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Course Title

Soil Chemistry and Mineralogy

Course Number SOIL 4130
Academic Session Fall

Department Soil Science
Credit Hours 3

Prerequisites and how they apply to this course

SOIL 3600 or Consent of the Instructor. Some knowledge of soil formation and the properties of soil as a 3-phase system is nece

Classroom Location Online study
Lab/Seminar Location None

Meeting Days and Class Hours Tue and Thrus 10.00-11.15
Lab/Seminar/Hours Take-home assignments

Department Office Location Ellis 362
Phone Number 474 8153
Course Web Page (if applicable)

Instructor Information
Name & Title Dr. Inoka Amarakoon
Office Location Ellis 313
Office Hours via email

Email Address inoka.amarakoon@umanitoba
Office Phone Number (204)807-1167

Teaching Assistant(s) (if applicable) N/A
TA Office Hours and Location N/A

Course Philosophy
Students’ Learning Responsibilities
Students are expected to attend classes regularly, participate in class discussions, and write tests and the final
examination with academic integrity and honesty. Students are encouraged to suggest topics for discussion where the
situation or problem is related to the subject matter of the lectures. In addition, students should read material from
textbooks
and articles
which the instructor will recommend periodically to augment details and depth of knowledge.
Why this course
is useful?

This course provides students with an understanding of the chemical composition of the natural and anthropogenic
materials in soil and the reactions in the soil environment. It also gives an in-depth study of minerals existing in soil with
respect to the kinds and amounts, their properties, reactions, origins, transformation and decomposition, and their roles
in soilshould
chemical,
and physical behavior.
Who
takebiological
this course?
This course is recommended to students who are interested in production agriculture, soil and environmental health, and
reclamation. Students who seek to apply basic chemical principles in their chosen professions within the natural sciences
should take this course.

How this course fits into the curriculum
Soil is a complex and heterogeneous mixture of materials. It is a natural resource. It is a medium for plant growth, as
well as a receptacle for wastes and large engineering works. The chemical reactions among soil, water, air, and biota
are part and parcel of many processes in geochemistry, biochemistry, natural resource management, and land
reclamation. This course fits into the curriculum of students in Agroecology, Agronomy, Environmental Engineering,
Environmental Science, Geology, Botany and those who opt to declare a Soil Science minor in their graduation
certificate.

Course Description/Objectives
Undergraduate Calendar Description
Composition of soil materials. Reactions of nutrients and contaminants with soil organic matter, silicate clays, oxides,
and other soil constituents which affect their mobility and bio-availability. Prerequisite: SOIL 3600 or consent of the
instructor.

Instructional Methods
The course is delivered by lectures with frequent evaluations using tests. Occasionally, where a topic needs expert
erudition or where the interest of the class is served by it, invited speakers will participate in the lectures.

Course Objectives
This course is designed to introduce the linkages among basic solution chemistry, colloid chemistry, and soil mineralogy.
The focus is on soil chemical processes, but frequent references to the links with other disciplines within soil and
environmental sciences will be made. By the end of the course students should be able to:
1. Discuss the conditions and chemical processes that gave rise to different soils in various parts of the world.
2. Apply the knowledge to predict the possible outcome of an intervention to the soil that sought to change the soil
chemical properties for purposes of agriculture, engineering, and environmental preservation.
3. Proceed to a graduate course in Soil Chemistry and Mineralogy.
4. Understand that within the soil system, chemical interactions occur between soil-water-gas that impacts biological life.
5. Describe appropriate techniques of investigation of soil constituents from the micro (atomic arrangement) to the macro
(parcels of land) level.
6. Be confident to use universal laws of science to explain phenomena and processes.

Learning outcomes
Learning outcomes assist: i) students to identify the knowledge, skills, attitudes and personal attributes expected of
them to successfully complete their program of studies; ii) faculty to develop learning goals and objectives in their
courses and programs, in prioritizing and focusing the learning experiences, and in the selection of appropriate
assessment tools and; iii) potential students and outside agencies to assess the quality of our academic programs.
These learning outcomes areas include:
Scholar, Content and technical expertise, Social accountability, Communicator, and Professional

Additional Comments:
Due to the increasing need and practice of individuals who manage the soil, either for food production, engineering
purposes, conservation or preservation of the environment, the scientific approach of this course, based on chemical
principles and laws, will permit processes to be described and understood. Thus, fundamental knowledge of Soil
Chemistry enhances the predictive capacity of the scholar, technician and professional.

