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Department of Chemical Engineering 
 
Roger Korus, Dept. Chair (305 Buchanan Engr. Lab. 83844-1021; phone 208/885-6005).   Faculty:  Wudneh Admassu, D. Eric 
Aston, David C. Drown, Louis L. Edwards, Jr., Roger A. Korus, Jin Y. Park, Aaron M. Thomas, Vivek Utgikar, Margrit von 
Braun. 
 
 
Chemical engineering combines the science of chemistry with the discipline of engineering in order to solve problems and to 
increase process efficiency.  One of the most attractive aspects of a chemical engineering future is the variety of work available.  
Chemical engineering is a blend of physics, chemistry, and mathematics; thus, a chemical engineer possesses a versatility that 
gives him or her many opportunities for employment in fields such as pulp and paper, environmental engineering, food products, 
nuclear power, petroleum and petrochemicals, semiconductors, synthetic fuels, radioisotope applications, plastics and polymers, 
pharmaceuticals, education, biomedical engineering, computer applications, alternate energy sources, steel, and textiles.  A 
chemical engineer can choose work in any of the following areas:  research and development, design and construction, operations, 
management, teaching, or technical sales. 
 
The mission of the Department of Chemical Engineering is to provide quality educational programs firmly based in fundamental 
concepts and to perform and publish outstanding chemical engineering research.  The goals of the Department of Chemical 
Engineering are (1) to prepare students with a broad-based education grounded in chemical engineering fundamentals, (2) to 
maintain an environment that promotes effective student/faculty involvement in teaching, research, and mentoring, (3) to promote an 
active interaction with regional industries, and (4) to graduate students capable of independent learning.  In addition, the educational 
objective of the Department of Chemical Engineering is to prepare students who (1) are well grounded in the fundamentals of 
chemical engineering, (2) can understand, analyze, and design efficient processes, (3) are proficient in the oral and written 
communication of their work and ideas, (4) are able to work in multidisciplinary teams in conjunction with their design, formulation of 
problems, and conducting of experiments, (5) understand the safety and environmental consequences of their work, and (6) are 
instilled with a sense of social responsibility, ethics, and a commitment to life-long learning.  Progress towards these goals and 
objectives is assessed by student performance on the nationally administered Fundamentals in Engineering Examination, exit 
interviews with graduating students, and surveys of graduated students and their employers. 
 
The faculty of the Department of Chemical Engineering is dedicated to excellence in teaching.  It is the faculty's goal to provide the 
students with a strong, well-rounded background for immediate entry into the industrial workforce or for graduate study.  This 
background includes the theoretical aspects of chemical engineering as well as practical work experiences.  Thus, most of the 
equipment that is installed in the Chemical Engineering laboratory is on the scale of pilot plant equipment.  Because much of the 
equipment is made of glass, students are able to see at a glance what processes occur and where the streams are flowing.  The 
department has a two-story distillation column, a gas absorber, two types of evaporators, a two-stage chemical reactor, a catalytic 
reactor, liquid extraction equipment, membrane based gas separation, an Atomic Force Microscope (AFM) system, a multiple 
column micro gas chromatograph, process control lab, and supporting analytical equipment such as gas chromatographs.  All of this 
equipment is used by undergraduate students.  Proof that the departmental goals are being achieved is in the job-placement 
statistics for chemical engineers from UI.  Most receive job offers before graduation and many graduates now hold high-level 
technical and management positions in industry, government, and academia. 
 
The department has available a number of fellowships and assistantships for students.  Support includes fellowships from industry 
and alumni; UI graduate assistantships; and research assistantships. Entering graduate students must normally hold a B.S. in 
chemical engineering.   
 
Students entering the graduate program in the Department of Chemical Engineering can work towards an M.S. or Ph.D. degree.  
The graduate program also includes provisions for study leading to an M.S. in chemical engineering for students who have a B.S. 
degree in a related field.  Students will be required to register as undergraduates for as many semesters as it takes to meet 
prerequisites to the courses required in the M.S.(Ch.E.) degree program. 
 
