CM 522 - ADVANCED OXIDATION PROCESSES - Fen Bilimleri Enstitust - Cevre Mihendisligi Ana Bilim Dali
General Info

Objectives of the Course

The aim of this course is to teach the fundamental principles, mechanisms, and applications of advanced oxidation processes (AOPs) commonly used in environmental
engineering. The course will cover hydroxyl radical-based oxidation reactions, different advanced oxidation techniques, system design, and application areas in detail.
Additionally, the advantages and limitations of these processes in terms of environmental sustainability will be examined.

Course Contents

The course includes theoretical explanations, applied examples, and laboratory studies. The content is structured to cover advanced oxidation techniques for
environmental treatment processes. Teaching methods include lectures, literature reviews, case studies, simulation applications, and laboratory experiments.

Recommended or Required Reading

Lecture notes and presentation materials, Scientific articles and case studies, MS Excel and other modeling software, Spectrophotometer, reactor systems, UV lamps,
Laboratory chemicals and catalysts,

Planned Learning Activities and Teaching Methods

This course aims to develop both theoretical knowledge and practical skills related to advanced oxidation processes. The following teaching methods and learning
activities are planned: Lecture: Theoretical concepts are explained in detail. Problem-Based Learning (PBL): Students work on real-world environmental issues, applying
advanced oxidation processes to develop solutions. Case Studies: Analysis of industrial and municipal wastewater treatment plants using advanced oxidation processes.
Simulation and Modeling Exercises: Mathematical modeling of reaction kinetics and oxidation processes. Laboratory Experiments: Hands-on experience with UV/H,0,,
Fenton, ozonation, and photocatalytic oxidation. Group Work: Students prepare group presentations and reports on assigned topics. Research Project: Students
conduct literature reviews on advanced oxidation processes and submit a research report.

Recommended Optional Programme Components

Students are expected to have a solid background in basic chemistry, environmental engineering, and reaction kinetics. Basic knowledge of software tools such as MS
Excel and MS Word is recommended for modeling and simulation exercises. Safety protocols must be strictly followed in laboratory sessions involving chemicals and
equipment. Students should follow scientific articles and research current advancements related to advanced oxidation processes. Students will be required to prepare
individual and group presentations on assigned topics.

Instructor's Assistants

There is no assistant lecturer to assist the course.

Presentation Of Course

This course will be delivered in a face-to-face teaching method.<br /> <br /> <br />Theoretical Lectures: Conducted in person during scheduled weekly sessions.<br />
<br />Laboratory Sessions: Experiments related to advanced oxidation processes will be carried out in the laboratory environment if there is sufficient facilities..<br />
<br />Project Work: Students will work on individual or group projects based on assigned research topics.<br /> <br />Digital Learning Tools: Course materials,
assignments, and announcements will be managed through the university's UBYS Management System.<br />.<br />

Dersi Veren Ogretim Elemanlari

Prof. Dr. Serkan Sahinkaya

Program Outcomes

. Understand the fundamental principles of advanced oxidation processes.

. Explain hydroxyl radical-based reactions and oxidation mechanisms.

. Analyze various advanced oxidation techniques.

. Select and evaluate oxidation processes suitable for different pollution types.

. Model pilot-scale and full-scale applications.

. Evaluate oxidation processes in terms of environmental and economic sustainability.
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Weekly Contents

Order Preparationinfo

1

10

11

12

13

14

15

Read introductory articles on

oxidation processes in

environmental engineering.

Conduct a literature review on
hydroxyl radical formation and

reaction kinetics.

Study academic sources on
reaction rates and equilibrium

kinetics.

Study academic sources on
reaction rates and equilibrium

kinetics.

Read basic studies on
electrochemical oxidation
processes.

Review fundamental principles
and application areas of Fenton

reactions.

Read academic papers on UV

and hydrogen peroxide
interactions.

Gather data on ozone
generation and chemical
properties.

Read basic studies on
electrochemical oxidation
processes.

Review previous topics.

Research the use of
photocatalysts in

environmental engineering.

Study academic resources on

hybrid treatment systems.

Research real-world field
applications.

Collect data on process cost

analyses.

Review international

environmental regulations and

sustainability criteria.

Review previous topics.

Review previous topics.

Laboratory

There is no lab.
application.

There is no laboratory
application.

There is no laboratory
application.

Laboratory-scale
application of Fenton and
photo-Fenton reactions.

Laboratory observation of
UV/H;0; systems.

There is no Lab.
application.

Laboratory study of
electrochemical oxidation
reactions

None

Experimental tests on
TiO,-based photocatalytic
oxidation

Simulation of hybrid
oxidation systems

Simulation of pilot-scale
systems

There is no lab application.

There is no lab application.

There is no lab application.

There is no lab application.

TeachingMethods Theoretical

Lecture, in-class
discussion

Lecture, group
work

Mathematical
modeling,
simulation
exercises
Mathematical
modeling,
simulation
exercises

Lecture, technical
analysis.

Lecture, case study,

problem-solving.

Lecture,

calculations, group

work.