Description of Examinations
The midterm examination will be arranged by the instructor in consultation with the class. The final examination will be
scheduled by the registrar's office and will be held during the regular examination period. There will be a combination of
multiple-choice, true and false questions, short answers, and two long answer questions in the final examination,
between two long questions, one with a slant towards agriculture, and the other outside agriculture. Examinations will
test the students' ability to integrate and apply the knowledge to different scenarios and applications.

Description of Assignments
There will be three assignments in the course. These are usually calculations, diagrams, and discussions to solve a
problem in Soil Chemistry. Students are encouraged to research their answers.

Assignment Due Dates
Assignments are due one week after the set date. There is a reduction of 50% of the marks for every 24-hour delay in
handing in the assignment.

Grade Evaluation
Take-home assignments
Midterm examination
Final examination

= 25%
= 30%
= 45%

Important Dates (e.g., voluntary withdrawal date)
Students are expected to be present to write all examinations unless proper documentation is presented to vouch for an
absence. All other dates such as Start Date, VW, End Date, and the Final Examination will be as reported in the
University Calendar.

Texts, Readings, Materials
Textbook(s) – Authors, Titles, Edition
None required

Supplementary Reading
1. Tan, Kim H. 2011. Principles of Soil Chemistry, 4th Edn. CRC Press.
2. McBride, M.C. 1994. The Environmental Chemistry of Soils. Oxford University Press.
3. Bohn, H., McNeal, B. and O'Connor, G. 1985. Soil Chemistry, 2nd Edn. Wiley-Interscience.
4. Sposito, G. 1989. The Chemistry of Soils. Oxford University Press.
5.
Dixon, J.B.
and Darrell, S.G. (Co-Editors). 2002. Soil Mineralogy with Environmental Applications. Soil Science
Additional
Materials
Society of America.
Diagrams,
Tables
are2017.
handed
outEdn.
in class.
6. Ray R. weil
andand
NyleFigures
C. Brady.
15th
The Nature and Properties of Soils. Pearson Education, Inc.

Course Policies
Late Assignments
Assignments are due one week after they have been set. There is a reduction of 50% for every 24 hour period for late
assignments.

Missed Assignments
A score of zero.

Missed Exams
Students are allowed to sit for a different exam with valid reason for missing the scheduled exam. A deferred Final
Examination is provided if the student applies for, and receives permission, from the appropriate Dean's Office.

Academic Integrity
Plagiarism or any other form of cheating in examinations, term tests or academic work is subject to serious academic
penalty. Cheating in examinations or tests may take the form of copying from another student or bringing unauthorized
materials into the exam room. Exam cheating can also include exam impersonation. A student found guilty of
contributing to cheating in examinations or term assignments is also subject to serious academic penalty. Students
should acquaint themselves with the University’s policy on plagiarism, cheating, exam impersonation and duplicate
submission (see Section 7, p. 28 in the University of Manitoba Undergraduate Calendar 08/09.
Additional comments:
Students are allowed to have a Periodic Table during examinations. A non-programmable calculator is also allowed.

Use of Third Party Detection and Submission Tools
Electronic detection tools may be used to screen assignments in cases of suspected plagiarism
Group Work Policies

Course Content
Topic

Lecture Date or
Number of Lectures

1. Review of concepts of Soil Chemistry, definitions, units, chemical equations.
2. The composition of the lithosphere, soil is a 3-phase system, elementary geology
3. Soil solids - minerals and organic matter, evolution of the minerals, chemical weathering
4.
- silicate minerals and their weathering and transformations
- abundance and concentration of minerals in different environments
5. Structures and identification of silicates, clay minerals and oxides, investigative and
forensic techniques
6. Surface chemistry of soil colloidal fraction - why are they reactive, how do they react
7. Soil solutions - activities, precipitation
8. Ion exchange in soil, - solid-solution interface, equilibria, ratio law, CEC,
adsorption-desorption models for ions and moleculecules.
9.
- nutrient supply and pollution by contaminants
10.Redox reactions and kinetics of soil chemical reactions
11.Mineralogy of dominant soil types and diagnostic horizons, weathering transformations
- sources of acidity, salinity and contaminants
12.Transport of ions and pollutants with and without reactions, including gas phase
13. Organic matter in soils - biochemical transformations of humus, fractions, distribution,
- structures and functional groups
14. Reactions of organic matter with solid and solution species

