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(COURSE CATALOGUE FORM)

Dersin Adi Course Name
Metalurji ve Malzeme Proseslerinde Cevre ve Etik | Environment & Ethics in Metallurgical & Materials
Processing
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 446 8 2 4 2 0 0
MET 446E
Béliim / Program Metalurji ve Malzeme Miihendisligi
(Department/Program) | (Metallurgical and Materials Engineering)
Dersin Tiirii Zorunlu Dersin Dili Tiirkce/Ingilizce
(Course Type) Compulsory (Course Language) | (Turkish/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)
- 20 60 20

Dersin icerigi

(Course Description)

Metalurji sektorii, genel olarak agir metal emisyonunun birincil kaynagi olarak
nitelendirilir. Agir metal emisyonu c¢evre kirliliginin en 6nemli parametrelerinden
biridir ve metal iiretim proseslerinin bircok asamasinda karsilasilan bir durumdur.
Metalurjik tiretim proseslerinin tehlikelerinin ve zararlarinin en aza indigenmesi sifir-
atik proses dizaynmi ile gerceklesebilir. Atiklar, yeniden kullanilabilir malzemelere
doniistiirilmekte, metalik hurda malzemeler geri kazanilmakta ve enerji tasarruflu
teknolojiler gelistirilmektedir.

Bu ders, metalurjik atiklarin ve metalurjik proseslerde olusan kirliliklerin kaynaklarini
aciklayacaktir. Atiklart en aza indirgemek igin gerekli yollar; yasal ve etk
sorumluluklar ile birlikte atik yonetimi, yeniden kullanim prosesleri ve enerji
tasarruflu  proseslerin  gelistirilmesini  igermektedir. Derste ayrica, kanuni
yikimliiliiklere karsi etik sorumluluklarin 6nemi degerlendirilecektir.

Metallurgy sector is usually considered as the primary source of heavy metal emission,
one of the most important parameters of environmental pollution, which realizes
during the numerous steps of metal production processes. It is possible to minimize
the dangers and hazards of metallurgical production processes to the environment by
the design of zero-waste processes, transforming wastes into re-usable materials,
recycling the metallic scrap material, and developing energy-efficient technologies.
This course covers all aspects of metallurgical wastes and sources of pollutions in
metallurgical processes. The ways to minimize these wastes, waste management,
recycling processes and developing energy efficient processes along with legal and
ethical responsibilities will be taught. In the course, the importance of ethical
responsibilities over legal responsibilities will be emphasized.

Dersin Amaci

(Course Objectives)

1. Metal ve bilesiklerinin toksik ve ekolojik etkileri

2. Sifir atik proses dizaym

3. Metalik atiklarin yeniden kullanilabilir malzemelere doniistiiriilmesi

4. Metalik hurdalarin yeniden kullanim

5. Tehlikeli metalurjik proseslerin enerji tasarruflu teknolojilerin gelistirilmesi ile en
aza indirgenmesi, gerekli miihendislik bilgisi verilerek ¢evre ve gevresel koruma
konseptinin dgretilmesi

In this course student will have knowledge on;
1. Toxicological & Ecological effects of metal and compounds
2. Design of zero-waste processes
3. Transforming metallic wastes into re-usable materials




4. Recycling of metallic scraps

5. Minimization of hazardous metallurgical processes by means of developing
energy-efficient technologies imposing the concept of environment and
environmental protection by giving required engineering knowledge

Dersin Ogrenme
Ciktilan

(Course Learning

Bu dersi basart ile tamamlayan 6grenci;

1. Genel konsptleri; cevre, cevresel koruma, toksikoloji, kirlilik, yeniden kullanim, atik
suyu, kat1 atik, ekoloji, miithendislerin etik sorumluluklart.

2. Metalurjik iiretimlerde olusan kati atiklar (birincil veya ikincil) ve 6nemli metallerin
iiretimi sirasinda olusan kati, siv1 ve gaz atiklar

Outcomes) 3. Atik yonteminin temel prensiplerini ve teknolojisini

4. Sifir-atik proses tasariminda mithendislik etiginin rolii

5. Metalurjik proseslerin ¢cevreye verdigi zararlarin, proses optimizasyonu ve yeni

tasarimlarla (metalik hurdanin yeniden kullanimi, enerji tasarruflu tekniklerin

gelistirilmesi) en aza indirgenmesi

6. Metalurjik tiretim proseslerinde enerji kullanimiyla iligkili dolayli gevresel kirlenme,

metallerin yeniden kullanimi, enerji tasarrufu ve yeniden kullanimin ¢evresel koruma

konsepti

7. Miihendislik bilgisinin ve etik olgunun ¢evreyi korumak i¢in eyleme doniistiiriilmesi

konularii 6grenmis olacaktir.

Students who pass the course will be able to learn:

1. General concepts such as; environment, environmental protection, toxicology,
pollution, recycling, waste water, solid wastes, ecology, and ethical
responsibilities of engineers.

2. Solid wastes (primary and secondary) produced during metallurgical operations,
and solid, liquid, and gaseous wastes form during the production of important
metals,

3. Fundamental principles and technologies of waste management,

4. The role of engineering ethics in designing zero-waste processes

5. Minimization of the damages caused by the metallurgical processes to the
environment, through process optimization and new designs such as; recycling of
metallic scrap, development of energy efficient techniques,

6. Indirect environmental pollution related with the energy utilization in metallurgical
production processes, recycling of metals, energy saving and environmental
protection concepts of recycling,

7. Consciousness and affection alone are not adequate to protect the environment,
unless this concern turns into action supported by the engineering knowledge and
ethics.
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Odevler ve Projeler

(Homework & Projects

Bu derse katilan 6grencinin bir donem oOdevi hazirlamasi ve c¢aligmasini
sunmast gerekmektedir. 6dev, koruma ve/veya minimize etme ve/veya
metalurjik bir atigin yeniden kullanimiyla ilgilidir.

