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Dersin Adi

Course Name

MALZEME KIMYASI

MATERIALS CHEMISTRY

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 228
MET 228E 4 2 3 2 ] '
Boliim / 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 Onkosullari
(Course Prerequisites)
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)
30 50 20 -

Dersin icerigi

(Course Description)

Bu derste, malzeme o6zellikleri periyodik tablodaki yerine gore aciklanacaktir. Katilarin yuzey
Ozellikleri, gaz, ¢ozelti ve kati reaksiyonlarindan inorganik malzeme sentezi, Malzemelerin bag
yapisina goére termal, optik, manyetik &zellikleri, koordinasyon kimyasi ve malzemelerin ortak
elektrokimyasal davranislari derste islenecek diger konulardir.

This course provides introductory information to explain the material properties via their place in
the periodic table.

General approach to the surface properties of solids, the synthesis of inorganic materials through
the gas, solution and solid reactions, and fundamental properties of materials such as thermal,
optic, magnetic, etc by means of the bonding structure of materials, coordination chemistry and
common electrochemical behavior of materials.

Dersin Amaci ;
3.
(Course Objectives) 4.
5.
6.
7.
8.

Bu dersin amaci;

Periyodik tablodaki malzemelerin 6zelliklerini agiklamak

Periyodik tablonun olusturulmasi

Kimyasal bag turlerinin etkisi ve malzemelerin kompleks yapilari

Cozundrlik kurallari, asitler, bazlar, pH, tamponlar, ligant degisimi, redoks reaksiyonlari
Amorf katilarin, cam, curuf, borlir, metal borir, metal karbir, metal nitriir, metal oksit,
intermetalikler ve gecis metallerinin yapilarina gére incelenmesi

Elektrik iletkenligi, optik ve termal 6zellikler

Gaz, ¢Ozelti ve kati reaksiyonlarindan inorganik malzeme sentezi

Metallerin 6zellikleri ve elektrokimyasal davraniglarinin 6grenilmesidir.

The scope of lecture is to give:

the general explanation of material properties in the periodic table.

the idea behind the construction of periodic table.

the influence of chemical bonding types and complex structures of materials to material
properties

solubility rules, acids, bases, pH, buffers, ligand exchange, redox reactions

the examination of amorphous solids, glass, slags, boron and metal borides, metal carbides
and metal nitrides, metal oxides, intermetallics, transition metals by taking the structure of
materials into account.

the electrical conductivity, optical and thermal properties of materials
the synthesis of inorganic materials through the gas, solution and solid reactions,
the electrochemical behaviors and properties of metals




Bu dersi bagsari ile gegen 6grenci,

Dersin (")grenme 1. Malzeme kimyasi, element ve bilesikler, kimyasal formdller ve reaksiyonlar, periyodik tablo
ktil ve tablodaki yerleri konularinda temel prensiplerini
Ciktilart 2. Kimyasal bag gesitlerinin etkisini ve kompleks yapili malzemelerin 6zelliklerini
3. Malzemelerin yapisini, kompleks bilesikleri
(Course Learning 4. Inorganik molekdilleri, sivi ve gozeltileri
Outcomes) 5. Yapisal kati hal kimyasi
6. Inorganik ylzeylerin kimyasi
7. Inorganik malzeme sentezi
8. Malzemelerin elektrokimyasal davranigi konularini 6grenmistir.
Students who pass the course will have knowledge on;

I the fundamental principles that underlie materials chemistry, elements and
compounds, chemical formulas and reactions and relation between Periodic table and
location of elements

Il. the influence of chemical bonding types and complex structures of materials to their
properties

Il. the structure of materials, the complex compounds
V. inorganic molecules, liquids and solutions
V. structural solid state chemistry
VI. the chemistry of inorganic surfaces
VIL. synthesis of inorganic material
VIII. electrochemical behavior of materials

Ders Kitab e - The Inorganic Chemistry Of Materials, Paul J. van der PUT, Prenum Press, NY,
(Textbook) ISBN 0-306 45731-8-2007

Ders notlar
Diger Kaynaklar - Materials Chemistry, Bradley D. Fahlman, Published by Springer, ISBN 978-1-
(Other References) 4020-6119-6 (HB) and ISBN 978-1-4020-6120-2 2008

Harry L Allcock Introduction to Materials Chemistry, 2008, John&Wiley, ISBN 978-0-

