BIOLOGICAL NUTRIENT REMOVAL FROM WASTEWATERS

1 |Course Title: BIOLOGICAL NUTRIENT REMOVAL FROM WASTEWATERS
2 |Course Code: CEV4079
3 |Type of Course: Optional
4 |Level of Course: First Cycle
5 |Year of Study: 4
6 |Semester: 7
7 |ECTS Credits Allocated: 3.00
8 |Theoretical (hour/week): 2.00
9 |Practice (hour/week): 0.00
10 |Laboratory (hour/week): 0
11 |Prerequisites: No
12 |Language: Turkish
13 [Mode of Delivery: Face to face
14 |Course Coordinator: Do¢.Dr. AHMET UYGUR
15 [|Course Lecturers:
16 [Contact information of the Course  |(ahmetuygur@uludag.edu.tr, 0 224 294 21 12, Uludag Universitesi,
Coordinator: Muhendislik-Mimarlik Fakultesi, Cevre Muhendisligi Bolima, 16 059
Gorikle/Bursa)
17 [|Website: https://sites.google.com/site/docdrahmetuygur/
18 |Objective of the Course: The objective of this course is to introduce the principles of both
biological nitrogen removal and biological phosphorous removal.
Biological processes for carbon, nitrogen and phosphorous removal
will be covered with special emphasis on design and operation
aspects. Especially, design, operating and reaction kinetics on
biological carbon, nitrogen and phosphorous removal are the major
topics of this course.
19 [Contribution of the Course to
Professional Development:
20 |Learning Outcomes:
1 Know the description of carbon, nitrogen and phosphorus
compounds to be presented in wastewater.
2 Have the ability of the solving methods of biological
degradation and synthesis of present compounds.
3 Have the ability of cycle theory of carbon, nitrogen and
phosphorus compounds.
4 Have the ability to solve growth kinetics and stoichiometry
for nitrification mechanism.
5 Have the ability to solve growth kinetics and stoichiometry
for denitrification mechanism.
6 Have the ability to solve growth kinetics and stoichiometry
for biological phosphorus removal.
7 Understand the design, operating and environmental
parameters for nitrification process.
8 Understand the design, operating and environmental
parameters for denitrification process.
9 Comprehend the importance of many processes for
biological carbon, nitrogen and phosphorus removal.
10
21 |Course Content:

Course Content:




Week | Theoretical Practice
1 |Carbon, nitrogen and phosphorus compounds
in wastewaters.
2 |Cycles of carbon, nitrogen and phosphorus.
3 |Biological processes on nitrogen removal:
Nitrification description, nitrification
microorganisms, growth kinetics and
stoichiometry of bacteria, environmental
factors affected nitrification in treatment
plants.
4 |Classification of nitrification processes:
Separated-recycle processes, combined-
recycle processes.
5 |Denitrification description,
denitrificationmicrooganisms, growth kinetics
and stoichiometry of bacteria, parameters
affected denitrification.
6 |Solve the practice problems as regard
biological nitrogen removal.
Repeating courses and midterm exam
Description of Phosphorus removal process,
mechanism of phosphorus removal and
biological processes, microorganism, growth
kinetics and stoichiometry of biological
phosphorus removal, systems removed
biological enhanced phosphorus, PO4-P
release in an anaerobic zone. PO4-P untake
Activites Number Duration (hour)|Total Work
Load (hour)
TOLESS, UITEE-SIEP FTIUTCUUX (AZLU) PIOLESS,
Theore -step phoredox process (modified 14 2.00 28.00
Practicals/Labs 0 0.00 0.00
j NanoX Process,
Sélpstbﬂtlpgnﬁfgﬁ%’g{ﬁ Hrnnm‘nr (SRR) 14 4.00 56.00
Homeworks 0 0.00 0.00
Prbjectf-actors affected biological phosphorous 0 0.00 0.00
Field Studies 0 0.00 0.00
MHEHOH-EX RS — 1 2-00 2-00
12 E\/nr\rlmr\nfﬁl anabicnc faor hialaoical nuatriant
Others 1 1.00 1.00
Final E}@onge the practice problems as regard 1 2.00 2.00
Total Work Load 91.00
Total work load/ 30 hr 2.97
ECTS Credit of the Course 3.00




22 |Textbooks, References and/or Other Biological and Chemical Systems for Nutrient Removal,
Materials: Movva Reddy, WEF,1998

Biological Phosphorus Removal, Manual for design and
operation, P.M.J. Janssen, K.Meinema, H.F. van der
Roest, STOWA, Nederland, 2002

Biological Nutrient Removal (BNR) Operation in
Wastewater Treatment Plants, WEF No.29, ASCE
N0.109,2006

Nutrient Removal, WEF No0.34,2011

Modelling of Activated Sludge Systems, Derin Orhon,
Nazik Artan, 1994

Advances in Water and Wastewater Treatment Biological
Nutrient Removal, AnnArborSciencePublishers, Martin P.
Wanielista, W. Wesley

Echenfelder, 1978, USA.

Cevre Muhendisliginde Biyoprosesler, Prof.Dr.
FikretKARGI, Izmir, 1993

Design and Retrofit of Wastewater
TreatmentPlantsforBiologicalNutrientRemoval, C.W.
Randall, J.L. Barnav, USA, 1992.

WastewaterEngineeringTreatmentandReuse, George
Tchobanoglous, Franklin L. Burton, H. David Stensel,
California, 2003.

23 |Assesment

TERM LEARNING ACTIVITIES EUMBE WEIGHT
Midterm Exam 1 30.00
Quiz 1 10.00
Home work-project 0 0.00
Final Exam 1 60.00
Total 3 100.00

Contribution of Term (Year) Learning Activities to 40.00
Success Grade

Contribution of Final Exam to Success Grade 60.00
Total 100.00
Measurement and Evaluation Techniques Used in the
Course
24 |ECTS/WORK LOAD TABLE
25 CONTRIBUTION OF LEARNING OUTCOMES TO PROGRAMME
QUALIFICATIONS
PQ1IPQ2 [PQ3 |PQ4|PQ5 [PQ6 |PQ7|PQ8|PQY |PQ1l |PQ11(PQ12 |PQ1 |PQ14 |PQ15 |PQ16
0 3
OK1 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
OK?2 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
OK3 5 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0
OK4 3 4 5 0 4 0 0 0 0 0 0 0 0 0 0 0




OK5 4 |5 4 o |o |0 |o 0 0 0 0 0
OK6 4 |5 4 o (0o [o |[o 0 0 0 0 0
OK7 5 |4 3 o |o |0 |o 0 0 0 0 0
OK8 5 |4 3 o (0o [0 |[o 0 0 0 0 0
OK9 4 |0 4 o |o |0 |o 0 0 0 0 0
LO: Learning Objectives PQ: Program Qualifications
Contrib | 1 very low 2 low 3 Medium 4 High 5 Very High
ution

Level:




