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Course Proposal Submitted to the COS Curriculum Committee
1. COURSE NUMBER AND TITLE: CHEM 427 – Aquatic Environmental Chemistry
Course Prerequisites: CHEM 321, or permission of the instructor
Catalog Description: Thermodynamic and kinetic processes regulating the chemistry of surface and groundwater in natural and polluted environments with particular emphasis in explaining the aqueous concentrations of chemical species and controlling geochemical factors in the hydrosphere.  The structure, sources and transformations of organic matter in the aquatic environment and interactions with aqueous solutes will be covered as related to contemporary issues in water quality.     
2. COURSE JUSTIFICATION:
Course Objectives: Provide students with an understanding of the dominant chemical processes occurring in natural waters, emphasizing freshwater environments.  This course will focus on thermodynamic factors regulating the composition of natural waters, the interactions of aquatic solutes with geosolids, natural factors that regulate important variables such as pH and alkalinity, the reactions of organic matter in the aquatic environment, and how geochemical processes influence and are influenced by water quality.  

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 Atmospheric 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 aquatic chemistry.  

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

Course Relationship to Existing Courses: Builds on foundation of chemical equilibria covered in CHEM 321 but expands focus into natural aquatic systems.  This course is designed to be complementary with Chemical Oceanography (458) and Atmospheric Chemistry (438).  Slight overlap may exist with GEOL 403 (Geochemistry), but the emphasis in CHEM 427 is in aquatic/solution chemistry and not solid state geological processes or the study of crystalline solids.  

3. APPROVAL HISTORY: None
4. SCHEDULING AND PROPOSED INSTRUCTORS:
Semester of Initial Offering: Spring 2011

Proposed Instructors: Dr. Gregory D. Foster
5. TENTATIVE SYLLABUS: See attached.

CHEM 427 Syllabus

Aquatic Environmental Chemistry

Prerequisites: CHEM 321 or permission of the instructor
Instructor: Gregory D. Foster
Textbook: Langmuir, Donald (1997) Aqueous Environmental Geochemistry, Prentice Hall

Course Description: Thermodynamic and kinetic processes regulating the chemistry of surface and groundwater in natural and polluted environments with particular emphasis in explaining the aqueous concentrations of chemical species and controlling geochemical factors in the hydrosphere.  The structure, sources and transformations of organic matter in the aquatic environment and interactions with aqueous solutes will be covered as related to contemporary issues in water quality.   
Lecture Content: 

	Week
	Text Chapter
	Topic
	Emphasis

	1-2
	3
	Complexation Reactions
	Inner sphere and outer sphere complexes; metal cation-ligand complexes; cation hydrolysis; metal-ligand stabilities

	3
	4
	Activity Coefficients
	Activity coefficients of ions; metal ion-activity; activity coefficient models for ions; activity coefficients for molecular species

	4
	5 
	Acids and Bases
	Controls on the pH of natural waters; acid-base properties of minerals; introduction to humic and fulvic acids; acidity and alkalinity; buffer capacity in natural waters

	5
	6
	Carbonate Chemistry
	Carbon dioxide equilibria and calcite/dolmite solubility; carbonate mineral stability; carbonate mineral supersaturation

	6-7
	7
	Chemical Weathering
	Dissolution rates of minerals; aqueous silica species and equilibria with silicate minerals; solubility of alumina and iron oxyhydroxides; chemical weathering models

	8
	9
	Clay Minerals
	Introduction to clay minerals; formation of clay minerals; structure of two and three layer clays; clay mineral equilibria and predominance diagrams

	9
	Assigned Reading
	Organic Geochemistry
	Sources of OM in natural waters; structure and properties of OM; sediment diagenesis; influence of landscape on the carbon cycle

	10-13
	10
	Sorption processes
	Properties of mineral and organic sorbents; sorption isotherms; sorption models; contaminant sorption; geochemical computer models 

	14-15
	11
	Redox processes
	Redox theory and measurement; redox ladders; redox control in natural waters


Presentations: Each student is required to give two 15 min talks to the class on a specific research topic related to the material covered in class.  The talks will be based on a detailed literature search involving journal papers.

Project: A modeling project involving MINTEQA2 (or related geochemical software) will be assigned.  

Exams: Two (in-class) mid-term exams and a final exam will be administered.  
Grades: Mid-term exams (30%), Final exam (25%), Modeling project (25%), Research presentations (20%) 










