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DERSIN KOORDINATORU Nevim SAN

ASISTAN(LAR)

Bu dersin amaci, 6grencilere kataliz ve adsorpsiyon konulari ile ilgili temel bilgileri 6gretme,
konu ve kanun ile ilgili esitliklerin ¢ikarilmasi ve &grenilen bilgilerin giinliik hayata

DERSIN AMACI -
uygulanmasini saglamaktir.

Kataliz ve katalizorler, kataliz hakkinda temel kavramlar; kataliz reaksiyonlari; kataliz
L . mekanizmas1 ve oto kataliz; katalizor kinetigi ve enerji diyagrami; asit-baz katalizi; enzim
DERSIN ICERIGI kataliz mekanizmast; adsorpsiyon ve adsorpsiyon gesitleri; adsorpsiyon islemine etki eden
faktorler; adsorpsiyon izotermleri, kinetigi, termodinamigi ve uygulamalari.

Ders Kitaplar::
[1] Belle, M., Renken, A., Santen, R. Catalysis: from principles to applications.
Weinheim: Wiley-VCH Verlag GmbH & Co. KGaA, 2012.
[2] Levine, 1. Fizikokimya, (Ceviren:Nursel Peker Bayramgil-Giilsen Asma). 6.
baskidan geviri, Palme Yayincilik 2015.

Ross, J.R.H. Heterogeneous Catalysis;, Fundamentals and Applications. Elsevier,
2012.

DERS KITABI / MALZEMESI / 13]
ONERILEN KAYNAKLAR

[4] Soydan, A.B., Aroguz, A.Z., Sarag, A.S., Yildinim, H., Kilislioglu, A., Bereket,
G. Fizikokimya Coziimlii ve Yanitli Problemleri, Der Yaynlari: 434, Istanbul 2013.
[S]1 Yang, R.T. Adsorbents: Fundamentals and Applications. A John Wiley&Sons.
Inc., 2003.
Yildiz, S., Yilmaz, H., Kili¢, E. Fizikokimya, (Atkins Fizikokimya Tiirkce geviri).
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Bilim Yaymecilik, 2001.

Onerilen Kaynaklar:

[1] Mehrorang, G. (Edited by) Adsorption: Fundamental Process and Applications,
Interface Science and Technology .Volume:33, Academic Press, 2021.

[2] Santen., R., Modern Heterogenous Catalysis, Wiley-VCH, 2017.

[3] Sheldon, R.A., Arends, 1., Hanefeld, U. Green Chemistry and Catalysis

[4] Soustelle, M. An Introduction to Chemical Kinetics, ISTE Ltd John Wiley & Sons, Inc,
2011.

[5] https://acikders.tuba.gov.tr/file.php/40/LectureNotes/35.pdf

[6] https://www.youtube.com/watch?v=35Gw8WVPRn8

Bu dersi basarryla tamamlayan 6grenciler,

1. Kataliz ve kataliz kavramlarimi tanimlayarak bu kavramlarin endiistri i¢in 6nemini
kavrayabileceklerdir.

Kataliz cesitlerini 6grenerek, homojen ve heterojen kataliz mekanizmasi hakkinda
bilgi sahibi olabileceklerdir.

Adsorpsiyon ve adsorbanlar hakkinda genel bilgileri kavrayabileceklerdir.

Homojen ve heterojen katalizi Ogrenerek bunlarin kimyadaki Onemi ve
kullanimlar1 hakkinda bilgi sahibi olabileceklerdir.

Ders Ogrenim Ciktilar: Kataliz ve adsorpsiyon mekanizmalarinin temellerini kavrayabileceklerdir.

Basta fizikokimya dersleri olmak {izere temel derslerde 6grenmis olduklar
bilgilerini kullanabilecekleri alanlar1 gorebilecek ve konular arasindaki is birligini
kavrayabileceklerdir.

Kataliz ve adsorpsiyon konular1 ile ilgili kinetik esitlikleri ¢ikarabilecek ve
bunlarla ilgili problemler ¢6zebileceklerdir.

Adsorpsiyon izotermlerine ait denklemleri ¢ikarabilecekler ve bunlarla ilgili
problemleri ¢ozebileceklerdir.

Katalizor kullaniminin 6zellikle ¢evre igin Onemini kavrayacaklar ve g¢evrenin
korunmasi konusunda 6grendikleri konular1 yorumlayabileceklerdir.

