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1. COURSE NUMBER AND TITLE: CLIM 438 – Atmospheric Chemistry
Course Prerequisites: CHEM 331 and CHEM 332, or permission of the instructor
Catalog Description: The fundamental chemical processes of the Earth’s atmosphere including chemical cycles, thermodynamics, reaction kinetics, photochemistry, radiative balance, ozone chemistry and environmental issues, including air pollution, acid rain, and global change. Includes some review of extraterrestrial atmospheric chemistry.
2. COURSE JUSTIFICATION:
Course Objectives: Provide students with an understanding of the dominant chemical processes occurring in Earth’s atmosphere.  This course will focus on the complex chemistry occurring in all layers of Earth’s atmosphere, focusing on chemical cycles, photochemical processes, ozone chemistry, and radiative balance. Such processes will be detailed in the context of the outstanding environmental issues that we are facing in today’s society. An introduction to extraterrestrial atmospheric chemistry will be used for comparative purposes.

Course Necessity: This course is a vital element of the proposed BS Chemistry concentration in Analytical and Environmental Chemistry, and is complementary with courses in Chemical Oceanography and Aquatic Environmental Chemistry in the chemistry curriculum.  The Chemistry and Biochemistry Department has a strong emphasis in environmental chemistry, and this course provides a fundamental understanding of atmospheric chemistry.  

Course Relationship to Existing Programs: While the course is primarily chemistry-based, Geology and Physics students with an environmental science focus will find the course relevant and interesting.

Course Relationship to Existing Courses: Builds on the foundation of thermodynamics, kinetics and spectroscopy covered in CHEM 331 and CHEM 332 and applies it to the chemistry of the atmosphere.  This course is designed to be complementary with Chemical Oceanography (35X) and Aquatic Environmental Chemistry (CHEM 427).  Slight overlap may exist with PHYS 575 (Introduction to Physics and Chemistry of the Atmosphere), but the emphasis in CHEM 438 is in the chemistry of the atmosphere and not the physics of the atmosphere. Additionally PHYS 575 is a graduate level course.

3. APPROVAL HISTORY: 
4. SCHEDULING AND PROPOSED INSTRUCTORS:
Semester of Initial Offering: Spring 2010

Proposed Instructors: Dr. Paul D. Cooper
5. TENTATIVE SYLLABUS: See attached.

CLIM 438 Syllabus

Atmospheric Chemistry

Prerequisites: CHEM 331 and CHEM 332 or permission of the instructor
Instructor: Paul D. Cooper
Textbook: Wayne, Richard P. (2000) Chemistry of Atmospheres, Oxford University Press

Course Description: The fundamental chemical processes of the Earth’s atmosphere including chemical cycles, thermodynamics, reaction kinetics, photochemistry, radiative balance, ozone chemistry and environmental issues, including air pollution, acid rain, and global change. Includes some review of extraterrestrial atmospheric chemistry.
Lecture Content: 

	Week
	Text Chapter
	Topic
	Emphasis

	1-2
	1
	Chemical Composition
	Introduction to Earth’s atmosphere; particles, aerosols and clouds; carbon, oxygen, nitrogen and sulfur cycles; linking biosphere and atmosphere.

	3
	2
	Atmospheric Structure
	Pressure; radiative heating; temperature profiles and vertical transport; condensation and nucleation; tight scattering.

	4-5
	3
	Photochemistry
	Primary photochemical processes; photodissociation and photoinionzation; reactions of electronically excited species; chemical kinetics, reaction schemes; atmospheric models.

	5-7
	4
	Ozone Chemistry
	Oxygen chemistry; trace constituents; stratospheric perturbations, pollution of the stratosphere, polar ozone holes

	7-9
	5
	Tropospheric Chemistry
	Sources, sinks and transport; oxidation; biogenic VOC’s; sulfur species; cloud chemistry; tropospheric models; air pollution; acid rain; photochemical smog.

	10
	6
	Ions in the atmosphere
	Electrical charges in the atmosphere; aurora; ion chemistry; ionization mechanisms.

	11
	7
	Airglow
	Optical emission from planetary atmospheres; excitation mechanisms; atomic and molecular oxygen; atomic sodium; hydroxyl radicals.

	12-13
	8
	Extraterrestrial atmospheres
	Atmospheres of Venus and Mars; gas giants; icy satellites, outer solar system bodies. 

	14
	9
	Evolution and change of atmospheres and climates
	Sources of atmospheric constituents; isotopic enrichment; climates of the past; climates of the future.

	15
	
	Class Talks
	


Project: Each student will be required to write a paper of substantial length over the course of the semester. The subject will be negotiated individually between student and instructor. The paper will be based on a detailed literature search involving journal papers.
Presentations: Each student is required to give a 10 min talk to the class that summarizes their term paper topic.  

Exams: Two (in-class) mid-term exams and a final exam will be administered.  
Grades: Mid-term exams (20%), Final exam (30%), Presentation (20%), Term paper (30%) 










