40700 - Environmental Organic Chemistry
Fall 2011
Lecture: M, W 5-6:15, Office hours in MR-1218: Tu: 11-12, W: 3-4 or by appointment

Urs Jans, 650-8369; ujans@ccny.cuny.edu


Senior-level undergraduate course focusing on examination of processes that affect the behavior and fate of anthropogenic organic contaminants in aquatic environments. Students will learn to predict chemical properties influencing transfers between hydrophobic organic chemicals, air, water, and sediments, based on a fundamental understanding of intermolecular interactions and thermodynamic principles. Mechanisms of important thermochemical and photochemical transformation reactions will also be briefly investigated, leading to development of techniques (such as quantitative structure-reactivity relationships, including some based on computational chemistry approaches) for predicting environmental fate or human exposure potential. Prerequisite: one semester of organic chemistry.

Texts:
R.P. Schwarzenbach, P.M. Gschwend, and D.M. Imboden. Environmental Organic Chemistry (second edition), Wiley-Interscience, NY, 2003

Grades:
Problem sets (five out of six), 25%; mini-project (due at end of semester) 10%; midterm exam (10/26) 20%, takehome exam (due 11/21) 20%; final exam (2 hours in-class during finals period) 20%, 5% class participation. Homework and exams emphasize application of principles discussed in class to quantitative solution of problems representative of those faced by environmental chemists and engineers.

Course objectives:
After completing this course, students should be able to:

1. Understand how intramolecular interactions determine the chemical properties of organic compounds.

2. Understand how chemical structure is connected to chemical property (vapor pressure, air-water partitioning, octanol-water portioning).


3. Be able to estimate chemical properties of contaminants.

4. Understand how chemical properties determine the distribution of a compound in the environment

5. Know the important thermochemical and photochemical transformation reactions.

6. Be able to solve complex environmental problems.



7. Apply the learned tools to predict the fate of a contaminant in the environment.

8. Know the important classes of organic contaminants.

Schedule:

M
W

	Introduction
	8/29
	
	Chapts. 1/2

	Molecular Interactions & Thermodynamics
	
	8/31
	Chapt. 3

	
	
	9/7
	

	Vapor Pressure
	9/12
	9/14
	Chapt. 4

	Activity Coefficient & Solubility in Water
	9/19
	9/21
	Chapt. 5

	Air-Solvent Partitioning
	9/26
	
	Chapt. 6

	
	10/3
	
	

	Organic Liquid - Water Partitioning
	
	10/5
	Chapt. 7

	
	
	10/12
	

	Organic Acids and Bases
	10/17
	
	Chapt. 8

	Sorption I - Introduction
	
	10/19
	Chapt. 9

	
	10/24
	
	

	Midterm
	
	10/26
	

	Sorption II - Bioaccumulation
	10/31
	
	Chapt. 10

	Sorption III – Inorganic Surfaces
	
	11/2
	Chapt. 11

	Diffusion and Boundaries
	11/7
	
	Chapt. 18/19

	Air-Water Exchange
	
	11/9
	Chapt. 20

	
	11/14
	
	

	Box Models
	
	11/16
	Chapt. 21

	Models in Space and Time
	11/21
	
	Chapt. 22

	Thermodynamics and Kinetics of Transformation Reactions
	
	11/23
	Chapt. 12

	Chemical Transformation I – Hydrolysis; Nucleophiles
	11/28
	11/30
	Chapt. 13

	Chemical transformation II – Redox Reactions
	12/5
	
	Chapt. 14

	Direct Photolysis
	
	12/7
	Chapt. 15

	Indirect Photolysis
	
	12/7
	Chapt. 16

	Biological Transformation
	12/12
	
	Chapt. 17


