CM 512 - BIOLOGICAL TREATMENT OF SOLID WASTE - Fen Bilimleri Enstitlsi - Cevre Muhendisligi Ana Bilim Dali
General Info

Objectives of the Course

The aim of this course is to teach the fundamental principles, processes, and applications of biological treatment of solid waste. The course aims to provide students
with comprehensive knowledge on the design, operation, and environmental impact of aerobic and anaerobic biological treatment systems. Additionally,
biotechnological approaches and sustainable solutions in waste management will be emphasized.

Course Contents
This course covers the processes related to the biological treatment of solid waste. Topics include biological degradation mechanisms, composting, anaerobic digestion,

biogas production, microbial processes, and biotechnological applications. Additionally, the environmental and economic aspects of biological treatment will be
discussed.

Recommended or Required Reading

Primary Textbooks: Tchobanoglous, G., Theisen, H., & Vigil, S. (1993). Integrated Solid Waste Management: Engineering Principles and Management Issues. McGraw-
Hill. Diaz, L. F., & de Bertoldi, M. (2007). Compost Science and Technology. Elsevier. Mata-Alvarez, J. (2002). Anaerobic Digestion of Organic Solid Waste. IWA
Publishing. Supplementary Resources: E. A. Paul (2014). Soil Microbiology, Ecology, and Biochemistry. Academic Press. Christensen, T. H. (2011). Solid Waste Technology
& Management. Wiley. Scientific articles and recent literature reviews Course Materials: Lecture notes and presentations

Planned Learning Activities and Teaching Methods
Lecture: Theoretical foundations of biological treatment processes are explained. Laboratory Experiments: Experimental studies on composting, anaerobic digestion, and

biogas production. Case Studies: Analysis of real-world applications to discuss the efficiency of biological treatment. Simulation & Modeling: Use of software tools for
reactor design and process optimization. Research Project: Students conduct research on a specific topic, prepare reports, and present their findings.

Recommended Optional Programme Components

Students are recommended to have knowledge about solid wastes and biological treatment issues.

Instructor's Assistants

There is no assistant lecturer to assist the course.

Presentation Of Course

Theoretical Courses: Face-to-face classroom in Turkish. Digital Learning Tools: Course materials and assignments will be shared through the university's digital facilities.
Dersi Veren Ogretim Elemanlari

Prof. Dr. Serkan Sahinkaya

Program Outcomes

. Understands the basic principles, process mechanisms and environmental engineering applications of biological treatment of solid wastes.

. Analyzes biological treatment techniques within the framework of waste management strategies and sustainable development goals.

. Apply engineering approaches to design, model and optimize biological treatment systems according to operating conditions.

. Interpret the environmental impact and economic viability of biological treatment processes in comparison with other treatment technologies.

. Conducts research on biological treatment issues by following the current scientific literature and reports the findings obtained in accordance with the rules of
academic writing.
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Weekly Contents

Order Preparationinfo

1  Review fundamental resources
on biological treatment
processes

2  Read articles on aerobic and
anaerobic biological processes

3 Conduct literature research on
composting systems

4  Read fundamental concepts on
anaerobic digestion

5 Read scientific papers on
microbial processes

6  Review technical documents on
waste stabilization

7  Conduct literature review on
innovative biotechnologies

8  Review topics from previous
weeks

9 Read about carbon cycle and
environmental impacts

10 Read academic papers on
energy production techniques

11 Read academic papers on
energy production techniques

12 Review recent policies on waste
management

13 Review recent policies on waste
management

14 Read about techniques
enhancing waste treatment
efficiency

15 Review all course content

Workload

Activities

Vize

Final

Odev

Ders Oncesi Bireysel Calisma
Ders Sonrasi Bireysel Calisma
Vaka Calismasi

Ara Sinav Hazirhk

Final Sinavi Hazirlik
Arastirma Sunumu

Butlinleme

Assesments

Activities
Vize

Final

Laboratory TeachingMethods

None

None.