Graduate studies in this department are highly diversified in order to accommodate the needs of most students who have a good 
basic background in the physical sciences, mathematics, and engineering.  Areas of expertise include chemical reaction 
engineering; simulation, optimization and process design especially for the pulp and paper and food applications; hazardous waste 
characterization and bioremediation; membrane, nano-science, fluid mechanics, biochemical engineering; and mass transfer 
research.  The graduate program in chemical engineering requires a total GRE score of at least (Analytical >500 and Quantitative 
>725), as well as a TOEFL score of at least 550 (paper based) or 225 (computer based). 
 
 
Courses 
 
See Part 6 for courses in Chemical Engineering (ChE). 
 
 
Undergraduate Curricular Requirements 
 
CHEMICAL ENGINEERING (B.S.Ch.E.) 
 
Required course work includes the university requirements (see regulation J-3) and: 
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ChE 110  Introduction to Chemical Engineering (1 cr) 
ChE 123  Computations in Chemical Engineering (2 cr) 
ChE 223  Material and Energy Balances (3 cr) 
ChE 326  Chemical Engineering Thermodynamics (3 cr) 
ChE 330  Separation Processes I (3 cr) 
ChE 340-341  Transport and Rate Processes I-II (8 cr) 
ChE 423  Reactor Kinetics and Design (3 cr) 
ChE 433, 434  Chemical Engineering Lab I, II (2 cr) 
ChE 444  Process Analysis and Control (3 cr) 
ChE 445  Digital Process Control (3 cr) 
ChE 453-454  Chemical Process Analysis and Design (6 cr) 
ChE 491  Seminar (1 cr) 
Chem 111-112  Principles of Chemistry I-II (9 cr) 
Chem 277, 278  Organic Chemistry I and Lab (4 cr) 
Chem 305, 307  Physical Chemistry and Lab (4 cr) 
Chem 372, 374  Organic Chemistry II and Lab (4 cr) 
Engl 102  College Writing and Rhetoric (3 cr) 
Engr 210  Engineering Statics (3 cr) 
Engr 240  Introduction to Electrical Circuits (3 cr) 
Engr 320  Engineering Thermodynamics and Heat Transfer (3 cr) 
Engr 335  Engineering Fluid Mechanics (3 cr) 
Math 170  Analytic Geometry and Calculus (4 cr) 
Math 175  Analytic Geometry and Calculus II (4 cr) 
Math 275  Analytic Geometry and Calculus III (3 cr) 
Math 310  Ordinary Differential Equations (3 cr) 
Phys 211-212  Engineering Physics I-II (6 cr) 
Chemical engineering electives (3 cr) 
Chemical/bioscience electives (4 cr) 
Computer science elective in a programming language (2 cr) 
Economics elective (3 cr) 
Humanities and social sciences electives (12 cr) 
Communication electives (2 cr) 
Mathematics electives (3 cr) 
Technical electives (6 cr) 
 
The minimum number of credits for the degree is 128, not counting Engl 101, Math 143, and other courses that might be required to 
remove deficiencies. 
 
Students majoring in chemical engineering must earn a grade of C or better in each of the following courses before registration is 
permitted in upper-division chemical engineering courses:  Chem 111 and 112; ChE 223;  Engr 210, 320, and 335; and Math 275 
and 310. 
 
Students transferring ChE 223 or its equivalent from a university without an ABET accredited chemical engineering program must 
pass a test on the subject matter of this course before acceptance of the course for certification. 
 
A passing grade (D or higher) is required in each of the following courses before registration is permitted in upper-division chemical 
engineering courses:  ChE 123, computer science elective, Math 170 and 175, and Phys 211 and 212. 
 
Any student majoring in chemical engineering may accumulate no more than four grades of D or F in UI mathematics, science, or 
engineering courses that are used to satisfy junior certification requirements.  Included in this number are multiple repeats in a 
single class or single repeats in multiple classes.  A warning will be issued in writing to students who have accumulated two grades 
of D or F in UI mathematics, science, or engineering courses used to satisfy curricular requirements. 
 
An average GPA of at least 2.0 is required for all chemical engineering courses used to satisfy the curricular requirements. 
 
 
Graduate Degree Programs 
 
Candidates must fulfill the requirements of the College of Graduate Studies and of the Department of Chemical Engineering.  See 
the College of Graduate Studies section of Part 4 for the general requirements applicable to each degree. 
 
Master of Science.  General M.S. requirements apply. 
 
Master of Engineering.  General M.Engr. requirements apply. 
 
