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I. GENERAL INFORMATION

A. Date
B. Department
C. Course Number
D. Course Title
E. Course Outline Preparer

March 15,2001
Chemistry
65A
Introduction to GC-MS
Michael Solow

James Armstrong ---j:p::::.=-=----::::,=:::::---=--'>~~"""""'1:_-F. Department Chairperson

G. Division Dean Chi-Wing Tsao

II. COURSE SPECIFICS

A. Hours 7 lecture and 6 lab hours total
The course meets 5 times. The first hour-long
meeting has a lecture format. The remaining four
3-hour meetings are half lecture and half
laboratory.

B. Units 0.5
C. Prerequisite none
D. Course Description This course is a brief introduction to the analytical

uses of gas chromatography-mass spectrometry
(GC-MS). The course will cover principles of gas
chromatography and mass spectrometry, practical
applications of GC-MS, including the technique's
growing use in biotechnology, qualitative analysis
and identification of unknown compounds, quanti-
tative analysis of solutes, and method development
using a computer interface.

E. Field Trips no
F. Method of Grading letter or CRINCR
G. Repeatability 0

Ill. CATALOG DESCRIPTION

Principles and practical applications of gas chromatography and mass spectrometry,
including the technique's growing use in biotechnology, qualitative analysis and
identification of unknown compounds, quantitative analysis of solutes, and method
development using a computer interface.

IV. COURSE OBJECTIVES

The student will:
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A. Formulate and write appropriate research questions and hypotheses when
presented with observations.

B. Describe the principles of gas chromatography.
C. List the uses of a gas chromatograph.
D. Describe the principles of mass spectrometry.
E. List the practical applications of mass spectrometry in health, forensics,

atmospheric chemistry, and biotechnology.
F. Draw a schematic diagram of a gas chromatograph-mass spectrometer.
G. Describe the behavior of charged particles in a magnetic field.
H. Interpret a gas chromatograph.
1. Identify an unknown solute using a computerized database.
J. Determine the quantity of a volatile organic compound in water using a gas

chromatograph-mass spectrometer.
K. Identify molecular fragments in a mass spectrum.
L. Describe the role of isotopes in mass spectrometry and in nature.
M. Work in a group toward a common goal.
N. Program a GC-MS to execute rapid automated sampling.
O. Develop a GC-MS method using a computer interface.
P. Analyze data graphically using the Excel spreadsheet program.
Q. Locate mass spectrometry resources on the Internet.

V. COURSE CONTENT

A. Complex problem-solving using the scientific method
1. The scientific method
2. Formulating hypotheses
3. Designing an experiment

B. Gas chromatography
1. Principles of chromatography
2. Methods of detection
3. Applications of gas chromatography

C. Mass spectrometry
1. The role of chemical bonding in mass spectrometry
2. Behavior of charged particles in a magnetic field
3. The role of isotopes in nature
4. Applications of gas chromatography and mass spectrometry

D. Qualitative analysis
1. Fragmentation patterns
2. Use of a molecular library

E. Quantitative analysis
1. Establishment of a standard curve
2. Internal/external standards

F. Interpreting scientific data
1. Using Excel to graph data
2. Interpreting graphical data
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VI. INSTRUCTIONAL METHODOLOGY

A. Assignments
1. Participation in a discussion centered on the formulation of questions that

must be answered to solve a complex problem.
2. Assigned reading for each project
3. Attendance at lectures and participation in discussions
4. Attendance at laboratories, including appropriate participation in

experiments. Critical thinking to identify the problem, development of
hypotheses, design of experiments, collection and analysis of data,
construction of conclusions, and presentation of results.

B. Evaluation
1. Quizzes based on discussion and reading material
2. Comprehensive final examination (written and skills-based)
3. Laboratory participation and notebook
4. Demonstrated proper use of laboratory equipment
5. Attendance

C. Texts and other materials
1. Course reader, to be assembled and distributed by the instructor.

VII. REQUESTED CLASSIFICATION

CREDIT/DEGREE APPLICABLE [meets all standards of Title V, Section 55002 (a)].
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