CM-302 - CHEMICAL UNIT OPERATIONS - Mihendislik Mimarlik Fakdltesi - Cevre Mihendisligi Bolimu
General Info

Objectives of the Course

This course aims to equip students with both theoretical and practical understanding of fundamental chemical operations, focusing on the application of basic
techniques in laboratory settings, the analysis of experimental data, and the interpretation of chemical processes within the framework of engineering principles.
Students will enhance their knowledge and skills in basic chemical operations, ultimately enabling them to propose applied solutions in both industrial and academic
contexts.

Course Contents

This course focuses on the principles and terminology of fundamental chemical operations, enabling students to master measurement techniques and experimental
methods. The course will cover chemical reactions and equilibrium states in detail, with topics such as solutions, acid-base operations, and titration techniques being
supported by practical examples. Additionally, the course will address advanced topics including the balances of heat, matter, and energy, as well as catalysis, reaction
kinetics, and mechanisms. Laboratory applications and safety procedures play a crucial role in translating theoretical knowledge into practice, while the introduction to
advanced applications will provide an overview of topics such as industrial-scale chemical operations.

Recommended or Required Reading

Main Textbook: Reynolds & Richard, Ceviren: Bakir Ogiitveren, U. (2021). Cevre Miihendisliginde Fiziksel ve Kimyasal Temel islemler ve Siirecler. Palme Yayinevi.
Supplementary Resources: 1. Muslu, Y. (2002). Cevre Miihendisliginde Temel islemler ve Temel Prosesler: Cilt 1-2. Su Vakfi Yayinlari. 2. Sengiil, F. ve Kiigikgdl, E. (2012).
Cevre Mihendisliginde Fiziksel-Kimyasal Temel Stiregler (2012), Dokuz Eyliil Universitesi Miihendislik Fakiiltesi Yayinlari.

Planned Learning Activities and Teaching Methods

Theoretical Lectures: Topic presentations, interactive lectures, and discussions Laboratory Applications: Experimental work, data collection, and analysis workshops Case
Studies: Group discussions and problem-solving activities based on real-world applications Seminars and Presentations: Student presentations, academic seminars, and
project-based work Assessment: Midterm exams, laboratory reports, project presentations, and a final exam

Recommended Optional Programme Components

It is recommended that students possess a solid background in Environmental Chemistry 1 and Environmental Chemistry 2 courses for effective and efficient course
delivery. Pre-laboratory notes and reading materials will be provided for laboratory safety and practical sessions. Group work will be encouraged to promote
interdisciplinary collaboration among students. Regular feedback sessions will be conducted to monitor student progress.

Instructor's Assistants

Teaching Assistants: None

Presentation Of Course

The course will be delivered on a weekly basis through scheduled theoretical lectures and laboratory applications. The course content will be presented interactively,
complemented by current examples and practical applications, with an emphasis on student participation and group work. The delivery of the course will be supported
by in-class discussions, seminars, laboratory sessions, and (if necessary) the use of online resources.

Dersi Veren Ogretim Elemanlari

Prof. Dr. Serkan Sahinkaya

Program Outcomes

1. Understanding Fundamental Concepts: Students will develop a thorough understanding of the principles, terminology, and theoretical concepts related to basic
chemical operations.

2. Application of Measurement and Experimental Methods: Students will effectively apply measurement techniques and experimental methods in laboratory
settings to collect and analyze data.

3. Problem Solving in Chemical Reactions and Equilibrium: Students will gain the competence to solve problems related to chemical reactions and equilibrium using
analytical thinking and quantitative methods.

4. Laboratory Safety and Practical Skills: Students will work in accordance with laboratory safety procedures, enhancing their practical skills through hands-on
experience.

5. Analytical Approach to Advanced Applications: Students will acquire critical and analytical approaches to understand and evaluate topics related to industrial-
scale chemical operations and advanced applications.



Weekly Contents

Order Preparationinfo

1  Students are advised to read the
lecture notes and the introduction of
the book.

2  Students are advised to read the
lecture notes and the introduction of
the book.

3 Students are advised to read the
lecture notes and the introduction of
the book.

4  Students are advised to read the topic
in the book before class.

5 Itis recommended to read the relevant
chapter in the book.

6 Itis recommended to read the relevant
topic in the book.

7 ltis recommended to read the related
topic in the textbook.

