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	Course Title:   Contemporary principles of water and wastewater treatment

	Course Code
	
	Semester
	2

	Teaching Hours
	32
	Credits
	2

	Prerequisites
	

	Instructor Information

	Name
	Cao Yanxiao 
	Email
	caoyanxiao@zuel.edu.cn

	Institute
	The School of Information and Safety Engineering

	Applicable Object
	International Students

	Course Objectives
	This course mainly introduces the latest theories and technologies of sewage treatment. Based on the general introduction of the development of sewage treatment industry, it focuses on the issues of organic pollution, nitrogen and phosphorus pollution and new pollutants in urban sewage. A reactor of wastewater biological treatment and dynamics theory, theory and technology of denitrification and phosphorus removal and activated sludge process mathematical model, the mathematical model for wastewater anaerobic treatment, anaerobic digestion, sewage and sludge, non-point source pollution control, the control for the difficult degradable organic pollutants such as environmental issues, introduce the related content of the latest research results at home and abroad, To enable students to understand the basic principle, process technology, model and control of the above problems, as well as the latest research trends at home and abroad, and master the theory and technology related to sewage treatment and resource recovery.


	Course Description

(200 words)
	This course is designed for graduate students of the first-level discipline of environmental Science and Engineering. This course takes into account the basic theory and technology of sewage treatment and the latest research results of the discipline direction, which is not only conducive to students to master the basic knowledge of sewage treatment, but also enables students to understand the latest trends of sewage treatment and resource utilization. Covers biological treatment on the breadth of chemometrics, kinetics and reactor principle, organic pollution control technology, denitrification and phosphorus removal technology, the mathematical model of the activated sludge, sewage sludge technology, non-point source pollution control technology, the new pollutants treatment technology, water environmental restoration technology, such as content, reflect the forefront of the development of academic disciplines. As people pay more and more attention to water environment pollution, the demand for wastewater treatment and resource recovery and water environment restoration is also increasing, and the development of the industry needs research and management talents in this direction. This course can provide relevant theoretical and technical support, and lay a solid academic foundation for students to engage in the future research in the field of sewage treatment and resource recovery.

	Assessment Methods
	Term paper


	Textbooks and References
	1. Wastewater Engineering: Treatment, Disposal, Reuse. Third Edition, Metcalf&Eddy, Inc., Franklin L. Burton, U.S.A., 1991.
2. Howard S. Peavy, Donald R. Rowe, George Tchobanoglous, Environmental Engineering, U.S.A., 1995.
3. Related literature in Journals such as EST, JHM, EI, WR, Science of the Total Environment and Chemosphere.


	Course planning

	Chapter 1
	Topic 1: Water quality fundamentals and biological treatment Stoichiometry 

Topic 2: Characteristics of sewage pollution, Stoichiometry 

Discussion: What stoichiometry is involved in the treatment of different types of sewage? What stoichiometry applies to different stages of wastewater treatment


	Chapter 2 
	Topic 1: Basic concepts of biochemical reactions, kinetics of enzymatic reactions, kinetics of microbial growth and substrate degradation, kinetics of toxic substances and inhibition 

Discussion: What are the guiding implications of biochemical reaction kinetics for wastewater treatment process? How to use biochemical reaction kinetics in the actual production process
Topic 2: A case study.


	Chapter 3
	Topic 1: bioreactor types, hydraulic mixing characteristics in bioreactor, basic of reactor mathematical model

Discussion: The similarities and differences between bioreactor and chemical bioreactor, if the characteristics of both are concentrated in the biochemical reactor
Topic 2: Some case study.


	Chapter 4
	Topic 1: general principles and basic process flow, process types, process design and evaluation, stoichiometry and reaction kinetics of different biochemical processes

Discussion: potential drivers of process replacement, process design and evaluation strategy of activated sludge process
Topic 2: Some case study. 


	Chapter 5
	Topic 1: The source and harm of nitrogen in sewage, the basic principle of biological nitrogen removal, nitrification and denitrification kinetics, traditional biological nitrogen removal process, new biological nitrogen removal process; Chemical phosphorus removal from wastewater, biological phosphorus removal, and control methods of efficient biological phosphorus removal from municipal wastewater.
Case study: Selection strategy of nitrogen and phosphorus removal process for small sewage treatment plant and large sewage treatment plant.


	Chapter 6
	Topic1: Anaerobic biological treatment of sewage and anaerobic digestion mathematical model

Main contents: principle of anaerobic biological treatment, kinetics of anaerobic biological reaction, stoichiometry of anaerobic gas production, anaerobic reactor and process; Anaerobic digestion model development, anaerobic digestion biochemical process model magic, anaerobic digestion physical and chemical process model description, anaerobic digestion mathematical model ADM1 omission process, model application and development.
Discussion: the latest principles and applications of anaerobic biological treatment of wastewater, and the existing challenges.


	Chapter 7
	Topic 1: sewage sludge resource recovery and disposal, generation and control of refractory organic pollutants.
Main contents: new understanding of the nature of sewage, phosphorus resource recovery from sewage, carbon source recovery from sewage, energy recovery from sewage, sludge resource treatment and disposal technology; The types of organic matter and the factors affecting degradability, energy metabolism and co-metabolism of refractory organic matter, biodegradation of several typical environmental organic pollutants, general migration model of refractory organic matter in biological treatment system.
Case study: a sewage treatment plant sludge treatment and resource utilization ideas.


	Chapter 8
	Topic1: Water environmental remediation theory and surface water pollution remediation technology

Main contents: the concept of water environmental remediation, the theoretical basis of water environmental remediation, the objectives and principles of water environmental remediation, the basic content of water environmental remediation; River pollution remediation technology, lake pollution remediation technology, offshore pollution remediation technology.
Case study: Water environment remediation and restoration strategy of a black and smelly water body.