DEGERLENDIRME SiSTEMi

Etkinlikler Say1 Katki Pay1

Devam/Katilim:
e icerik: Ogrencilerin derse devam etmeleri ve katilmalar

e Detayh Degerlendirme Kriterleri:
14 %S5
- Derse aktif katilim ve soru sorma

- Smif-i¢i tartigmalara ve problem ¢6zme siireclerine katki
saglayabilme

Laboratuvar: H

Uygulama (Sozlii Sinav):

e icerik: Ogrencilerden kataliz ve adsorpsiyon dersinin temel
kavramlarimi agiklamalarinin ve konunun kimya agisindan éneminin
degerlendirilmesi

e  Format: Ogrenci ile bireysel olarak gerceklestirilecek sozlii siav (5-
10 dakika)

e Detayh Degerlendirme Kriterleri:

_K avramlari acilrlavahilme
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-Kavramlar arasinda baglant1 kurabilme

Arazi Calismasi

Derse Ozgii Staj

Kisa Sinavlar/Stiidyo Kritigi (Zorunlu):

e icerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli1 sorularin sorulmast

e  Format: Yiiz yilize. Coktan se¢meli kisa sinav (5-10 dakika)

e Detayh Degerlendirme Kriterleri:

-Derste islenen teorik konular ile ilgili problemleri ¢dzebilme
Odev:

e icerik: Derste islenen temel kavramlarin elestirel bigimde
yorumlanmasini ve ilgili kavramlarin disiplin-i¢i ve disiplinlerarasi
alanlarda 6rneklerinin bulunmasini igeren haftalik 6devlerin verilmesi

e  Format: Yazili raporlar ve grup sunumlari

e  Detayh Degerlendirme Kriterleri:

- Bir problemin ¢6ziim siirecini mantikli ve dogru bir sekilde
yazabilme
- Kavramlarin uygulamadaki 6rneklerini bulabilme
- Uygulamal1 diigiinebilme, yorumlama ve gerek¢elendirme
stireglerinin ytiriitiilebilmesi
Sunum/Jiiri:
o icerik: Ogrencilerin kendi 6grenme siireclerini degerlendirmelerinin
e  Format: Bireysel sunum
%25
e  Detayh Degerlendirme Kriterleri:
-Ogrenilen konularm dogru bir sekilde aciklanabilmesi
-Sunum tekniklerinin dogru kullanilmasi
Proje:

e icerik: Ogrencilerden akademik dénem sonunda teslim edilecek bir
proje onerisi (TUBITAK 2209 A/B) yazmalarinin istenmesi

e  Format: Yazili raporlar ve grup sunumlari

e  Detayh Degerlendirme Kriterleri:

-Ozgiin bir arastirma konusunun bulunabilmesi
-Bir aragtirma 6nerisinin bilimsel ilkeler ve ilgili kilavuzlar
dogrultusunda yazilabilmesi

Seminer/Workshop

Ara Smavlar:

e icerik: Smav haftasma kadar islenen konularmn tiimiinii kapsayan
kapsamli sorular

e  Format: Yiiz yiize. Sinav (90 dakika)

%30

e  Detayh Degerlendirme Kriterleri:

-Dersin temel kavramlarinin anlasildiginin gosterilmesi
-Teorik konularla ilgili problemlerin ¢6ziilebilmesi
-Teorik diistinme siireglerinin yiiriitiilmesi
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e igerik: Dersin tiim icerigini kapsayan kapsamli sorular

e  Format: Yiiz yiize. Sinav (90 dakika)
e  Detayh Degerlendirme Kriterleri:
-Derste islenen tiim konularin derinlemesine kavranmig

oldugunun gosterilmesi
-Ileri diizey problem ¢dzme becerilerinin kullanilabilmesi

1 %40

‘ Dénem ici Cahsmalarin Basari Notuna Katkis H %60
‘ Final Sinavinin Basar1 Notuna Katkisi H %40
TOPLAM %100

HAFTALIK KONULAR VE iLGiLi ON HAZIRLIK CALISMALARI

HAFTALAR

KONULAR

On Hazirhk

Konu Anlatimi: Kataliz ve katalizor tanitimi, katalizorlerin
tarihsel gelisimi ve katalizOr olgusuna ait temel kavramlari.
Kataliz ile ilgili kanunlar

Kataliz ve katalizorlerin genel kullanimi ve
bu konulara iliskin 6n  bilgileri
hatirlatilmasi. Kaynak: DK-2 Boliim 16.6;

