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Course Syllabus
Required Textbook:
Environmental Chemistry: A Global Perspective (3rd Ed), G.W. van Loon; S.J. Duffy, 
2011

Recommended Optional Texts:
Introduction to Atmospheric Chemistry, P.V. Hobbs, Cambridge Univ. Press, 2000
Elements of Environmental Chemistry, R. Hites, Wiley, 2007

Time and Location:
Lectures 10:00-11:20 T Th, B380-Rm202
Seminars 1:30-2:20 F, B355-Rm107

Course Evaluation:
Final Exam 40%
Mid-Terms 20%
Case Study/Participation 15%
Research Paper 13%
Assignments (4) 12%



1. Introduction & Review

Environmental Chemistry

Box Models and Residence Times

Properties of gases

Units of Concentrations

Review of Oxidation states,

Thermodynamics and Kinetics

PV = nRT



2. Earths Atmosphere

Thermal structure and 
composition

Reactions and 
calculations in 
atmospheric chemistry

Chemical Kinetics

Biogeochemical cycling



3. Stratospheric Chemistry - Ozone

The ozone layer and 
Chapmann reactions

Catalytic decomposition 
of ozone

Chlorofluorocarbon 
chemistry

Polar hole formation



4. Tropospheric Chemistry - Smog

Photochemical smog 
formation

Hydroxyl radical chemistry

Internal combustion engine 
exhaust 



5. Tropospheric Chemistry -
Precipitation

Composition of rainwater
Atmospheric production of nitric and sulfuric acids
Rain, snow and fog chemistries
Short and long range acid transport
Control technologies for sulfur and nitrogen emissions



6. Atmospheric Aerosols

Sources, concentrations and atmospheric lifetimes
Abatement strategies for particulate emissions



7. Chemistry of Urban and Indoor Air

Pollutants in urban 
atmospheres

Indoor air quality, 
airborne 
contaminants and 
exposure 



8. Chemistry of Global Climate

Thermal structures revisited and the solar energy balance
IR absorption spectra, greenhouse gases and aerosols
Relative importance of greenhouse gases
Carbon based fuels and alternative energy supplies



Case Studies – Friday Seminar Series

Student seminar presentations and discussion on a 
current environmental issue related to atmospheric 

chemistry 

• Overview of environmental atmospheric topic
• Review relevant chemistry and reinforce core concepts and 

connections to course
• Critically evaluate mainstream media representations of 

scientific topics
• Comment on the economic, political and/or social context of 

the topic
• Stimulate interest and discussion 



Topics in 2011



Research Paper

4 Page summary of peer reviewed paper involving 
atmospheric chemistry



Aqueous Organic Chemistry in the 
Atmosphere: Sources and Chemical 
Processing of Organic Aerosols
V. Faye McNeill
Environ. Sci. Technol., 2015, 49 (3), pp 1237–
1244

Seasonal characteristics 
of tropical marine 
boundary layer air 
measured at the Cape 
Verde Atmospheric 
Observatory
L. J. Carpenter et al.
J Atmos, Chem., 2010, 
67(2), pp 87-140

Diesel-related 
hydrocarbons can 
dominate gas phase 
reactive carbon in 
megacities
R. E. Dunmore et al, 
Atmos. Chem. Phys., 15, 
9983-9996, 2015

http://pubs.acs.org/doi/abs/10.1021/es5043707

