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ENVR 890-04
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Spring Semester 2011

1 Course Summary

Textbook: Seinfeld, J., Pandis, S. 2006, Atmospheric Chemistry and Physics:From Air Pol-
lution to Climate Change, Wiley Interscience, New York, Second edition.

The formation of air pollution is an important scientific problem that must be understood to
ultimately protect human health. Air pollution is formed through the interaction of hundreds
of nonlinear chemical reactions involving thousands of different chemical species. Scientists
turn to computer models to simulate this complex chemistry. In turn, they use these models
to make policy aimed at improving air quality. Current computational restraints prevent
any explicit chemical representation of the atmosphere. Instead, a simplified representation
must be derived where the number of reactions and species have been either generalized
or deleted. These simplified representations, or chemical mechanisms, is the focus of this
course, with special attention toward the application of these chemical reaction systems to
regional scale air quality model simulations.

I will begin the course with an introduction to tropospheric chemistry, with a focus on
ozone chemistry. The first goal will be a detailed understanding of the explicit reactions
involved in chemically producing ozone. We will then discuss condensed representations
of these chemical mechanisms by using examples from ongoing research. Building on that
understanding, we will focus on the oxidation of Toluene and build a detailed chemical
mechanism. The course will end with a group effort to condense that mechanism. This
will also include examples from ongoing research. The course will provide you with the
knowledge of how these condensed mechanisms are produced to allow you to effectively
evaluate uncertainties resulting from their use in air quality model simulations.



2 Course Outline

1. Gas Phase Chemistry of the Troposphere

2. Gas Phase Modeling the Chemistry of the Troposphere

3 Grading

Class attendance 10%
Homework 20%
Mid-term report 30%
Final report 40%

Deadline for final report is May 4, 2011 by 11:59 p.m. EST.

4 Contact Information

William Vizuete
Office: 163A Rosenau Hall
Office Phone: (919) 966-0693
Email: vizuete@unc.edu
Lectures, supplementary reading: https://blackboard.unc.edu

5 Digital Purchase of course textbook

Custom course materials for ENVR 890 published by University Readers are available online
at https://students.universityreaders.com/store/.

The course pack price is $48.10. Please keep in mind that University Readers adheres
to copyright law, so any copyrighted material should not be copied or duplicated in any
manner.

To purchase the course pack, please follow the instructions below:

Step 1: Log on to https://students.universityreaders.com/store/.
Step 2: Create an account or log in if you have an existing account to purchase.
Step 3: Easy-to-follow instructions will guide you through the rest of the ordering process.
Payment can be made by all major credit cards or with an electronic check.
Step 4: After purchasing, you can access your partial digital pack (free 20% PDF) by logging
into your account and clicking ”My Digital Materials” to get started on your readings right



away.

Orders are typically processed within 24 hours and the shipping time will depend on the
selected shipping method and day it is shipped (orders are not shipped on Sundays or
holidays). If you experience any difficulties, please email orders@universityreaders.com or
call 800.200.3908 ext. 503.