1 Sinif-ici Tartisma (15 dk.): Kataliz ve katalizér kavramlarinin Gegmisten  giinimiize  kataliz konusunda
. . N oo . yapilan temel caligsmalari
Kimyanin hangi alanlarinda kullanildig1 ve diger disiplinlerde 3 . . . e
kullamim alaniyla ilgili tartismanin yapilmasi degerlendirilmesi, Kaynak: DK-1, Bolim-
1.; OK-3 1-35 OK-2 3-10; OK-6 3-18
Konu Anlatimi: Kataliz iglemlerinin simiflandirilmasi, Kataliz . . . .
. . . . . . Kataliz  konusundaki temel terimleri
Reaksiyonlari, Sanayide kullanilan 6nemli katalizrlere genel bir hatirl
bakis awlamast
Fizikokimya, organik kimya, biyokimya
Sinif-ici Tartisma (15 dk.): Katalizor siniflandirmasi yapilarak basta_ .. olmak uzere lfullanl.lan teme.
2 kimyanin ve ¢evre, atmosfer kimyasi, ilag kimyasi, petrokimya katalizbrlerin neler oldugunu incelenmes;
gibi cesitli endilstri alanlarmda kullamlan katalizbrlerin éneminin Raynak: DK-4 648-650; DK-1 13-19 DK-3
47-64; DK-3 172-217 OK-2 15-45
tartisiimast
Konu Anlatimi: Genel kataliz mekanizmasi ve otokataliz Kimyasal kinetik ile bilgilerin hatirlatilmas
ve reaksiyon hiz denklemlerini
3 Simif-ici Tartisma (15 dk.): Fizikokimya dersinin kinetik] gikarimast. Kaynak: DK-6 Bolim 25 7614
P o PSR . . 851; DK-2 515-530 OK-6 81-102.
konusunda &grenilen bilgilerin kataliz ile iligkilendirilmesi
Konu Anlatimi: Kataliz reaksiyonlarinin kinetigi ve katalizon
esliginde gergeklesen reaksiyonlarin enerji  diyagramlarinin Kimyasal kinetigin temel konularindan biri
incelenmesi, sicakligin reaksiyon hizina etkisi ve aktivasyon olan  potansiyel enerji  grafiklerini
enerjisi hatirlanmas1 ve bu konularin  gdzde
4 gegirilmesi.
Smif-ici Tartisma (15 dk.): Kataliz reaksiyonlarin potansiyel Reaksiyon hizinin sicaklik ile degisimineg]
enerji diyagramlarinin normal reaksiyonlara goére degisimlerinin olan etkisine iligkisi konularmi igere
grafikler iizerinde incelenmesi Ozel matrislerin geometrik] boliimlerin okunmasi. Kaynak: DK-6, 775-
uygulamalarimin tartigilmasi 807; DK-2 515-541
Konu Anlatimi: Homojen kataliz, Asit-baz katalizi, asit — baz
katalizinin kullanim alanlar1 ve 6nemi Cozeltide gerceklesen, asit baz kataliZ
reaksiyonlarin agiklanmasi, mekanizmasi
Sinif-ici Uygulama (15 dk.): Arrhenius denlemine ait Ornek ve kimyanin cesitli alanlarinda kullanim
5 problem ¢ozlimii ve katalizor aktivasyon enerjisine olan katkisinin ile organik, analitik kimyada da 6grenilmis|
incelenmesi bilgilerin gozden ge¢irilmesi Kaynak: DK+
6 49-59; OK-5 323-339; OK-6 209-249
Sinif-ici Tartisma (15 dk.): Homojen kataliz reaksiyonlarinin,|
farkl: disiplinlerde kullanimi
Konu Anlatimi: Biyokatalizorler olarak enzimler, Enzim Kataliz Homojen kataliz sistemi 6rneklerinden ola
mekanizmasi ve kinetigi biyokatalizorlerin incelenmesi ve sistemlere
6 ait kataliz ~mekanizmalarinin  gdzde:

Smif-ici Tartisma (15 dk.): Biyokatalizorlerin, kataliz

reaksiyonlarindaki Onemi ile basit enzim mekanizmasinin nasil

gegirilmesi Kaynak: DK-2 568-570; DK-4
665-668 OK-5 332-334; OK-6 343-357
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modelleneceginin tartisilmasi

Konu Anlatimi: Adsorpsiyon, adsorban ve adsorbat tanimi;
adsorpsiyon islemleri ve smiflandirma, genel adsorpsiyon
mekanizmasinin agiklanmasi. Heterojen kataliz ve kati ylizeyinde
gerceklesen kataliz reaksiyonlart

Smif-ici Tartisma (15 dk.): Heterojen kataliz ve heterojen
adsorpsiyon konusu arasindaki farklilik ve benzerliklerin ayrintili
olarak incelenmesi

Adsorpsiyon olaymin goézden gegirilmesi
ve adsorpsiyonda  kullanilan  teme
ifadelerin tanimlanmas: ile ilgili konular:
gozden gegirilmesi. Heterojen katali
islemlerinin gozden gegirilmesi Kaynak:
DK-6 91-101; DK-5 335-339.

|Ara Sinav 1

Smav haftasina kadar islenen konulart
tiimiiniin tekrar edilmesi

Konu Anlatimi: Adsorpsiyona etki eden faktdrler; adsorban ve
adsorbatin tanecik boyutu ve yiizey 6zellikleri, ¢evresel faktorler

Sinif-ici Tartisma (15 dk.): Adsorpsiyon islemine etki eden {ig
temel faktor olan adsorbat, adsorban ve c¢evre kosullarinin
tartisilmasi arasindaki iligkinlerin degerlendirilmesi

Adsorpsiyona etki eden ve {i¢ temel altind
toplanan parametrelerin ayrintili  olaral
incelenmesi, adsorban ve adsorbanin yiize
ozelliklerin gozden gecirilmesi, Kaynak:
DK-6 849-857; DK-2 570-572 DK-5 335
339; OK-1 10-14

