
CE 60330 Environmental Biotechnology

Fall 2009
Course Syllabus
Meeting Time: 
Monday and Wednesday 10:00 - 11:15 AM
Classroom:

143 DeBartolo Hall
Instructor:  

Robert Nerenberg

E-mail: 

Nerenberg.1@nd.edu

Office phone: 

631-4098 

Office location: 
163 Fitzpatrick Hall

Class website:

http://www.nd.edu/~rnerenbe/Environmental_Biotechnology.htm
Office hours:

By appointment
Teaching assistant: 
Juan Pablo Pavissich, jpavissi@nd.edu

Required background:
Basic knowledge of environmental chemistry and microbiology
Text: (required) 
Environmental Biotechnology (2001), Rittmann and McCarty

Additional reading: 
Wastewater Engineering, Metcalf & Eddy, 4th ed.
Biology of Microorganisms, Madigan, Martinko, and Parker 
Water Chemistry, Snoeyink and Jenkins
Purpose of course: Provide tools to assess/design biological processes in environmental engineering. 

Learning objectives: Through a solid understanding of microbial metabolism, thermodynamics, microbial kinetics, and reactor modeling, be able to model and assess a natural or engineered bioprocess.  
Class format: Lectures, mainly based on textbook 

Summary of Topics covered

· Review of chemistry and microbiology

· Redox states, half reactions

· Thermodynamics, stoichiometry

· Suspended growth kinetics

· Biofilms

· Fixed film (biofilm) kinetics

· Modeling packages

· Activated Sludge

· Nitrification

· Denitrification

· Phosphorous removal

· Methanogenesis, bioenergy
	
	
	


Grading:
	
	Percent Total Grade:

	Exams (Midterm and final)  
	30%, 30%

	Homework
	15%

	Project
	20%

	Class Participation
	5%

	
	100%


Project

The project will be a review of a particular biological process or modeling of a process.  Students may propose topics related to their research.   

Schedule 
	Date
	Topic
	

	August 26
	Introduction
	

	August 31 – September 2
	Review of chemistry and microbiology  (Chapter 1)
	

	
	Redox states, half reactions
	

	
	
	

	September 7-9
	Thermodynamics, stoichiometry (Chapter 2)


	

	September 14-16
	Suspended growth kinetics, process matrices, (Chapter 3).  AQUASIM.
	

	
	
	

	September 21-23
	Fixed film kinetics (Chapter 4)
	

	
	
	

	September 28-30


	Bioreactors (Chapter 5)
	

	October 5-7
	Project presentations 
	

	
	
	

	October 12-14
	Review, midterm exam
	

	
	
	

	October 19-21
	Break – no class
	

	
	
	

	October 26-28
	Activated Sludge (Chapter 6)
	

	
	
	

	November 2-4
	Nitrification (Chapter 9)
	

	
	
	

	November 9-11
	Denitrification (Chapter 10)
	

	
	
	

	November 16-18
	Phosphorus removal (Chapter 11)
	

	
	
	

	November 25
	Thanksgiving – no class
	

	
	
	

	November 30 – December 2
	Methanogenesis (Chapter 13)
	

	
	
	

	December 7-9
	Reports due, project presentations
	

	
	
	


December 14-18 

 Final exam
Exam Policy
Exams are announced in advance.  Exams are open notes, open book.  Students may use any materials that belong to them.  They may not use anything belonging to another student, nor solicit, give, or accept any assistance during an exam.

Homework Policy

Homeworks are due at the beginning of the class on the announced due date.  They may be done in group, but the work must be recognizable as an individual contribution.  Homework grades will be reduced 10% for each day late.  Homework is graded and returned.  The goal is to have one homework handed out each week, due one week later.
Honesty Policy

Students are expected to comply with the Notre Dame Honor Code (see http://www.nd.edu/~hnrcode/)
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