Lecture, in-class
discussion

Lecture, group
work

Lecture, group
work

Lecture, problem-
solving

Lecture

Lecture, case study
Lecture, case study
Written exam
Lecture,

calculations

Lecture,
calculations

Lecture,
calculations
Lecture, discussion

Lecture, discussion

Lecture, case study

Written exam,

assessment

Number

1 3,00

1 3,00
2 10,00
14 2,00
14 3,00
5 10,00
1 10,00
1 10,00
1 5,00

1 1,00

Theoretical

Introduction to biological treatment of
solid waste: Basic concepts, biological
degradation mechanisms

Aerobic and anaerobic biological treatment

processes

Composting processes and parameters

Anaerobic digestion and biogas production

Microbial communities and biological
degradation kinetics

Waste stabilization and final disposal
methods

Innovative technologies in biological
treatment of solid waste

Midterm Exam

Organic matter transformation and carbon

balance

Energy recovery in biological treatment of

solid waste

Energy recovery in biological treatment of

solid waste

Regulations and policies

Regulations and policies

Improvement strategies in biological
treatment processes

Final Exam

PLEASE SELECT TWO DISTINCT LANGUAGES

Weight (%)

40,00
60,00

Practise

Literature review and case
study

Determination of aerobic
and anaerobic degradation
parameters



Cevre Mihendisligi Ana Bilim Dali / CEVRE MUHENDISLIGI ( YUKSEK LISANS - TEZLI ) X Learning Outcome Relation
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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.

Sinirli ya da eksik verileri kullanarak bilimsel yontemlerle bilgiyi tamamlar ve uygular; degisik disiplinlere ait bilgileri buttnlestirir.

Sinirl ya da eksik verileri kullanarak bilimsel yéntemlerle bilgiyi tamamlar ve uygular; degisik disiplinlere ait bilgileri bittnlestirir.
Mihendislik problemlerini kurgular, ¢cézmek igin yontem gelistirir ve ¢dztimlerde yenilikci ydntemler uygular.

Yeni ve/veya 6zgun fikir ve yontemler gelistirir; sistem, parca veya slreg tasarimlarinda yenilikgi coztimler gelistirir.

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

Mihendislik alaninda bilimsel arastirma yaparak bilgiye genislemesine ve derinlemesine ulasir, bilgiyi degerlendirir, yorumlar ve uygular.
Sinirli ya da eksik verileri kullanarak bilimsel yéntemlerle 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 yéntemlerle bilgiyi tamamlar ve uygulama; degisik disiplinlere ait bilgileri bitdnlestirir.
Mihendislik problemlerini kurgular, ¢cdzmek igin yéntem gelistirir ve ¢dztimlerde yenilikci ydntemler uygular.

Calismalarinin stireg ve sonuglarini, o alandaki veya alan disindaki ulusal ve uluslar arasi ortamlarda sistematik ve acik bir sekilde yazili ya da
sozlu olarak aktarir.

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

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

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

Muhendislik problemlerini kurgular, ¢cézmek icin yontem gelistirir ve ¢oziimlerde yenilikgi ydntemler uygular.

Kati atiklarin biyolojik aritimina yonelik temel prensipleri, siire¢ mekanizmalarini ve cevresel mithendislik uygulamalarini kavrar.

Biyolojik aritim tekniklerini, atik yonetimi stratejileri ve stirdirilebilir kalkinma hedefleri cercevesinde analiz eder.

Biyolojik aritim sistemlerini tasarlamak, modellemek ve isletme kosullarina gore optimize etmek igin muiihendislik yaklagimlarini uygular.
Biyolojik aritim stireclerinin cevresel etkilerini ve ekonomik uygulanabilirligini diger aritim teknolojileriyle karsilastirarak yorumlar.

Glincel bilimsel literatiiri takip ederek biyolojik aritim konularinda arastirma yapar ve elde ettigi bulgulari akademik yazim kurallarina
uygun sekilde raporlar.
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