10

Konu Anlatimi: Adsorpsiyon izoterm modelleri; adsorban ve
adsorbatin birbiri ile olan iligkisini degerlendirmek i¢in One
stirlilen modellerin incelenmesi. Tek tabakali adsorpsiyon-
Langmuir izotermi Cok tabakal1 adsorpsiyon-Freundlich izotermi
BET izotermi

Simf-i¢ci Uygulama (15 dk.): izoterm modelleri ile ilgili problem
cOziimleri

Simf-i¢ci Tartisma (15 dk.): Izoterm denklemlerinin adsorpsiyon
mekanizmasindaki onemi

Adsorpsiyon mekanizmasint
aydinlatilmasinda onemli bir islevi ola
adsorbat ve adsorban iligkisini gostere
izoterm modellerinin incelenmesi, te
tabakali ve c¢ok tabakali adsorpsiyonu
gozden gecirilmesi Kaynak: DK-6 858-863;|
DK-2 572-575 DK-4 21-45; DK-5 23-42
ve 445-472 OK-3 23-40; OK-6 543-551.

11

Konu Anlatimi: Adsorpsiyon kinetigi; adsorpsiyon kinetigini
aciklamak i¢in One siiriilen temel modeller; Yalanct birinci
mertebe adsorpsiyon kinetigi Yalanci ikinci mertebe adsorpsiyon
kinetigi Pargacik i¢i difiizyon modeli

Sinif-ici Uygulama (15 dk.): Adsorpsiyon kinetigine iliskin
problem ¢oziimleri

Simif-i¢ci Tartisma (10 dk.): Adsorpsiyon kinetigi ile normal
kinetik denklemlerin karsilastirilmasi

Fizikokimya derslerinde incelenmis ola:
kinetik bilgilerinin gdzden gegirilmesi v
temel bilgilerin adsorpsiyon islemlerine
uygulanmasi. Kaynak: OK-1 41-50

12

Konu Anlatimi: Adsorpsiyon Termodinamigi ve aktivasyon
enerjisi

Simif-i¢ci Uygulama (10 dk.): Adsorpsiyon termodinamigi ve
aktivasyon enerjisinin bulunmasi ile ilgili problem ¢dziimleri

Sinif-ici Tartisma (10 dk.): Anlatilan tiim konular altinda
adsorpsiyon mekanizmasinin nasil gergeklestiginin yorumlanmasi

Fizikokimyanin temel konularindan biri
olan Termodinamik iglemlerin adsorpsiyo:
islemlerine uygulanmasi. Reaksiyon hizin
sicakliga  olan  baghligin1  gostere
Arrhenius  denkleminden  yararlanaral
adsorpsiyon iglemleri ic¢in aktivasyo
enerjisinin bulunmasini igeren boliimleri
okunmast Kaynak: DK-6 775-805; DK-2
541-563

13

Konu Anlatimi: Endistri  de kullanilan  adsorbanlar;
siniflandirilmasi, dogal ve sentetik adsorbanlarin kullanim alanlari

Smif-ici Tartisma: (15 dk.) Adsorbanlarin endiistriyel
uygulamalart ve dogal adsorbanlarm su aritilmasi/sulardan|
kirliliklerin giderilmesinde kullanimi

Adsorpsiyon iglemini etkileyen en 6nemli
parametre olan adsorbanlarin  gdzde
gegirilerek,  smiflandirilmast  ve b
adsorbanlarin laboratuvar o6lgeginde  ve
endiistriyel alanlarda kullanimi Kaynak:
DK-5 97-190 ve 231-361 OK-1 71-184

14

Ogrenci sunumlarinin dinlenmesi

Siif-ici Tartisma (15 dk.): Sunum konularinin &neminin
tartisiimast

Her bir ogrencinin  bireysel olaral
hazirlayacagi sunum konusun
irdelenmesi

15

Ogrenci sunumlarimin dinlenmesi

Smif-ici Tartisma (15 dk.): Sunum konularinin &neminin
tartisiimast

Her bir ogrencinin  bireysel olaral
hazirlayacagi sunum konusun
irdelenmesi

16

Final

Islenen konularin tiimiiniin tekrar edilmesi
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AKTS iSYUKU TABLOSU

Etkinlikler Say1 Siiresi Toplam isyiikii
(Saat)
I

| | “

Laboratuar H H H

Ders Saati

Uygulama (sozlii Sinav) H H H

Arazi Calismasi H ‘ ‘ ‘ ‘

Sinif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kii¢iik Smavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Smavlar (Sinav Siiresi + Sinav
Hazirlik Siiresi)

Final (Sinav Siiresi + Sinav
Hazirlik Siiresi)

Toplam s yiikii:

Toplam {s yiikii / 30(s):

AKTS Kredisi:
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3

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

SEMESTER

Fall

COURSE LANGUAGE

English, Turkish

LEVEL OF COURSE

First Cycle

COURSE TYPE

Elective @ Bachelor Programme in Chemistry (30% English)

COURSE CATEGORY

Core Courses

MODE OF DELIVERY

Face-to-Face

OWNER ACADEMIC UNIT
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COURSE COORDINATOR

Nevim SAN
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COURSE OBJECTIVES

The aim of this course is to teach students the basic information about catalysis and
adsorption, to derive equations related to the subject and law, and to apply the
information learned to daily life.

