
Chemical Kinetics in Aquatic Systems is an upper level course for graduate 
students in chemical oceanography.  The course description, outline and bibliography 
from last time are given below. 
 

CHEMICAL KINETICS IN AQUATIC SYSTEMS 
 (Ocean 580) 3 credits 

INSTRUCTOR: Steven Emerson 
 
 This course explores chemical processes that are not at equilibrium in the marine 
geochemical system.  We cover cases in which diffusion and reaction rates conspire to 
explain observed chemical distributions in the environment.  Emphasis is placed on 
reaction rates for which the rate mechanism has been described in laboratory 
experiments.  The course content of each week is: 
 
 1.  Reaction Rate mechanisms (Review of the theory and mechanisms) 
 2.  Molecular diffusion rates (Theory and observations) 
 3.  Air-Water Exchange in the environment; diffusion and reaction of CO2 
 4.  Oxidation by oxygen; reaction rates for Mn2+, Fe2+, HS- 
 5.  Organic matter degradation and preservation   

6.  CaCO3 (calcite) dissolution and preservation 
7.  SiO2 (opal) dissolution and preservation 
8.  Kinetic isotope fractionation in partially open systems; the effects on δ18O and 

δ15N 
9.  Rates of silicate mineral dissolution (weathering); surface reactions and 
            dissolution  
 
The course will meet three times per week.  Each week the schedule will consist 

of a lecture in the first meeting, a co-operative learning discussion of a research paper in 
the second and a presentation of a related topic and/or problem solution by students in the 
third.  There will be problems and short papers with presentations.   

 
For additional information contact Steve Emerson (543-0428, 

emerson@u.washinton.edu) 
 
 

 
 
 
 
 
 
 
 
 
 
 



 
AQUATIC KINETICS (OCEAN 580) 
COURSE SCHEDULE - SPRING 2002 

 
WEEK SUBJECT� READING� 
1. April 1 Introduction, Reaction Rate 

Mechanisms,Reaction Rate Catalysis 
 

Emerson and Hedges 
 Book Chapter                 

2. April 15 
 

Diffusion; Theory, Gases and Ions in Water Jahne, Heinz and Dietrich (1987) 

3.  April 22 CO2 Reaction and Diffusive Transport Wolf-Gladrow, Bijma and Zeebe 
(1999) 

4.  April 29 
 

Isotope Fractionation in Open Systems Brandes and Devol (1997) 

5.  May 6 
 

Fe, Mn and HS- Oxidation Kinetics Davies and Morgan (1989) 

6.  May 13 Organic Matter Degradation Kinetics 
 

Wang and Van Cappellen (1996) 

7.  May 20 CaCO3 Dissolution Kinetics Hales and Emerson (1997) 
Keir (1980) 

8.  May 27 Opal Dissolution Kinetics Dixit, Van Cappellen and van 
Bennekom (2001) 

9.  June 3 Dissolution Kinetics of Oxides and Silicate 
(Weathering) 
 

Furrer and Stumm (1986) 

10. June 10 Student Presentations  
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