September 21, 2004
Course Syllabus

Radiochemistry
CHEM 359
I.
Introductory Information

A.
Department:


Chemistry

B.
Catalog Number:

CHEM 359
C.
Course Title:

Radiochemistry
D.
Credits:


3
E.
Clock Hours/Week:

3 (3 hours lecture)
F.
Overlays


WE
G.
Restrictions Upon Student Registration:



Prerequisites: CHEM 220 or CHEM 205, MATH 141, PHYS 130 or PHYS 170.
II.  Course Description

A. Catalog Description:

A study of the principles underlying the nature of radioisotopes, their chemical implications, and the various chemical, biological, and industrial applications of radioisotopes.  Particular emphasis will be placed on factors contributing to nuclear instability, the nature of the decay process, the handling and measurement of radioisotopes, and the practical aspects of nuclear power generation.
B. Comprehensive Description:

This course serves as an extension of topics presented initially in CHEM 120, CHEM 121, and CHEM 220 or CHEM 205 as they relate to radioisotopes and the applications of radioisotopes to chemistry.  Topics covered will include, but are not limited to, nuclear structure and stability, radioactivity and nuclear decay processes, synthesis of man-made elements, the handling and measurement of radioisotopes, and the application of radioisotopes to chemistry, biology and power generation.
This course serves as an elective for students majoring in Chemistry, Chemistry/Secondary Education, and interdisciplinary Biology/Chemistry.

III.
Exposition

A. Objectives:

Upon completion of the course, students will be able to do the following:

1.
Comprehend the historical development of the field of nuclear and radiochemistry.

2.
Predict and understand nuclear composition, nuclear structure, nuclear stability, radioactivity, coulomb barrier and binding energy.
3.
Manipulate elementary nuclear reaction expressions.
4. Apply the concept of radio-dating.
5. Explain the synthesis and practical uses of the man-made elements.
6. Discuss the risks and benefits of nuclear energy, nuclear reactors, and breeder reactors.
7. Explain the processes used for synthesis of the transuranium elements and the processes involved in the cosmogenesis of the elements.
8. Interpret the biological effects of ionizing radiation and nuclear medicine.
B. Activities and Requirements:

1.
The history of nuclear and radiochemistry will be presented in conjunction with each topic during the course of the semester.  Students will be assessed on objective III.A.1 through the inclusion of historical questions on quizzes and exams.

2.
Lecture material will present information regarding the relationship of nuclear composition, structure, and stability to the different types of radioactivity.  Students will be assessed on objective III.A.2 through the use of homework, quizzes, and examinations.

3.
Lecture material will present the concept of nuclides and their application to the writing of elementary nuclear reactions.  These nuclear reactions will be used to explain the various natural decay chains observed in nature.  Students will be assessed on objective III.A.3 through the use of homework, quizzes, and examinations.
4.
 Lecture material will present radio-dating and its application to other fields, including archeology anthropology.  This topic will be used to reinforce the concepts of elementary reaction kinetics presented in earlier chemistry courses.  Students will be assessed on objective III.A.4 through the use of homework, quizzes, and examinations.
5.
Lecture material will present the techniques used in the synthesis of the man-made chemical elements and their practical uses.  Students will be assessed on objective III.A.5 through the use of homework, quizzes, and examinations.
6.
Lecture material will present the concepts of nuclear power generation.  This method of power generation will be compared and contrasted with more conventional techniques of power generation in order to facilitate discussion of the risks and benefits of the different methods.  Students will be assessed on objective III.A.6 through the use of homework, quizzes, examinations and a position paper.

7.
Lecture materials will introduce the cosmogenesis of the chemical elements, in particular the generation of the heavier elements in the stars.  The synthesis of the elements heavier than uranium will also be presented.  Students will be assessed on objective III.A.7 through the use of homework, quizzes, and examinations.
8.
Lecture materials will introduce the application of all of the previous course material to the effects of radiation on biological materials and the use of radiological materials in the various fields of medicine.  Students will be assessed on objective III.A.8 through the use of homework, quizzes, and examinations.

The students will attend all lectures.  Lectures will consist of approximately equal time devoted to presentation of new material, discussion of course topics, and problem solving.  Students will complete all assignments and examinations/quizzes.  The students will prepare a paper describing the analysis of some topic involved in the application of nuclear or radiochemistry to their lives.
C. Major Units and Time Allotted:

I..
Unit 1- Historical perspective and introduction to radiochemistry
(6 hours)

II.
Unit 2-Nuclear chemistry






(6 hours)

III.
Unit 3-Nuclear reactions






(6 hours)

IV.
Unit 4- Rates of nuclear decay





(5 hours)

V.
Unit 5-Radio-dating methods





(4 hours)

VI.
Unit 6-Synthesis of man-made elements




(6 hours)

VII. Unit 7- Nuclear power generation




(6 hours)

VIII. Unit 8- Cosmogenesis of the elements




(3 hours)

IX.
Unit 9- Medical applications of radioisotopes



(3 hours)

D. Materials and Bibliography:

1.
Suggested textbooks:
Rydberg, Jan; Liljenzin, Jan-Olov; and Choppin, Gregory R., Radiochemistry and Nuclear Chemistry, 3rd ed., Elsevier, Burlington, MA 2001.
Ehmann, William D. and Vance, Diane E., Radiochemistry and Nuclear Methods of Analysis, John Wiley and Sons, NJ 1993.

2.
Other Materials:



None.

3.
Bibliographic support:



Books

Ebbing, Darrell D. and Gammon, Steven D., General Chemistry, 8th ed., Houghton Mifflin, NY NY 2005.
Overman, Ralph T., Basic Concepts of Nuclear Chemistry, Reinhold, New York NY, 1963.
Harvey, Bernard G., Nuclear Chemistry, Prentice Hall, Englewood Cliffs, NJ 1965.

Friedlander, Gerhart, Nuclear and Radiochemistry, Wiley, NY, NY 1964.

Ehmann, William D. and Vance, Diane E., Radiochemistry and Nuclear Methods of Analysis, John Wiley and Sons, NJ 1993.
Journals

Journal of Physical Chemistry A & B

Journal of the American Chemical Society

Journal of Chemical Education

Chemical Reviews

Nature

Science

Proceedings of the National Academy of Sciences

IV.
Standards:

Grades will be awarded in a manner consistent with University policy, and will be based upon student demonstration of a mastery of the course material through the following criteria:
Examinations

Quizzes


Homework/Assignments


Assessment:  Examinations, quizzes and homework/assignments will be used to assess objectives 1 through 8 in section III A.  Other assessment tools may be developed and used by the instructor.

V.
Rationale and Impact:

A. Reason for Proposal:

This course is being proposed as an elective in chemistry.  This course will satisfy one of the upper level electives required of students majoring in Chemistry.
B. Design:

This course is designed for students majoring in Chemistry, Chemistry/Secondary Education, or interdisciplinary Biology/Chemistry.

C. Students Permitted in Course:

Students who have successfully completed CHEM 220 or 205, PHYS130 or PHYS 170 and MATH141 are permitted to take CHEM359.

D. Affect on Existing Academic Programs or Departments:

This course proposal does not significantly affect existing academic programs or departments.  The course is not replacing an existing course, but instead will be taught as part of the normal rotation of advanced special topics courses in the chemistry department.
VI.
Cost and Staff Analysis:

A.
Effect on University Resources:

The costs associated with this course consist of three faculty contact hours.

B.
Expected Frequency and Rotation:
This course will be offered in the normal rotation of advanced special topics courses in the chemistry department.
VII.
Date Approved by University President:

______________________________


___________

Signature of the President




Date
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