COURSE CONTENT

Catalysis and catalysts, basic concepts of catalysis; catalytic reactions; catalytic
mechanism and autocatalysis; catalyst kinetics and energy diagrams; acid-base catalysis;
enzyme catalysis mechanism; adsorption and types of adsorption; factors affecting the
adsorption process; adsorption isotherms, kinetics, thermodynamics and applications

RECOMMENDED OR REQUIRED
READINGS

Coursebooks:
[1] Belle, M., Renken, A., Santen, R. Catalysis: from principles to applications.
Weinheim: Wiley-VCH Verlag GmbH & Co. KGaA, 2012.
[2] Levine, 1. Fizikokimya, (Ceviren:Nursel Peker Bayramgil-Giilsen Asma). 6.
baskidan ¢eviri, Palme Yayincilik 2015.

[3] Ross, J.R.H. Heterogeneous Catalysis, Fundamentals and Applications.
Elsevier, 2012.

[4] Soydan, A.B., Aroguz, A.Z., Sarag, A.S., Yildirnm, H., Kilislioglu, A.,
Bereket, G. Fizikokimya Céziimlii ve Yanitlhh Problemleri, Der Yayinlari: 434,
Istanbul 2013.

Yang, R.T. Adsorbents: Fundamentals and Applications. A John Wiley&Sons.
Inc., 2003.

Yildiz, S., Yilmaz, H., Kilig, E. Fizikokimya, (Atkins Fizikokimya Tiirk¢e
¢eviri). Bilim Yayincilik, 2001.
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Recommended Readings:

[1] Mehrorang, G. (Edited by) Adsorption: Fundamental Process and Applications,
Interface Science and Technology .Volume:33, Academic Press, 2021.

[2] Santen., R., Modern Heterogenous Catalysis, Wiley-VCH, 2017.

[3] Sheldon, R.A., Arends, 1., Hanefeld, U. Green Chemistry and Catalysis

[4] Soustelle, M. An Introduction to Chemical Kinetics, ISTE Ltd John Wiley & Sons,
Inc, 2011.

[5] https://acikders.tuba.gov.tr/file.php/40/LectureNotes/35.pdf

[6] https://www.youtube.com/watch?v=35Gw8WVPRn8

Upon successful completion of the course, students will be able to

Define catalysis and its concepts and understand their importance for industry.
Learn about the types of catalysis and gain knowledge about the mechanisms of
homogeneous and heterogeneous catalysis.

Understand general information about adsorption and adsorbents.

Learn about homogeneous and heterogeneous catalysis and gain knowledge
about their importance and applications in chemistry.

Understand the fundamentals of catalysis and adsorption mechanisms.

See areas where they can apply the knowledge they have learned in core
courses, especially physical chemistry, and understand the collaboration
between subjects.

Derive kinetic equations related to catalysis and adsorption and solve related
problems.

Derive equations for adsorption isotherms and solve related problems.
Understand the importance of catalyst use, especially for the environment, and
will be able to interpret the issues they have learned about environmental
protection.

Course Learning Outcomes

EVALUATION SYSTEM

Activities Number Percentage of Grade

Attendance/Participation:
e  Content: Student attendance and participation in the course.

o  Detailed Assessment Criteria:
14 %5

-Active participation in lessons and asking questions
-Ability to contribute to in-class discussions and problem-solving
processes

Laboratory H

Application (Oral Examination):

e  Content: Students will be asked to explain fundamental concepts of
linear algebra and to propose a solution to a practical problem.

e  Format: Individual oral examination with each student (5-10
minutes).

o  Detailed Assessment Criteria:
-Ability to explain concepts

-Ability to solve problems
-Ability to articulate problem solutions

‘ Field Work H H ‘

‘ Special Course Internship (Work Placement) H H ‘

Quizzes/Studio Critics:

o Cantents Camnrehencive nmectinne caverino all tanice addrecced in
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to the exam week
e  Format: Face-to-face multiple-choice quiz (5-10 minutes)

e  Detailed Assessment Criteria:

-Ability to solve problems related to the theoretical topics covered in
the course

Homework Assignments:

e  Content: Weekly assignments requiring critical analysis of
fundamental concepts covered in class and identification of examples
of these concepts within both intra-disciplinary and interdisciplinary
contexts

e  Format: Written reports and group presentations

e  Detailed Assessment Criteria:

-Ability to logically and accurately demonstrate the problem-solving
process

-Ability to find practical examples of the concepts

- Ability to carry out processes of applied thinking, interpretation, and
justification

