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Soil Science Faculty PLS 741 Course Change – Fall 2009
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Syllabus for Environmental Clay Mineralogy, GLY/PLS 741 
Spring 2010, 3 credits 

Lecture:TR 1:00pm-1:50pm Room A-6 Ag. North (AGN) 
Lab:R 2:00-4:30pm Rooms N-131, N-103 (AGN) 

I. Instructors:
Dr. A.D. Karathanasis 
E-mail: akaratha@uky.edu
Office: N-122K, Ag. North 
Office phone: 257-5925 

Dr. C.J. Matocha 
E-mail: cjmato2@uky.edu
Office: N-122R Ag. North  
Office Telephone: 257-9312 
MW, 10-12pm, or by appointment 

II. Objectives:

A. Introduce basic compositional and structural concepts of clay minerals 
B. Familiarize students with basic laboratory characterization techniques applied to clay 

mineralogical investigations.  
C. Elucidate the fundamental behavior of clay minerals in response to changing 

environmental conditions. 

III. Reading Material:

No textbook is required. 

Primary References: 
� Minerals in Soil Environments. 1989. J.B. Dixon & S.B. Weed (eds). 2nd ed. 

Soil Sci. Soc. Am., Madison, WI. 
� Methods of Soil Analysis: Part 5-Mineralogical Methods.  2008.  A. L. Ulery and 

L.R. Drees (eds.)  SSSA Book Series, no. 5., Madison, WI. 
� Soil Mineralogy with Environmental Applications.  2002.  J.B. Dixon & D.G. 

Schulze (eds.) SSSA Book Series, no. 7, Madison, WI. 
   

IV.  Prerequisites: GLY 360 or consent of instructor 
 
 
 
 
 
 
 
 



V. Grading System: 
 
 
Evaluation type  Number Weight(%) Subtotal(%) 
Exam   3  20  60    
Reports   5  6  30 
HW and quizzes _  _  10 
       100 
Grading criteria 

%    Grade    
 �90        A 
 80-89        B 
 70-79        C 
 �59        E 

 
 
VI. Course Policies:  

1)  Course attendance policy: Students who attend every session of this course will 
benefit from first-hand, direct learning opportunities.  Excused absences are based on 
UK’s standards (Section 5.2.4.2 of Student Rights and Responsibilities, available at 
http://www.uky.edu/StudentAffairs/Code/ ). 

2)  Academic integrity:  Scholastic dishonesty is not tolerated.  Forms of scholastic 
dishonesty include, but are not limited to: plagiarism (copying or using someone else’s 
work as your own), utilization of unauthorized materials during academic evaluations, 
etc.  University of Kentucky rules are strict on this, so we expect you to do your own, 
original work.  For more information on academic integrity, see Part  II of “The Code of 
Student Conduct” which can be viewed online at 
http://www.uky.edu/StudentAffairs/Code/part2.html or can be obtained in the Dean of 
Students office. 

 

Environmental Clay Mineralogy Lecture and Lab Outline 



A.  Lecture Series 
1.  Introduction (basic compositional and structural classification of minerals). 

2.  Structure and composition of clay minerals 

 a) Al, Fe, and Mg-hydroxides 

 b) 1:1 minerals  

 c) 2:1 minerals 

 d) 2:1:1 minerals 

 e) Allophanes and zeolites 

 f) Other typical clay-sized minerals (Mn-oxides, Ti-oxides, quartz, feldspars, carbonates) 

3.  Methods for identification and quantification of clay minerals 

4.   Surface chemistry and behavior of clay minerals in environmental processes 

5.   Mineral weathering, thermodynamic stability, and equilibria 

B. Lab Series 

 

1.  Sample preparation for mineralogical analysis 

2.  X-ray diffraction (XRD) analysis   

3.  Application of XRD for mineral identification & quantification 

4.  Thermal analysis 

5.  Application of thermal analysis for mineral identification & quantification 

6.  Total elemental analysis of minerals 

7.  Application of total elemental analysis for mineral structural composition determination 

8.  Scanning electron microscopy and energy dispersive x-ray analysis  

9.  Characterization of mineral surface charge and zeta potential properties   

10.  Fourier Transform infrared spectroscopy analysis 

 

 

 

 

 

Tentative schedule 

 

 



 




