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	Contact hours:
2 + 0 + 0
	Exam:
C
	Credit:
4

	Aims:


	Thematic (for 14 weeks):
[bookmark: _GoBack]1 Nitrogen removal / Forms and reactions of nitrogenous matter 
2 Design procedure for nitrification 
3 Denitrification / System configurations for denitrification 
4 Design procedure for optimized nitrogen removal 
5 Innovative systems for nitrogen removal 
6 Biological Phosphorus removal / chemical P precipitation
7 Chemical phosphorus removal / Stoichiometrics of chemical phosphorus removal 
8 Membrane bioreactors / Membrane bioreactors (MBR) / MBR configurations 
9 Module configuration – submerged MBR / Module aeration – submerged MBR .
10 Moving bed biofilm reactors / MBBR technology and reactor configuration 
11 Pure MBBR design and performance 
12 Anaerobic granular sludge pretreatment
13 Sludge treatment and reuse  / Excess sludge quality and quantity 
14 Anaerobic digestion / Stoichiometry of anaerobic digestion
15 Design and optimisation of anaerobic digesters 


	Suggested textbooks:
Wastewater Engineering: Treatment and Resource… 2013 N/A Metcalf & Eddy (electronic)
Handbook of Water and Wastewater Treatment Plant Operations, Third Edition 21 Oct 2013 by Frank R. Spellman (electronic)
Biological Wastewater Treatment, Third Edition  2011 by C. P. Leslie Grady (electronic)
Handbook of Biological Wastewater Treatment: Design and Optimisation of Activated Sludge Systems  2012 by Adrianus C. van Haandel and Jeroen van der Lubbe  (electronic)
The MBR Book: Principles and Applications of Membrane Bioreactors for Water and Wastewater Treatment 2010 by Simon Judd Professor (electronic)
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