Presentations/Jury:

e  Content: Students will be asked to evaluate their own learning
processes and deliver group presentations

e  Format: Group presentations

%25
e  Detailed Assessment Criteria:
-Ability to accurately explain the topics learned
-Proper use of presentation techniques
Project:
e  Content: Students will be asked to write a project proposal
(TUBITAK 2209 A/B) to be submitted at the end of the academic
term.
e  Format: Written reports and group presentations
e  Detailed Assessment Criteria:
-Ability to identify an original research topic
-Ability to write a research proposal in accordance with scientific
principles and relevant guidelines
Seminar/Workshop ‘ ‘
Midterms:
e  Content: Comprehensive questions covering all topics addressed up
to the exam week
e  Format: Face-to-face written exam. (90 minutes).
e  Detailed Assessment Criteria: %30
-Demonstration of understanding of the fundamental concepts of the
course
-Ability to solve problems related to theoretical topics
-Ability to carry out theoretical reasoning processes
Final: %40
o Cantents (Canmnrehencive mmectinne caverino the entire cantent af the °
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course

Format: Face-to-face written exam. (90 minutes).

Detailed Assessment Criteria:

-Ability to apply advanced problem-solving skills
-Demonstration of a thorough understanding of all topics
covered in the course

Percentage of In-Term Studies

%60 ‘

Percentage of Final Examination

%40 |

TOTAL %100

WEEKS COURSE OUTLINE Related Preparation
L.ectu_re: Introduction to _ catalysis and_ catalysts, 1. General use of catalysis and catalysts and review of
historical development of catalysts, and basic concepts o . : .
. . preliminary information on these topics. Source: CB-2
related to catalysis. Laws related to catalysis. .
Section 16.6.
1 2. Evaluation of fundamental studies on catalysis from the
In-Class Discussion (5 minutes): Discussion of the past to the present. Source: CB-4, Section-1.; RR-1 1-
areas of chemistry in which the concepts of catalysis 35 ;RR-2 3-10 ;RR-6 3-18
and catalysts are used, and their areas of use in othe
disciplines.
Lecture: Classification of catalytic processes, Catalytic
reactions, an overview of important catalysts used i
industry 1. Reviewing basic terms related to catalysis
2. Examining the basic catalysts used in physical
2 In-Class Discussion (15 minutes): Discussing the chemistry, organic chemistry, and biochemistry, among
importance of catalysts used in various industrial fields| others Source: CB-3 13-19; CB-4 47-64; CB-4 172-
such as chemistry, environmental chemistry, 217; RR-2 15-45
atmospheric chemistry, pharmaceutical chemistry, and
etrochemistry by classifying catalysts.
Lecture:  General catalytic = mechanism  and 1. Recollection and activation of prior knowledge on the
autocatalysis Review of chemical kinetics and derivation of reaction
3 rate equations. Source: CB-1 Section 25 761-851; CB-
In-Class Discussion (15 minutes): Relating the] 2 515-530; RR-6 81-102
information learned in the physical chemistry course o
kinetics to catalysis
Lecture: The kinetics of catalytic reactions and the] 1. Recalling potential energy graphs, which are one of the
examination of energy diagrams of reactions occurring fundamental topics of chemical kinetics and reviewing
in the presence of catalysts, the effect of temperature these topics.
on reaction rate, and activation energy. 2. Read the sections covering the relationship between
4 reaction rate and temperature. Source: CB-1, 775-807;
In-Class Discussion (15 minutes): Examination of] CB-2515-541
changes in potential energy diagrams of catalytic
reactions compared to normal reactions using graphs
Lecture: Homogeneous catalysis, acid-base catalysis,|
applications and importance of acid-base catalysis . ) ) . .
1. Explanation of acid-base catalytic reactions occurring
) . . . in solution, their mechanism and use in various fields
Quick Practice (10 minutes): Solupon of an_example of chemistry, and review of knowledge learned in
5 problem related to the Arrhenius equation and organic and analytical chemistry. Source: CB -1 49-59;

examination of its contribution to catalyst activatio
energy

In-Class Discussion (10 minutes): The use of]
homogeneous catalytic reactions in different disciplines

RR-5 323-339; RR-6 209-249
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Lecture: Enzymes as biocatalysts, enzyme catalysis
mechanism and kinetics

In-Class Discussion (10 minutes): Discussion of the]
importance of biocatalysts in catalytic reactions an
how to model simple enzyme mechanisms

Examination of biocatalysts, which are examples of
homogeneous catalysis systems, and review of the
catalysis mechanisms of the systems Source: CB-2
568-570; CB-3 665-668 RR-5 332-334; RR-6 343-357

Lecture: Definition of adsorption, adsorbent an
adsorbate; adsorption processes and classification;|
explanation of the general adsorption mechanism

Heterogeneous catalysis and catalytic reactions|
occurring on solid surfaces

In-Class Discussion (10 minutes): Detaile
examination of the differences and similarities betwee
heterogeneous catalysis and heterogeneous adsorption

Review of adsorption phenomena and review of topics
related to the definition of basic terms used in
adsorption. Review of heterogeneous catalysis
processes. Source: CB-1 91-101; CB-5 335-339.

Midterm 1

Review of all topics covered up to the exam week.

