Department of Earth and Planetary Sciences

EPSC-220

Principles of Geochemistry
Tentative Course Outline

Fall term 2017
Lectures: Mondays and Wednesdays 11:35AM — 12:25AM (FDA-315)
Laboratory: Tuesdays 2:35PM- 5:25PM (FDA-211)
Professors:  Alfonso Mucci (alfonso.mucci@mcagill.ca), FDA-201
Anthony Williams-Jones (anthony.williams-jones@mcgill.ca), FDA-317
Teaching assistants: Benjamin Keenan (benjamin.keenan@mail.mcgill.ca), FDA-349
William Nesbitt (william.nesbitt@mail.mcgill.ca), FDA-131A
AlexanderTimofeev (alexander.timofeev@mail.mcgqill.ca), FDA-346

All course slides, assignments, laboratories as well as the syllabus are posted at:
http://eps.mcgill.ca/~courses/c220/

Week Subject

1 Introduction
-organization (course description and schedule), books, evaluation

1 Origin of elements (AM)
-The Big Bang
-Cosmic abundances and nucleosynthesis
-Terrestrial abundances

2/3  Chemical thermodynamics and phase equilibria (AM)
-Thermodynamic systems
-Intensive and extensive properties
-Equilibrium versus steady state
-Reversible and irreversible processes
-Metastable equilibrium
-Fundamental relationships (AE, AH, AA, AG, Cp) and laws of thermodynamics
-ldeal gases

3/4  -Gibbs free energy, chemical potential and the law of mass action (AW-J)
-Influence of P and T on free energy and the Clausius-Clapeyron equation
-Activity and fugacity

5 The phase rule (AW-J)
-Binary phase diagrams
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6 Water chemistry (AM)
-Acid-base reactions
-Redox reactions
-Eh-pH diagrams
-Complexation reactions
-Solubility concept

7 Weathering (AM)
-Congruent dissolution reactions
-Incongruent dissolution reactions
-Redox reactions
-Soil development

8/9 Isotope Geochemistry (AW-J)
-Stable isotopes
-Radiogenic isotopes

10 Hydrothermal Processes (AW-J)
-Fluid-rock interaction.
-Black smokers
-Geothermal systems
-Physico-chemical controls of ore deposition

11 Elemental cycles (AW-J)

12/13 Chemical kinetics (AM)
-Rate determining step
-Elementary reactions
-Rate expressions for elementary reactions
-Reaction order
-Complex reactions
-Influence of T on reaction rate, Arrhenius equation
-Nucleation and crystal growth

14 Organic geochemistry (AM)
-Terminology
-Maturation of organic matter
-Hydrocarbons in crude oil

Evaluation:  Mid-term 30% (October 17, 2017_)
Problem sets/assignments 30%
Final exam 40%
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In accord with McGill University’s Charter of Students’ Rights, students in this course have the right to submit
in English or in French any written work that is to be graded.

McGill University values academic integrity. Therefore all students must understand the meaning and
consequences of cheating, plagiarism and other academic offences under the Code of Student Conduct
and Disciplinary Procedures (see www.mcqill.ca/students/srr/honest/ ) for more information).

L'université McGill attache une haute importance a I'honnéteté académique. Il incombe par conséquent a
tous les étudiants de comprendre ce que I'on entend par tricherie, plagiat et autres infractions
académiques, ainsi que les conséquences que peuvent avoir de telles actions, selon le Code de conduite
de I'étudiant et des procédures disciplinaires (pour de plus amples renseignements, veuillez consulter le
site www.mcgill.ca/students/srr/hon
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