University of Toledo
Department of Civil Engineering

CIVE 6640/8640 Environmental Engineering Chemistry
3 Credits, Fall 2005
Professor:
Dr. Defne Apul, NI3030, Defne.Apul@utoledo.edu, (419) 530 8132
Meetings:
M, W 9:30 a.m. -10:45 a.m. (PL 3020) 

Office Hours: You can stop by any time my door is open or you can make an 

appointment.
Resources:   
The internet, Google, Google-Scholar, libraries, Web of Science, online or paper copies of scientific articles, any textbook on water chemistry. 

Highly recommended books are: 

Snoeyink & Jenkins, Water Chemistry, John Wiley & Sons, 1980
Comments:  Basics, easy to follow

Benjamin, Water Chemistry. McGraw Hill, 2002.


Comments: Excellent resource but difficult for beginners


James N. Jensen, A problem solving approach to Aquatic Chemistry, Wiley, 2002.
Comments: More detailed than Snoeyink, also easy to follow
Reading assignments:

You are responsible for finding the appropriate sections in your book and reading them preferably prior to the lecture. The material in this course is hard, if you don’t read up, you will have a very difficult time.
Prerequisites: Basic understanding of chemistry, chemical stoichiometry, chemical 

reactions, and linear algebra.
Web address: Go to http://www.dl.utoledo.edu


Click Course(s) Login link



Your WebCT ID is your standard UTAD ID, which is the first letter of 

your first name followed by the next six of your last name

The password is your birth date M/D/YYYY (e.g. 8/24/1966, 11/23/1965)
Final exam:    December 13, 2005, Tuesday, 10:15am

RESPONSIBILITIES
Some of the recent advances in college teaching literature clearly acknowledge that there is no teaching if there is no learning.  Therefore, the roles of the instructors are changing from being ‘teachers’ to being ‘facilitators’.  This is especially true for this class where all of you are advanced students.  In this class, I will follow this line of thought and my job as the instructor will be to facilitate learning. While I will be instructing and giving some lectures, it will be your responsibility to use all the available tools and opportunities to learn in a way that you retain the information and skills for years to come.  
You are responsible for attending and participating in class, being inquisitive about the topic and sharing with other students your understanding of the topic to facilitate their learning.  In this class you are required to think, inquire, process, and share the information, which is the only way to learn.  You will have an opportunity to observe and evaluate your learning through classroom assessment techniques such as the one-minute paper, in-class examples, and group discussions.  Time permitting; we might also use other active learning techniques such as learning by discovery, student presentations, and learning by writing.  


You should remain academically honest on in-class work, exams, and assignments.  Academic honesty and dishonesty is a broad topic, but we might summarize the rules here by saying “Don’t take credit for any work that is not your own.” Among other things, this refers to cheating on exams, copying (plagiarizing) material without stating where it came from, or not participating in group work (and yet taking credit for it).  I take academic dishonesty seriously and will not tolerate any kind of plagiarism or cheating, so please consult me if you are in doubt or have questions.
If you have any concerns or issues about these expectations you have to come see me the first week of the class.  Otherwise, I will assume that you accept this responsibility.  

PURPOSEFUL LEARNING

In your progress through this course, there are certain things I will want you to "know" or “be able to do” by the end of the semester.  I will post or hand out lists of these ‘objectives” throughout the semester.  Tests will cover only those objectives listed, and no problems or questions will be given on examinations which are not implied by one of those lists.  The things that aren't on the objectives lists are not unimportant; they just aren't as important as the things that are listed, in my opinion.  You'll learn some of the things that aren't listed anyhow, and that's a bonus.  I want you to concentrate your study time on the listed objectives, however, so that you'll be learning on purpose those concepts and skills which I consider fundamental in the course.  The lists of objectives for a particular portion of the course are not set in stone, and I will consider input from the class on modifications to the topical objectives.  For example, if there is particular interest in a given topic, it may be possible to spend a greater effort in studying that area, with a concomitant revised set of objectives.  I will accept written or oral suggestions for objectives from students at any time during the semester.  
POLICIES AND PROCEDURES
·  If you miss a test without either a certified medical excuse or prior instructor approval, you will get zero for that exam.  
· Make up exams will not be assigned unless a request for one is approved prior to the exam or supported by a medical certificate.

· For full credit, assignments must be turned in by class  time on the due date. Late assignments will be penalized 20 % per every week day (by 4:30 pm).
· You are encouraged to work together on homework so you can discuss the problems and learn more than you would if you worked on your own.  While working with others, don’t forget about academic dishonesty. The idea is to learn together not copy from someone or let someone else do the thinking for you. 
OVERALL COURSE OBJECTIVES
At the end of this course, you should be able to:
1. Critically review research articles on the chemistry and transport of inorganic and organic contaminants.
2. Use Visual MINTEQ and possibly HYDRUS or any other additional software to calculate equilibrium speciation and to predict the fate and transport of contaminants.
3. Complete a research report of acceptable quality on a project related to environmental chemistry or transport of contaminants.

4.  Calculate the equilibrium concentrations of multiple aqueous species given a simple environmental system.
More Detailed Learning Objectives will be posted online and updated prior to the exam. Use the online posted learning objectives to study for the exam and to determine which chapters you should read in the book.
GRADING
	1st Mid-term exam
	15 %

	2nd Mid-term exam
	15 %

	Final exam
	15 %

	Homework
	15 %

	Literature discussion
	5 %

	Project
	35 %

	Total
	100 %


A weighted grade of 90 or above is guaranteed an A, 80 or above at least a B, 70 or above at least a C, and 60 or above at least a D.