Lecture: Factors affecting adsorption: particle size an
surface properties of the adsorbent and adsorbate,
environmental factors

In-Class Discussion (10 minutes): Adsorpsiyona etki
eden faktorler; adsorban ve adsorbatin tanecik boyu
ve yiizey 6zellikleri, cevresel faktorler

Detailed examination of the parameters affecting
adsorption, which are grouped under three main
headings, review of the adsorbent and its surface
properties. Source: CB-1 849-857; CB-2 570-572; DK-
5335-339; RR-3 10-14

10

Lecture: Adsorption isotherm models; examination o
models proposed to evaluate the relationship betwee
adsorbent and adsorbate

Single-layer adsorption—Langmuir isotherm; multi-
layer adsorption—Freundlich isotherm; BET isotherm

Quick Practice (15 minutes): Problem solutions|
related to isothermal models

In-Class Discussion (10 minutes): The importance o
isothermal equations in the adsorption mechanism

Examination of isothermal models showing the
relationship between adsorbate and adsorbent, which
plays an important role in elucidating the adsorption
mechanism, and review of single-layer and multi-layer
adsorption. Source: CB-1 858-863; CB-2 572-575; CB-
4 21-45; CB-5 23-42 and 445-472; RR-6 543-551.

11

Lecture: Adsorption kinetics; basic models propose:
to explain adsorption kinetics.

Pseudo-first-order adsorption kinetics; Pseudo-second-
order adsorption kinetics; Particle diffusion model

Quick Practice (15 minutes): Solutions to problems|
related to adsorption kinetics

In-Class Discussion (15 minutes): Comparison o
ladsorption kinetics with normal kinetic equations

Review of kinetic information studied in physical
chemistry courses and application of basic information
to adsorption processes. Source: RR-3 41-50

12

Lecture: Adsorption Thermodynamics and Activatio
Energy

Quick Practice (20minutes): Problem solutions|
related to adsorption thermodynamics and activatio
energy

In-Class Discussion (15 minutes): Interpretation o
how the adsorption mechanism occurs under all topics
discussed

Application of thermodynamic processes, one of the
fundamental topics of physical chemistry, to adsorption
processes. Reading sections that include finding the
activation energy for adsorption processes using the
Arrhenius equation, which shows the dependence of
reaction rate on temperature. Source: CB-1 775-805;
CB-2 541-563.

13

Lecture: Adsorbents used in industry; classification,|
areas of application of natural and synthetic adsorbents

In-Class Discussion (15 minutes): Industrial

applications of adsorbents and the use of naturall
adsorbents in  water  purification/removal o

Reviewing and classifying adsorbents, which are the
most important parameters affecting the adsorption
process, and their use in laboratories and industrial
fields Source: CB-5 97-190 and 231-361; RR-3 71-184
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contaminants from water

Listening to student presentations
1. Examination of the presentation topic that each student
In-Class Discussion (15 minutes): Discussion of the] will prepare individually

14 importance of presentation topics

Listening to student presentations 1. Examination of the presentation topic that each student
15 will prepare individually

In-Class Discussion (15 minutes): Discussion of the]

importance of presentation topics
16 Final Review of all topics covered.

ECTS WORKLOAD TABLE

Activities Number Duration Total Workload
(Hour)

Course Hours 3 42

Laboratory

Application

Field Work

Study Hours Out of Class

Special Course Internship (Work Placement)

Homework Assignments

Quizzes/Studio Critics

Project

Presentations / Seminar 16

Mid-Terms (Examination Duration + Examination Prep. Duration) 14

Final (Examination Duration + Examination Prep. Duration) 20

Total Workload:

Total Workload / 30(h):

ECTS Credit:
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Ders Odrenim Ciktis1 & Program Ciktis1 Matrisi

PC-1 Temel kimyasal
kavramlar1 tanimlayip kimya ile
ilgili alanlardaki bilgileri,
uygulama arag gereclerle
destekleyerek bilimsel yaklagimi
on plana alacak sekilde ileri
diizeydeki kuramsal ve
uygulamali bilgileri
kazanabileceklerdir. /They will
be able to define basic chemical
concepts and acquire advanced
theoretical and practical
knowledge in a way that
emphasises a scientific approach,
supported by information in
chemistry-related  fields and
application tools.

1
I~
1
1
1
1
1
1
I

PC-2 Alanlarinda edindikleri
ileri diizey teorik ve uygulamali
bilgilerini, kimya ile ilgili
alanlardaki problemlerin
incelenmesi i¢in deney tasarlayip
¢ozlim yontemi gelistirme, uygun
analitik yontemler ve teknikler
kullanarak problemleri ¢6zme,
verileri toplama, sonuglar1 analiz
etme ve yorumlama igin
kullanabileceklerdir. /Alanlarinda
edindikleri ileri diizey teorik ve
uygulamal1 bilgilerini, kimya ile
ilgili alanlardaki problemlerin
incelenmesi i¢in deney tasarlayip
¢ozlim yontemi gelistirme, uygun
analitik yontemler ve teknikler
kullanarak problemleri ¢6zme,
verileri toplama, sonuglar1 analiz
etme ve yorumlama igin
kullanabileceklerdir.

