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Syllabus

Topics:

1- Review of major concepts of physical chemistry pertinent to soil chemistry:

1.1. Microscopic world of matter

1.2. Classical mechanics and quantum theory

1.3. Law of gases and  its imperfection

2- Soil as a thermodynamics system:

2.1. Thermodynamics properties related to changes in soil status

2.2 Phase rule

2.3 Activities and standard state

3- Ionic atmosphere in electrolyte solutions:

3.1. Debye-Huckel limiting law

3.2. Single ion and mean ion activity coefficients

3.3. Chemical potentials of soil components in reference and standard states

4- Soil chemical equilibria:

4.1 Activity ratio diagrams

4.2 Predominance diagrams

4.3 G-L-O rule

5- Electrochemical equilibria in soil

6- Successive approximation method for the calculation of  solid solubility

7- Thermodynamics theory of ion exchange:

7.1. Ion exchange selectivity coefficient

7.2. Cation excahnge isotherm

7.3 Exchanger phase selectivity coefficients and the exchange equilibrium constants

7.4. Specific anion adsorption  

8- Demixing model of montmorillonite 

9- Principles of hard and soft Lewis acids and bases

10- Reactive solid surfaces in soils

11-  Structure of liquid water: I-, V-, and D-structures

12- Structure of water near clay mineral surfaces

Selected References: 
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3- Sposito, G. 1987. Surface chemistry of soil particles.

4- Modern papers in the subjects of interest.
Course Requirements:

1- Regular attendace of the course lectures 

2- Six to seven homework assignments

3- Two exams

4- One term paper

5- Final course exam