8  For the classical written exam, it is
recommended to study all previous
topics.

9 Itis recommended to study the
relevant topic in the book.

10 Students are recommended to study
the relevant topic in the book.

11 Students are advised to read the topic
in the book.

12  Itis recommended that students study
the relevant topic in the book.

13  Itis recommended that students study
the relevant topic in the book.

14 Students are advised to review
previous topics.

15 Itis recommended that students study
all previous topics.

Workload
Activities
Vize
Laboratuvar

Derse Katilim

Final

Ders Oncesi Bireysel Calisma

Ders Sonrasi Bireysel Calisma

Ara Sinav Hazirlik

Final Sinavi Hazirlik

Batlinleme

Laboratory
Temel Kavramlar ve

Terminoloji

Problem-solving

Problem-solving

Problem solving,
experiment

Problem solving

Experiment: Color Removal
by Adsorption

Experiment: Color and/or
COD Removal by Oxidation

Experiment: Water
Treatment by Chemical
Precipitation

Treatment by Coagulation
& Flocculation.

Problem solving

Problem Solving

Problem Solving

None

Number

1 3,00
6 2,00
14 5,00
1 3,00
14 1,00
14 2,00
1 12,00
1 12,00
1 1,00

TeachingMethods

Lecture, discussion

Lecture, problem-solving

Lecture, problem-solving

Lecture Method, Problem
Solving Method and
Experimentation.

Lecture Method, Problem
Solving Method and
Experimentation.

Lecture Method, Problem
Solving Method and
Experimentation.

Lecture Method, Problem
Solving Method and
Experimentation.

Written Examination

Lecture Method, Problem
Solving Method and
Experimentation.

Lecture Method, Problem
Solving Method and
Experimentation.

Lecture Method, Problem
Solving Method and
Experimentation.

Lecture Method, Problem
Solving Method

Lecture Method, Problem
Solving Method

Lecture and problem solving

Written Examination

Theoretical

Temel Kavramlar ve
Terminoloji

Chemical Reactions and
Equilibrium

Chemical Reactions and
Equilibrium

Hardness in water and its
removal

lon exchangers and ion
exchange

Adsorption and its
application in water
treatment

Oxidation and the use of
oxidation in water
treatment

Midterm Exam

Chemical precipitation

Coagulation and
Flocculation

Disinfection, disinfection
methods and applications

Mass Balance in Reactors
and Problem Solution

Mass Balance in Reactors
and Problem Solution

Pre-exam Question
Solution

Final Exam

PLEASE SELECT TWO DISTINCT LANGUAGES

Practise

Problem-
solving

Problem-
solving

Problem-
solving

Problem
solving

Problem
solving

Problem
solving

Problem
solving

Problem
solving

Problem
solving

Problem
solving

Problem
Solving

Problem
Solving

Problem
solving



Assesments

Activities Weight (%)
Ara Sinav 40,00
Final

60,00



Cevre Mithendisligi Bolimii / CEVRE MUHENDISLIGI X Learning Outcome Relation

P.0.1 P.O.2 P.O.3 P.O.4 PO.5 P.O.6 P.O.7 P.O.8 P.O.9 P.O.10 P.O.11 P.O.12 P.O.13 P.O.14 P.O.15 P.O.16

LO.1 5 4 3 4 4 4 4 5 4 4 4 3 5 4 4 5
LO.2 5 4 3 4 4 4 4 5 3 4 3 3 3 4 4 4
LO.3 4 4 4 4 3 3 4 4 3 4 3 4 4 4 4 4
LO.4 5 4 4 4 4 4 4 4 4 4 3 4 4 5 5 5
LO.5 4 4 4 5 4 4 4 4 4 5 3 4 4 4 4 5
Table

P.O.1: 1- Alanindaki glincel bilgileri iceren ders kitaplari, uygulama arag-geregleri ve diger kaynaklarla desteklenen ileri diizeydeki kuramsal ve

uygulamalr bilgilere sahip olma.
P.0.2: Alaninda edindigi ileri diizeydeki kuramsal ve uygulamali bilgileri kullanabilme.