Students who attend this course are required to prepare term homework and
present their work. The homework is generally about a prevention and/or
minimization and/or recycling of a metallurgical waste. With this homework,
students are encouraged to

Laboratuar Uygulamalar

(Laboratory Work)

Bilgisayar Kullanim

(Computer Use)

Diger Uygulamalar -
(Other Activities) -
Basar1 Degerlendirme Faaliyetler Adedi Degerlendirmedeki Katkisi,
Sistemi (Activities) (Quantity) %
(Effects on Grading, %)
(Assessment Criteria) Y1l i¢i Savlan 1 25
(Midterm Exams)
Kisa Sinavlar
(Quizzes)
Odevler
(Homework)
Projeler
(Projects)
Dénem Odevi/Projesi 1 25
(Term Paper/Project)
Laboratuar Uygulamasi
(Laboratory Work)
Diger Uygulamalar
(Other Activities)
Final Sinawvi 1 50
(Final Exam)
DERS PLANI
Dersin
Hafta Konular Ciktilan
1 Giris, Cevre, cevresel koruma, toksikoloji, kirlilik, yeniden kullanim ve miihendislik 1-7
etiginin genel prensipleri
2 Metallerin toksikolojisi, Metal bilesiklerinin yapilarina ve tiirlerine bagli olan 2
toksikolojik etki mekanizmalari
3 Su ve atik su standartlari, suyun yeniden kullanimi, metalurjik fabrikalarda atik su 1-3
olusumu
4 Atik su zenginlestirmesi, geri kazanimi i¢in teknoloji, yeniden kullanim ydntemi 1,4
seciminde etik yaklagim
5 Metalurjik operasyonlarda olusan kati atiklar (birincil ve ikincil) 3-5
6 Elektrik ark firinlarinin baca gazi ve birincil metal iiretim yontemleri, zenginlestirme 3,5
yontemleri
7 Kati atik toplama sistemleri (IZAYDAS v.b.), kirmizi camur, siyaniirli atik 4,6,7
cozeltilerinin ¢evresel etki etiginin tartisilmasi ve degerlendirilmesi
8 Yeniden metal kullanimmin ekonomik, teknolojik, ¢evresel ve etik taraflarinin 5-7
incelenmesi: ornek ¢alisma, Demir dis1 metal hurdalari
9 Yeniden metal kullaniminin ekonomik, teknolojik, c¢evresel ve etik taraflarinin 5-7
incelenmesi: Ornek calisma, Demirli metal hurdalart




10 Yeniden metal kullaniminin ekonomik, teknolojik, c¢evresel ve etik taraflarinin 5-7
incelenmesi: Ornek ¢alisma, elektronik hurda, aliiminyum tenekeler
11 Metalurjik operasyonlarda gaz haldeki atiklar,minimizasyon teknikleri ve ihtiyati 2,5
tedbirler
12 Metalurjik operasyonlarda gaz haldeki atiklar,minimizasyon teknikleri ve ihtiyati 2,5
tedbirler
13 Ogrenci projelerinin sunumu, tartisilmasi ve degerlendirilmesi 1-7
14 Ogrenci projelerinin sunumu, tartisilmasi ve degerlendirilmesi 1-7
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction, general concepts of environment, environmental protection, toxicology, 1-7
pollution, recycling, and engineering ethics ,
2 Toxicology of metals, toxicological effecting mechanisms of metal compounds 2
depending on their structures and types,
3 Water and waste water standards, water recycling, waste water formation in 1-3
metallurgical plants,
4 Waste water beneficiation, technologies for the recovery, ethical approaches in 1,4
selection of recycling technologies.
5 Solid wastes (primary and secondary) materialize during metallurgical operations, 3-5
6 Stack gases of Electric Arc Furnaces and primary metal production processes, and 3,5
methods for their beneficiation,
7 Assessing and discussing the ethics of the environmental impact of red mudd, 46,7
cyanide waste solution dams, etc. and solid waste collection systems such as Izaydas,
8 Investigating the economical, technological , environmental and ethics aspects of 5-7
metal recycling, -case study: non ferrous metals scrabs
9 Investigating the economical, technological environmental and ethics aspects of metal 5-7
recycling, -case study: ferrous scrabs
10 ,Investigating the economical, technological environmental and ethics aspects of 5-7
metal recycling, -case study: electronic scrap, aluminum cans household ware, alt
autos
11 Gaseous wastes form in metallurgical operations, minimization techniques, 2,5
precautionary measures
12 Gaseous wastes form in metallurgical operations, minimization techniques, 2,5
precautionary measures
13 Presentation, discussion, and evaluation of student projects, 1-7
14 Presentation, discussion, and evaluation of student projects, 1-7




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
¢ | Bir sistemi, iiriin bilesenini veya prosesi istenilen gereksinimleri karsilayacak sekilde X
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 X
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
¢ | An ability to design a system, component or process to meet desired needs X
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 X
g | Anability to communicate effectively X
h | The broad education necessary to understand the impact of engineering solutions in a 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
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