470-29333-1
Odevler ve Projeler -
(Homework & Projects -
Laboratuar Uygulamalar -
(Laboratory Work) -
Bilgisayar Kullanimi -
(Computer Use) -
Diger Uygulamalar -
(Other Activities) -
Basar1 Degerlendirme Faaliyetler Adedi Degerlendirmedeki Katkisi,
Sistemi (Activities) (Quantity) %

(Effects on Grading, %0)

(Assessment Criteria) Y1l ici Smavlar 5 50

(Midterm Exams)

Kisa Sinavlar

. 4 0

(Quizzes)

Odevler

(Homework)

Projeler

(Projects)

Dénem Odevi/Projesi

(Term Paper/Project)

Laboratuar Uygulamasi

(Laboratory Work)

Diger Uygulamalar

(Other Activities)

Flpal Sinavi 1 50

(Final Exam)




DERS PLANI

Hafta

Konular

Dersin
Ciktilan

[

Malzeme Teknolojisi, Malzeme Biliminde kimyanin roli, Malzeme kimyasinin temel prensipleri

1-8

Periyodik Tablo, Malzeme kimyasinin temel prensipleri, Element ve bilesiklere girig, kimyasal formuller ve
reaksiyonlar

1

Kimyasal Bag, Atom kabugundaki elektronlar, orbitaller: Molekiler orbital ve valans bag modeli, iyonik
bilesiklerin kompleks baglanmasinda koordinasyon bagi

12,3

Inorganik Molekiiller, Sivilar, Cozeltiler, ¢cozunurlik kurallari, asitler, bazlar, pH, tamponlar, ligant degisimi,
redoks reaksiyonlari

1,4

Yapisal Kati Hal Kimyasi, Kristal kimyasi, amorf katilar, cam, curuf, borlr, metal bordr, karbdr, nitriir, metal
oksit, intermetalik, gegis metalleri

1,3,4,5

Yapisal Kati Hal Kimyasi, i¢ yapi 6zellikleri, Elektron iletkenligi, Dielektrik 6zellikler, iyon iletkenligi, manyetik,
mekanik, optic, kimyasal, termal 6zellikler

1,3,4,5

Yapisal Kati Hal Kimyasi, i¢ yapi 6zellikleri, Elektron iletkenligi, Dielektrik 6zellikler, iyon iletkenligi, manyetik,
mekanik, optic, kimyasal, termal 6zellikler

1,3,4,5

Kati Hal Reaksiyonlari, Katilarin reaksiyon tarleri, oksit, sulfur (ve digerleri) kimyasi

1,3,4,5

OO N| O O B W N

Inorganik Yiizeylerin Kimyasi, Yiizey kimyasi, inorganik kolloidler, katilarin gaz reaktan ile tepkimesi, kimyasal
buhar biriktirme

4,6

[EEN
o

Inorganik Yiizeylerin Kimyasi, piroliz, toz sentezi, ylksek sicaklik korozyonu, molekdllerin
hareketsizlestiriimesi ile ylizey modifikasyonu

4,6

[
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inorganik Malzeme Sentezi, inorganik sentez, kati hal reaksiyonlari, sivilardan sentez, eriyiklerden hazirlama

2,7

=
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Inorganik Malzeme Sentezi, hidrotermal proses, sol-jel yontemi, gaz fazi yontemleri, fiziksel buhar biriktirme,
kimyasal buhar biriktirme, plazma sentezi

2,7

=
w

Malzemelerin Elektrokimyasal Davranigi, malzeme ve su etkilesimi, Eh-Ph, korozyon, elektrokimyasal
rediksiyon ve ¢cézinme

1,8

H
o

Farkh Tiirde ileri Teknoloji Malzemeleri

COURSE PLAN

Weeks

Topics

Course
Outcomes

The Technology of Materials, The role of chemistry in Materials science, Fundemantal Principles that
underlie materials chemistry

- VIl

The Periodic Table, Fundemantal Principles that underlie materials chemistry, Introduction to elements
and compunds, chemical formulas and reactions

The Chemical Bond, Electrons in Atomic Shells, Orbitals: Molecular Orbital and Valence Bond Models, The
Coordinative Bond in Complexes Bonding in lonic Compounds,