PC-3 Alanlarinda edindikleri

ileri diizey teorik ve uygulamali
bilgileri kullanarak kimya ile
ilgili alanlarda karsilagilan ve
ongoriilemeyen karmagik
sorunlara, arastirma yontemlerini
kullanarak, yeni stratejik
yaklagimlar ~ gelistirerek ~ ve
sorumluluk alarak ¢Oziim
iiretebileceklerdir. /Using  the
advanced theoretical and practical
knowledge they have acquired in
their fields, they will be able to
produce solutions to complex and
unpredictable problems
encountered in chemistry-related
fields by using research methods,
developing new strategic
approaches, and taking
responsibility.

I
I
I~
I~
I~
I~
I~
I~
1

1
I~
I~
I~
I~
1
1
I~
1

PS ‘-4 Kimya ve ilgili alanlarda
bagimsiz olarak ve paydaslariyla
ortaklaga calismalar = = = - - - - - -
yiiriitebilecek ve analitik
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diistinme yetenegini
kullanabileceklerdir. /They will
be able to conduct independent
and collaborative =~ work in
chemistry and related fields and
utilise their analytical thinking
skills.

PC-5 Segtikleri bir veya birden
fazla kimya uygulama alaninda
(Kalite Egitimi, Farmasotik Uriin,
Biyokimyasal Teknolojiler,
Polimer Teknolojisi, Gida
Kimyasi, Cevre Kimyas1 vb)
uzman statiisti
kazanabileceklerdir. /They will
be able to obtain expert status in
one or more chemical application
areas of their choice (Quality

Education, Pharmaceutical
Products, Biochemical
Technologies, Polymer

Technology, Food Chemistry,
Environmental Chemistry, etc.).

P g-6 Kimya alaninda yaygin
olarak kullanilan bilgisayar ve
yapay zeka teknolojileri ile en az
bir programlama dilini,
problemleri ¢6zmek, veri analizi
yapmak ve simiilasyonlar
gerceklestirmek i¢in etkin
bicimde kullanabileceklerdir.
/They will be able to effectively
use computer and artificial
intelligence technologies
commonly used in the field of
chemistry, as well as at least one
programming language, to solve
problems, perform data analysis
and carry out simulations.

PC-7 Kimya ve ilgili
alanlardaki kariyer firsatlarimi
degerlendirerek kisisel ve mesleki
gelisim hedeflerini
belirleyebilecekler ve bu
hedeflere ulasmak icin hayat
boyu  Ogrenme  stratejilerini
kullanabileceklerdir. /By
evaluating career opportunities in
chemistry and related fields, they
will be able to set personal and
professional development goals
and use lifelong learning
strategies to achieve these goals.
They will be able to use lifelong
learning strategies to achieve
these goals.

P 2-8 Bilimsel arastirmalarini

ve mesleki faaliyetlerini
yiiriitiirken dogabilecek hukuksal
sonuglart ve toplumsal etkileri
dikkate alarak mesleki etik
ilkeler, Kkalite standartlar1 ile
evrensel degerler dogrultusunda
ve sosyal sorumluluk bilinci ve
adalet duygusuyla hareket
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edebileceklerdir. /Act with a
sense of social responsibility and
justice and in accordance with
professional ethical principles,
quality standards, and universal
values by taking into account
potential legal and societal
consequences of their scientific
research and professional
activities.

PQ-9 Bireysel ya da takim

olarak yirittiikleri ¢aligmalarda
ve projelerde kalite yoOnetimi
ilkelerini uygulayarak siiregleri
ve sonuglar1 kalite standartlari
gergevesinde
degerlendirebileceklerdir. /They
will be able to evaluate processes
and results within the framework
of quality standards by applying
quality management principles in
their individual or team-based
work and projects.

(78]
(o8]
(o8]
(78]
(o8]
1w
[98)
1w
1w

PC-10 Belirli bir kimya ile
ilgili konu hakkinda literatiir
taramas1 yaparak giivenilir bilgi
kaynaklarmietkin =~ bir  sekilde
kullanabileceklerdir. /They will
be able to effectively use reliable
sources of information by
conducting literature searches on
specific chemistry-related topics.

19}
19}
19}
19}
19}
19}
19}
19}
19}

PS‘-ll Teorik ve uygulamali

kimya alaninda 6zgiin akademik
arastirma yiirtitebileceklerdir.
/They will be able to conduct - - - - - - - - -
original academic research in the
field of theoretical and applied
chemistry.

PC-12 _ ileri diizey kimya
bilgilerini  takip  edebilecek,
kimya ile ilgili konular1 ve
arastirmalar1 kimyasal terminoloji
kullanarak Tiirkce ve Ingilizcede
tim paydaglara sozli ve yazili
olarak aktarabileceklerdir. /They
will be able to follow advanced - - - - - - - - -
chemistry knowledge and
communicate  chemistry-related
topics and research to all
stakeholders verbally and in
writing in Turkish and English
using chemical terminology.
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