
 
SOILS 519 - The Nature of Soil Minerals, Fall Sem., MWF 1:25 - 2:15p.m., 214 MRL 
Instructor: Professor Sridhar Komarneni 
Office: 205 Materials Research Laboratory, see in office by appointment 
Phone: 865-1542 
E-mail: komarneni@psu.edu 

Course Obiective: To acquaint those students who do not specialize in soil (clay) 
mineralogy with the types of information obtained from a study of clay minerals and the 
methods used to obtain it. 

1.    Mineralogical Background 

        a. Rocks 
1) Ignenous 
2) Sedimentary 
3) Metamorphic 

b. Classification and Nomenclature of the Clay Minerals 
c. Structure of Specific Minerals 

1) Silicates 
2) Hydroxides 
3) Amorphous 

2.    Methods of Clay Mineral Identification 

        a. X-ray Diffraction 
b. Thermal Methods 

1) DTA-differential thermal analysis 
2) TGA-thermal gravimetric analysis 

c. Infrared Absorption 
d. Electron Microscopy 

3.    Chemical Methods 

a. Quantitative clay mineral determination 
b. Cation exchange capacity 
c. Surface area 
d. Differential dissolution 
e. Free oxide remova l 
f. Organic matter removal 

4.    Application to Soils 

a. Soil composition 
                  1) Elemental 

2) Mineralogical 
b. Soil genesis 

                  1) Weathering of clay minerals 
2) Clay mineral formation 

c. Minerals and soil properties 

 



                  1) Ion exchange, sorption and selectivity 
2) Clay mineral - organic reactions  
3) Clay-water system - swelling and shrinkage 

 
Text Required: J.B. Dixon and S.B. Weed (eds.). Minerals in Soil Environments 
(Second Edition), Publ. by Soil Science Society of America, Madison, WI, 1989, pp. 
1244. 
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Breakdown of Percentages for Final Grade: 
 
Midterm 1       33.3% 
Midterm 2       33.3% 
Final Exam      33.3% 

 