Lecture, case study,

problem-solving

Lecture, technical
analysis

Exam, practical case

study

Lecture, study

Lecture, group
work, case study

Lecture, project-
based learning,
discussion

Comparative

analysis, discussion

Discussion, case
study

Lecture,
presentation,

feedback, general

review

Exam, practical case

study

Introduction to advanced
oxidation processes:
Definitions and basic
principles

Hydroxyl radicals and
oxidation mechanisms

Reaction kinetics and
modeling

Superoxidation and
electrochemical oxidation.

Fenton and photo-Fenton
processes

UV/H,0, systems

Ozone-based oxidation
processes

Superoxidation and
electrochemical oxidation

Midterm Exam

Photocatalytic oxidation (TiO,

and other catalysts)

Use of advanced oxidation
techniques in hybrid systems

Pilot-scale applications of

advanced oxidation processes

Environmental and economic

evaluation

Regulations, policies, and
sustainability

General Review

Final Exam

Practise

There is no application.

Problem-solving.

Kinetic modeling using
MS Excel or similar
software

Laboratory-scale
application of Fenton and
photo-Fenton reactions.

Laboratory observation of
UV/H,0; systems.

Problem-solving

Problem solving.

None

Problem-solving.

Problem-solving.

Problem-solving.

Cost and efficiency
assessment of oxidation
processes

Environmental impact
assessment for oxidation
processes

Problem-solving

Proglem-solving



Workload

Activities

Vize

Final

Derse Katihm
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Ders Sonrasi Bireysel Calisma
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Final Sinavi Hazirlik

Ev Odevi

Arastirma Sunumu

Butlinleme

Assesments

Activities
Final

Vize

Number
1

1

14

14

14

N T

PLEASE SELECT TWO DISTINCT LANGUAGES
3,00
3,00
3,00
2,00
3,00
15,00
15,00
3,00
10,00
1,00

Weight (%)
60,00
40,00
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Mihendislik alaninda bilimsel arastirma yaparak bilgiye genislemesine ve derinlemesine ulasir, bilgiyi degerlendirir, yorumlar ve uygular.
Mihendislikte uygulanan giincel teknik ve yontemler ile bunlarin kisitlari hakkinda kapsamli bilgi sahibidir.

Sinirl ya da eksik verileri kullanarak bilimsel yéntemlerle bilgiyi tamamlar ve uygular; degisik disiplinlere ait bilgileri bittnlestirir.

Sinirl ya da eksik verileri kullanarak bilimsel yéntemlerle bilgiyi tamamlar ve uygular; degisik disiplinlere ait bilgileri bittnlestirir.
Muhendislik problemlerini kurgular, ¢cézmek icin yontem gelistirir ve ¢oztimlerde yenilikci ydontemler uygular.

Yeni ve/veya 6zgin fikir ve yontemler gelistirir; sistem, parca veya siireg tasarimlarinda yenilikci coztimler gelistirir.

Cok disiplinli takimlarda liderlik yapar, karmasik durumlarda ¢6ziim yaklasimlari gelistirir ve sorumluluk alir.

Muhendislik alaninda bilimsel arastirma yaparak bilgiye genislemesine ve derinlemesine ulasir, bilgiyi degerlendirir, yorumlar ve uygular.
Sinirli ya da eksik verileri kullanarak bilimsel yontemlerle bilgiyi tamamlar ve uygular; degisik disiplinlere ait bilgileri bittnlestirir.
Mesleginin yeni ve gelismekte olan uygulamalarinin farkindadir; gerektiginde bunlari inceler ve 6grenir.

Sinirli ya da eksik verileri kullanarak bilimsel yontemlerle bilgiyi tamamlar ve uygulama; degisik disiplinlere ait bilgileri buttnlestirir.
Muhendislik problemlerini kurgular, ¢cézmek icin yontem gelistirir ve ¢oziimlerde yenilikci ydontemler uygular.

Calismalarinin siireg ve sonuglarini, o alandaki veya alan disindaki ulusal ve uluslar arasi ortamlarda sistematik ve acik bir sekilde yazil ya da
s6zIU olarak aktarir.

Cok disiplinli takimlarda liderlik yapar, karmasik durumlarda ¢6ziim yaklasimlari gelistirir ve sorumluluk alir.

Sinirli ya da eksik verileri kullanarak bilimsel yéntemlerle bilgiyi tamamlar ve uygular; degisik disiplinlere ait bilgileri buttinlestirir

Analitik, modelleme ve deneysel esasli arastirmalari tasarlar ve uygular; bu siirecte karsilasilan karmasik durumlari ¢éztimler ve yorumlar.
Mihendislikte uygulanan giincel teknik ve yéntemler ile bunlarin kisitlari hakkinda kapsamli bilgiye sahip olur.

Muhendislik problemlerini kurgular, ¢cézmek igin yontem gelistirir ve ¢oztimlerde yenilikgi ydntemler uygular.

ileri oksidasyon proseslerinin temel prensiplerini anlayacak.

Hidroksil radikali bazli reaksiyonlari ve oksidasyon mekanizmalarini aciklayacak.

Cesitli ileri oksidasyon tekniklerini analiz edecek.

Kirlilik tirlerine uygun oksidasyon streclerini sececek ve degerlendirecek.

Pilot Olcekli ve tam Slcekli uygulamalari modelleyebilecek.

Cevresel ve ekonomik surdurdlebilirlik agisindan oksidasyon proseslerini degerlendirecek.
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