratory Work)

Laboratuvar uygulamalari sadece gosteri amaglidir.

Laboratory experiments are only for demonstration purposes

Bilgisayar Kullanim

(Computer Use)

Baz1 6devlerin yapilmasinda bilgisayar kullanim1 zorunludur.

Some homework require mandatory computer use.

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi
(Activities) (Quantity)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

Yil ici Smavlar 1
(Midterm Exams)

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 Dersin igerigi ve programi hakkinda &grencileri bilgilendirme, Bor Mineralleri ve
kimyas, jeolojisi hakkinda kisa bilgi.
2 Diinya bor rezervleri, Tlirkiye nin yeri, Tiirkiye i¢in bor’un 6nemi, Tiirkiye’deki bor I
yataklari.
3 Diinya’da Bor Madenciligi, Tiirkiye’de Bor madenciligi, Bor’un Yas ve Kuru
. . . . . I+1I
yontemlerle Genel Zenginlestirilme Ilkeleri
4 Bor Zenginlestirmesinde klasik cevher hazirlama yontemleri, Yas ve kuru yontemlerin I
mukayesesi
5 Bor zenginlestiren tesislerden 6rnekler, Tiirkiye’deki tesisler, akim semalarinin I
incelenmesi, tesislerin iiretim bilgileri
6 Yar1 mamiil bor tiretim teknolojileri, Tiirkiye’deki durum Lab.I : Scrubbing yontemi ile I
Borun zenginlestirilmesi.
7 Bor teknolojisi, endiistriyel kullanim alanlar1, Lab 2: Borun 1s1l iglemle I
zenginlestirilmesi
8 Bor Atiklar ve Atiklarin Degerlendirilmesi, Lab II: Borun flotasyonu I
9 Bor Atiklarinin Cevresel degerlendirilmesi, atik barajlart I
10 Ileri bor teknoloji iiriinlerinin iiretimi ve uygulanmast: stratejik iiriinler v
11 Ileri bor teknoloji iiriinlerinin iiretimi ve uygulanmasi: nanoteknolojiler v
12 Diinya’da ve Tiirkiye’de Bor Ticareti ve pazarlamasi \Y
13 Tesis Raporlarinin Sunulmasi ve tartigma \Y
14 Tiirkiyedeki bor aragtirmalar1 ve Bor’un gelecegi Lab. IV+V
COURSE PLAN
Course
Weeks Topics Outcomes
1 Contents of the course, brief review of boron minerals, their chemistry and geology I
2 World boron reserves, status of Turkey, significance of boron for Turkey, boron I
deposits of Turkey
3 Boron mining in the world, boron mining in Turkey, beneficiation of boron ores by II
dry and wet methods
4 Conventional mineral processing methods in boron beneficiation, comparison of dry II
and wet processing methods
5 Examples on boron processing plants, flowsheets of Turkish plants and their details 1I
6 Refined products technologies and position of Turkey: Lab.I : Boron beneficiation by 1I
scrubbing method
7 Boron Technologies and their industrial applications, Lab 2: boron upgrading by heat II
treatment
8 Boron wastes and their evaluation, Lab II: Boron flotation 111
9 Environmental impact assessment of boron wastes, tailings dams I
10 Production and application of advanced boron Technologies: strategic products v
11 Production and application of advanced boron technologies: nanotechnologies \Y
12 Boron trading and marketing in Turkey and world V+ VI
13 Case studies and discussion \Y
14 Boron research in Turkey and future of boron IV+V




Dersin Ogrenci Ciktilar ile Tliskisi

Katki
No Programin mezuna kazandiracag bilgi ve beceriler (Ogrenci Ciktilarr) Seviyesi
1 (2|3
1 Miihendislik, fen ve matematik ilkelerini uygulayarak karmagsik miihendislik problemlerini
tanimlama, formiile etme ve ¢6zme becerisi X
2 Kamu (toplum) sagligi, glivenligi ve refahi1 etmenlerini ve yani sira kiiresel, kiiltiirel, toplumsal,
¢evresel ve ekonomik unsurlar1 g6z 6niinde bulundurarak belirli gereksinimleri karsilayacak X
cozlimleri iiretmek i¢in mithendislik tasarimi uygulama becerisi
3 Farkli nitelikteki topluluklar ile etkin iletisim kurma becerisi
4 Miihendislik uygulamalarinda mesleki ve etik sorumluluklarin farkina varma ve miithendislik
¢oztimlerinin kiiresel, ekonomik, ¢cevresel ve toplumsal baglamda etkilerini g6z dniinde tutan X
bilgiye dayali karar verme becerisi
5 | Birlikte liderlik saglayan, igbirlik¢i ve kapsayici bir ortam yaratan, amaglar belirleyen, gérevler
planlayan ve hedeflere ulasan iiyelerden olusan bir takimda etkin sekilde ¢alisma becerisi
6 ] Uygun deney (deneysel ¢alisma) gelistirme ve yiiriitme, verileri analiz etme ve yorumlama ve
sonug (vargl) ¢ikarmada miithendislik muhakeme yetisini kullanma becerisi
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
principles of engineering, science, and mathematics X
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
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 |0 ability to develop and conduct appropriate experimentation, analyze and interpret data, and
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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