P.0.3: Alaninda edindigi ileri diizeydeki bilgi ve becerileri kullanarak verileri yorumlayabilme ve degerlendirebilme, sorunlari tanimlayabilme, analiz
edebilme, arastirmalara ve kanitlara dayali ¢6ziim 6nerileri gelistirebilme.

P.0.4: Alaniile ilgili ileri diizeydeki bir calismayi bagimsiz olarak ytrtitebilme.

P.0.5: Alaniile ilgili uygulamalarda karsilasilan ve 6ngériilemeyen karmasik sorunlari ¢cézmek igin bireysel ve ekip Uyesi olarak sorumluluk
alabilme.

P.0.6: Sorumlulugu altinda calisanlarin bir proje cercevesinde gelisimlerine yonelik etkinlikleri planlayabilme ve y&netebilme.
P.O0.7: Alaninda edindigi ileri dlizeydeki bilgi ve becerileri elestirel bir yaklasimla degerlendirebilme.

P.0.8: Ogrenme gereksinimlerini belirleyebilme ve 6grenmesini yénlendirebilme.

P.0.9: Yasamboyu 6grenmeye iliskin olumlu tutum gelistirebilme.

P.0.10: Alani ile ilgili konularda ilgili kisi ve kurumlari bilgilendirebilme; distincelerini ve sorunlara iliskin ¢c6ziim onerilerini yazili ve s6zIli olarak
aktarabilme.

P.0.11: Alaniileilgili konularda dustincelerini ve sorunlara iliskin ¢6ziim 6nerilerini nicel ve nitel verilerle destekleyerek uzman olan ve olmayan
kisilerle paylasabilme.

P.0.12: Toplumsal sorumluluk bilinci ile yasadigi sosyal gevre icin proje ve etkinlikler diizenleyebilme ve bunlari uygulayabilme.

P.0.13: Bir yabanc dili en az Avrupa Dil Portféyt B1 Genel Diizeyi'nde kullanarak alanindaki bilgileri izleyebilme ve meslektaslari ile iletisim
kurabilme.

P.0.14: Alaninin gerektirdigi en az Avrupa Bilgisayar Kullanma Lisansi ileri Diizeyinde bilgisayar yaziimi ile birlikte bilisim ve iletisim teknolojilerini
kullanabilme.

P.0.15: Alani ile ilgili verilerin toplanmasi, yorumlanmasi, uygulanmasi ve sonuglarinin duyurulmasi asamalarinda toplumsal, bilimsel, kilttrel ve
etik degerlere uygun hareket etme.

P.0.16: Deney tasarlar, deney yapar, veri toplar sonuclari analiz eder ve yorumlar.

LO.1: Temel Kavramlarin Anlasiimasi: Ogrenciler, temel kimyasal islemlerin prensiplerini, terminolojisini ve ilgili teorik kavramlari derinlemesine
kavrayacaktir.

LO.2: Olgme ve Deneysel Yontemlerin Uygulanmasi: Ogrenciler, laboratuvar ortaminda dlgme teknikleri ve deneysel yéntemleri kullanarak veri
toplama ve analiz sureglerini etkin bicimde yurutebilecektir.

L.O.3: Kimyasal Reaksiyonlar ve Denge Problemlerinin Céziimi: Ogrenciler, kimyasal reaksiyonlar ve denge durumlarina iliskin problemleri analitik
distince ve hesaplama yontemleriyle ¢cozme yetkinligi kazanacaktir.

L.O.4: Laboratuvar Givenligi ve Uygulama Becerileri: Ogrenciler, laboratuvar uygulamalarinda giivenlik prosediirlerine uygun olarak calisacak ve
pratik becerilerini gelistirecektir.

L.O.5: ileri Uygulamalara Yénelik Analitik Yaklagim: Ogrenciler, endistriyel élcekli kimyasal islemlere giris niteligindeki konular anlayarak, ileri
uygulamalara yonelik elestirel ve analitik yaklasimlar gelistirebilecektir.
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