ENVIRONMENTAL GEOCHEMISTRY

Geol. 641 3 Credit Course
I nstructor: Dr. Bruce Herbert Rm 257 Halbouty 845-2405
Classtime MWF 9:10-10:00
Classroom: HALB 308
Class WebSite: http://gecexplorertamu.edu/ged 641/

General Course De<ription: This course covers the chemical proceseswhich affect the fate and transport of
inorganic ard orgaric pollutartsin the terredrial environmert and present a chemical and physical description of
thatervironmert. The course will cover both equilibrium and kinetic descriptions of the processeswhich affea
the fate of pollutarts.

Grading: The course grade will be based on performarce on biweekly homework sets and on the scoreson two
teds. Thetegswill bein class exams Overall gradeswill be based on 50% homework grade and 50% teg grades
or term paper. The final grade will be curved. The following rulesapply to completing the homework:

1. You canuse ary writtenresource or computer program

2. You canwork together with other class members

3. You camot ask anyone outside the class for help with the problems
Teds: Midterm: 10/06, in class. Final: Monday, Dec11, Monday 8-10 am. in Halb 308.
Class Textbook: Langmuir, Aqueous Environmental Geochemistry. Prertice Hall. 1997. Please buy the book
online at Barnesand Noble (http://www.barnesandnoble.com/) or Amaza (http://www.amazon.com/) books.

ADA Statement The Americanwith DisahlitiesAct (ADA) is afederal arti-discrimination statute that provides
comprehensive civil rights protection for persons with disahilities Among otherthings, thislegslation requires
thatall studerts with disahilitiesbe guaranteedalearning ervironmert that providesfor reasonabe
accanmadation of their disahilities If you believe you have adisahility requiring anaccanmodation, pleag
contactthe Departmert of Studert Life, Senicesfor Studernts with Disahilitiesin Room 126 of the Koldus
Building. The phone numberis 845-1637.

Plagiarism: The handouts usedin this course are copyrighted By OlardoutsOl meanall matrials generated for
this class, which include but arenot limitedto syllahi, quizzes exams, lab problems, in-class materials, review
shees, and additional problemsets. Because thes materials are copyrighted, you do not have the right to copy
the handouts, unless | expressly give permission.

As commonly defined, plagarism consists of passing off asoneOswn the ideas words, writings, etc., which
belong to another. In accordance with this definition, you arecommitting plagarism if you copy the work of
arother person and turn it in asyour own, evenif you have permission of that person. Plagarism is one of the
worst acacmic sins, for the plagarist degroys the trust amang colleagieswithout which researchcamot be
safely communicated

If you have ary further quedions concerning plagarism, pleas consult the latest issue of the Texas A&M
University Student Rules, under the section O$holadic DishonegyO.



COURSE OUTLINE

. Introduction
A. The scope of ervironmertal gecchemistry
1. Relationship to other gedogic and
ervironmertal disciplines
2. Definition of environmertal gecchemistry
B. Major processesaffecting the fate of pollutarts
[I. Contaminant Chemistry
A. Overview of major contaminants classes
B. Metal contaminart chemistry
1. Electronic properties polarizaklity, and
chemical bonding
2. Hard/soft acids and bases
C. Organic contaminant chemistry
1. Orgaric structure
2. Electronegativity and Bond Pdarity
3. The structural backbone
4. Organic functional groups
D. Environmental regulations
lll. Nea-Suface Terredrial Systems
A. Geomorphic landscapes
B. Hydrologic flow regmes
C. Componerts of Near-Suface Environmerts
1. GaswusPhasin Nearsurface
Environments
2. Sdution Phasin Sals, Groundwaters, and
Suface Waters
3. Sdid Phasesin Sdlsand Sedmerts
D. Near-surface ervironmerts
Sals
Aquifersand Aquitards
Wetands
Watersheds
5. Estuaries
IV. Chemical Thermadynamicsof Sdlsand Aquifers
A. Thermodynamic systems
B. Themodynamic processes
C. Fundamertal equations
D. Kinetics
E. Geochemical modeling
V. Contaminarnt Reationsin Sal Sdution ard
Groundwaters
A. Samgding the solution phase
B. Inorganic complexation reactions
C. Themodynamic speciation modeling of
Inorgarics
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V. Contaminarnt Reationsin Sal Sdution ard
Groundwaters cont.
D. Organic contaminarts in agqueous systems
1. Sdubility in water
2. Organic acidity
3. Partitioning: Vapor pressure, Herry's Law
and the Octarnol-Water Partition Coefficiert
4. Nonreductive abiotic transformation of
organicsinvolving nuclegphilic species
V1. Mineral Sdubility
A. Precipitation-dissolution of tracemetals
B. Kineticsof precipitation-dissolution reactons
C. Complexation and solubility
D. Thermodynamic description of precipitation-
dissolution reactons and predominance
diagamsand activity-ratio diagams
E. Aquifer remedation through precipitation-
dissolution
First Test
V1. Electrochemical Equilibria
A. Oxidation-Reduction reections ard the electron
actvity in subsurfaceernvironmerts
B. Kineticsof redox proceses
C. Themodynamic de<cription of redox reections
ard pE-pH diagrams
D. Redbx reactons of inorganic contaminarts
1. Arsenic and selerium
2. Chromium
E. Redox reactons of organic contaminants
1. Abiotic transformatons
2. Biotic trarsformation and bioremedation
F. Redox chemistry, zerovalent metls and aquifer
remedation
V1II. Suface Chemistry and Contaminant Sarption
Reations
A. Sdid-liquid interface charecteristics of soilsand
aquifer solids
B. Kineticsof sorption reactons
C. Inorganic and orgaric solute sorption reacions
D. Thermodynamic description of sorption
reactons
E. Molecuar adsorption models for metal sorption
modeling
F. Contaminart sorption to mobile colloids ard
facilitated transport.
Final