1, 11 1

Inorganic Molecules, Liquids and Solutions, solubility rules, acids, bases, pH, buffers Ligand
Exchange, Redox Reactions,

I, IV

Structural Solid State Chemistry, Crystal Chemistry, Amorphous Solids, Glass, Slags,Boron and, Metal
Borids, Carbides and Nitrides, metal Oxides, Intermetallics, Transition metals,

(NIIN\AY

Structural Solid State Chemistry, Intrinsic Properties, Electron Conductivity,Dielectric Properties, lon
Conductivity, Magnetic, Mechanical, Optical, Chemical, Thermal Properties

(NIN\YAY

Structural Solid State Chemistry, Intrinsic Properties, Electron Conductivity,Dielectric Properties, lon
Conductivity, Magnetic, Mechanical, Optical, Chemical, Thermal Properties

(NIN\YAY

Solid State Reactions, Types of Reactions of Solids, The Chemistry of Oxide, Sulfide and others,

(NIIN\AY

OO Nl O O B W N

The Chemistry of Inorganic Surfaces, Surface Chemistry,Inorganic Colloids, Converting Solids by
Reaction with a Gaseous Recactant, Chemical Vapor Deposition,

IV, VI

[EN
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The Chemistry of Inorganic Surfaces, The Pyrolylise, Powder Synthesis, High-Temperature Corrosion
Surface Modification by Immobilization of Molecules

IV, VI

[
=

Synthesis of Inorganic Material, Inorganic Synthesis, Solid State
Reactions

282
Synthesis from Liquids, Preparation from Melts,

11, VIl

12

Synthesis of Inorganic Material, Hydrothermal Processes, Sol-Gel Method, A Gas-Phase Techniques,
Physical Vapor Deposition, Chemical Vapor Deposition, Plasma Synthesis

11, VIl

13

Electrochemical behavior of materials, material and water interaction, Eh-pH, corrosion, electrochemical
reduction and dissolution

1, VIl

14

Different types of materials and Materials in Advanced Technology




Dersin Metalurji ve Malzeme Miihendisligi Programuyla iliskisi

Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar) Seviyesi
1123
a Metalurji ve Malzeme muhendisliginde ¢ikan problemleri ¢dzebilmek igin matematik, fen ve miihendislik bilgilerini X
uygulama becerisi (ABET: a)
b istenen spesifikasyonlari, kalite, etik ve gevre kavramlarini dikkate alarak proses veya sistem tasarlama becerisi
(ABET:b)
C Bir sistemi, Urtin bilesenini ve prosesi istenilen gereksinimleri kargilayacak sekilde tasarlama becerisi (ABET:c)
d So6zlu ve yazili olarak iletisim becerisi ve mihendislik problemlerini g6zmekte takimda lider olabilme becerisi
(ABET:d, 9)
e Gelistirme, Uretim, isleme ve korumaya yonelik mihendislik problemlerini tanimlama, formile etme ve ¢6zme ve X
malzeme kullanma becerisi (ABET:e)
f Mesleki ve etik sorumluluklari kavramis olmasi (ABET:f)
g Guncel kuresel ve toplamsal sorunlari kavramis olmak muhendislik ¢ézumlerinin kilturel, ulusal ve kiresel
boyutlarda etkisini kavranmasi (ABET:h, j)
h Muhendislikteki ilerlemelerin yeni malzemelerin ve proseslerin gelistirimesi ile ¢ok yakindan ilgili oldugunun X
kavranmasi. Yagam boyu 6grenme geregini algilamis ve bu yetenegi kazanmis olmalari. (ABET:i)
i Modern mihendisligin temel arag ve tekniklerini yeni ve varolan malzemelerin gelistiriimesi, tretimi, X
prosesi ve korunmasinda kullanma becerisi (ABET:K)
J
k
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 problems in X
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, quality, ethics
and environment. (ABET:c)
d Ability to communicate both orally and in the written form and to take part in, and provide 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, processing, X
protection and usage of engineering materials. (ABET:e)
f An understanding of professional and ethical responsibilities(ABET:f)
g An understanding of current/contemporary issues and impact of engineering solutions in broad cultural,
national and global levels;. (ABET:h, j)
h A comprehension of the nature of engineering progress closely linked with the development of new X
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, production, X
processing, protecting of the existing and new engineering materials. (ABET:k)
J
k

1: Little, 2. Partial, 3. Full

Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)