Please familiarize yourself with WEBCT today or tomorrow. Go to WEBCT class website and click on ‘Discussion’ icon. Write a few sentences to introduce yourself, your research interests or background. We will use the online discussion forum to support our in-class discussions. You can also post your questions to me on the discussion forum. 
Topics I intend to discuss with you in this class:
Concentration units

Thermodynamic basis for equilibrium
Nonideal behavior of ions and molecules in solution

Acids and bases including titrations, carbonate system, alkalinity and acidity

Aqueous complexation

Precipitation and dissolution

Oxidation / reduction

Solid-liquid equilibria

Advection, molecular diffusion, and dispersion (only briefly)

Chemical kinetics (time permitting)

Monte Carlo method for propagating uncertainty 

Humic substances (time permitting)

Projects
All students will work on a research project that will involve literature review and possibly computer modeling. Projects will be graded based on the quality of the written report and presentations. 
Additional Requirements for Ph.D. Students

Ph.D. students will be responsible for teaching one topic assigned to them.  Material covered by Ph.D. students will be included in the exams.
Ph.D. student lectures can include theory, examples, in-class exercises, assessment, and/or homework
Qi – Kow, Koc, foc, and other environmental organic chemistry concepts
Rama, Adsorption isotherms

Maria, Surface complexation

Raja – Advection, dispersion equation

Tentative project ideas and groups:

Contaminated Sediments -Partitioning and Release of Organic Contaminants
Qi, Meghan, and Prachi
Contaminated Sediments - Equilibrium speciation of metals 
Cathy, Suman, Vina
Recycled Materials: Biosolids - Probabilistic
Maria, Samantha, Vivek
Recycled Materials: Foundry Sand - Probabilistic

Raja, Rama, Chris
Project Deliverables

Deliverable 1 Problem statement and approach, outline, and delegation of tasks 
Deliverable 2 (optional) Draft literature review and list of data you need for modeling

Deliverable 3 (optional) Draft literature review and preliminary modeling results

Deliverable 4 (graded) Final report
Tentative Schedule (Will definitely change!)
	Meeting
	Date
	Topic
	Literature – person in charge
	Project Deliverables

	1
	August 22, Monday
	Course overview, concentration units
	
	

	2
	August 24, Wed
	Thermodynamics 
	
	

	3
	Aug 29, Mon
	Thermodynamics
	
	

	4
	Aug 31, Wed
	Nonideal behavior of ions and molecules in solution
	Maria
	Deliverable 1

	No class
	Sep 5, Mon 

(No class, labor day)
	No class
	
	

	5
	Sep 7, Wed
	Manipulating equilibrium rxns 
	Raja
	

	6
	Sep 12, Mon
	Raja: Advection, dispersion, and diffusion
	No literature discussion
	

	7
	Sep 12, Mon, 5:30pm
(No class on Nov 30) 
	Rama: adsorption isotherms
	No literature discussion
	

	8
	Sep 14, Wed
	Acids and bases, definitions, nature and strength
	Cathy
	Deliverable 2

	9
	Sep 19, Mon
	Equilibrium expressions for acid/base chemistry
	Meg
	Mid-term exam 1 begins

	10
	Sep 20, Tue, 9:00am
(No class on Dec 7)
	Analytical solutions, simplifications
	
	

	11
	Sep 21, Wed
	Graphical solutions
	Vivek
	

	12
	Sep 26, Mon
	pH buffers and buffer intensity
	Naga
	

	13
	Sep 27, Tue, 9:00am
(No class on Sep 28)
	Carbonate system, alkalinity
	
	

	14
	Oct 3, Mon
	Maria, surface complexation
	No literature discussion
	

	15
	Oct 5, Wed
	Coordination chemistry
	Chris
	Mid-term exam 2 begins

	16
	Oct 10, Mon
	Coordination chemistry
	
	

	17
	Oct  12, Wed
	Monte Carlo exercise
	Suman
	

	No class
	Oct 17, Mon

(No class, fall break)
	No class
	
	

	18
	Oct 19, Wed
	Precipitation and dissolution
	Prachi
	Deliverable 3

	19
	Oct 20, Th , 9:00am
(No class on Oct 24)
	Precipitation and dissolution, Gas/Liquid eq.
	Samantha
	

	20
	Oct 21Fr, No Meet
(No class on Oct 26)
	Precipitation and dissolution
	
	

	21
	Oct 31, Monday
	Qi: organic chemistry
	No literature discussion
	

	22
	Nov 2, Wed
	Oxidation and reduction
	
	

	23
	Nov 7, Mon
	Oxidation and reduction
	
	

	24
	Nov 9, Wed
	Foundry sand project
	
	Deliverable 4

	25
	Nov 14, Mon
	Foundry sand project
	
	

	26
	Nov 16, Wed
	Biosolids project
	Qi
	

	27
	Nov 21, Mon
	Contaminated sed– metals
	
	

	28
	Nov 22, Tue, 9:00am
(No Class on Dec 5)
	Contaminated sed– organics
	
	

	29
	Nov 28, Mon
	Review- Last day of classes
	
	

	Final exam
	Dec 13, Tue 10:15am
	Date subject to change
	
	Final
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