Doctor of Philosophy.  While most students entering the graduate program possessing only the bachelor's degree will first earn the 
M.S., it is possible to bypass the M.S. and work directly toward the Ph.D.  Students electing this option will be expected to critically 
analyze a current research area as part of their degree requirements.  This will constitute their Ph.D. qualifying examination.  For 
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others, the oral M.S. thesis examination serves as the Ph.D. qualifying examination.  A written research proposal modeled after 
those submitted to such agencies as the National Science Foundation is required as part of the requirements for the Ph.D. 
 
 

Department of Chemistry 
 
Peter R. Griffiths, Dept. Chair (116 Malcolm M. Renfrew Hall 83844-2343; phone 208/885-6552; chemoff@uidaho.edu).   
Faculty:  Thomas E. Bitterwolf, Eric B. Brauns, I. Francis Cheng, Gustavo E. Davico, W. Daniel Edwards, T. Rick Fletcher, 
Peter R. Griffiths, Sharon J. Hutchison, Nicholas R. Natale, Pamela J. Shapiro, Jean'ne M. Shreeve, Ray von Wandruszka, 
Chien M. Wai, Richard V. Williams. 
 
 
Chemistry is the central science; the foundation on which a variety of applied and nonapplied disciplines build.  Chemistry deals with 
the composition, structure, and properties of substances and the changes they undergo.  It is the study of the materials of which the 
entire universe is composed.  Chemistry graduates will find an impressive array of options and exciting opportunities in fields such 
as basic research, environmental protection, instrumentation, the search for and synthesis of new therapeutic drugs, new product 
and process development, technical marketing, market research, forensic chemistry, teaching at all levels, and information science.  
Moreover, an education in chemistry is valuable in health sciences such as medicine, pharmacology, clinical chemistry, and 
industrial hygiene.  It can be useful as well in nontechnical areas such as advertising, journalism, patent law, banking, and 
investment counseling.  The options are bounded only by the limits of one's imagination. 
 
There are three distinct undergraduate curricula designed to meet a wide range of professional needs.  The professional option is 
the curriculum of choice for students who are interested in practicing chemistry as a career, including graduate study for an 
advanced degree in chemistry or a related field.  The degree is certifiable to the American Chemical Society.  The general chemistry 
option provides a suitable foundation for those students needing a strong background in chemistry, but not necessarily aspiring to 
become professional chemists, such as those in Education or Chemical Engineering.  The pre-medical option has been designed to 
serve the needs of those students interested in careers in medicine, pharmacy, dentistry, or other health related fields. 
 
Students majoring in chemistry at UI have the very good fortune to interact with an award-winning, distinguished teaching faculty.  
They have a unique opportunity to participate in undergraduate research in a nurturing environment where they work side by side 
with graduate students, postdoctoral fellows, and faculty members.  Very often the research carried out by undergraduates results in 
publications in leading chemical journals.  As a result of the strong research programs in the department, undergraduates have the 
opportunity in their courses to have hands-on experience with, or to acquire data from, modern sophisticated instrumentation such 
as FT nuclear magnetic resonance spectrometers, gas chromatographs interfaced with mass spectrometers, and laser Raman, 
infrared and ultraviolet spectrometers, in addition to the more classical techniques.  Considerable use of computers is made in 
laboratory courses and as an aid to instruction.  Because our students receive a first-class education, they are in demand by 
prospective employers and graduate schools. 
 
M.S. and Ph.D. degrees are offered in chemistry with concentrations in analytical, inorganic, organic, and physical chemistry.  The 
M.A.T. degree is also offered. 
 
Entering graduate students (master's and doctoral candidates) are expected to demonstrate proficiency in chemistry by taking a 
series of four examinations in the areas of analytical (qualitative, quantitative, and instrumental), inorganic, organic (including 
qualitative organic analysis), and physical chemistry.  These must be taken at the first offering after the student's arrival.  These 
examinations are offered immediately before registration week of the fall and spring semesters.  Questions are at an advanced 
undergraduate level. 
 
Students who score at greater than the 50th percentile (established nationally) on a qualifying examination may begin with a 500-
level course in that area in their first semester and are given credit for the relevant 400-level course (Chem 455, 466, 476, and/or 
496).  Students who score below the 50th percentile on an examination will begin course work in the respective area:  analytical, 
Chem 454 (the lab in this course may be bypassed by petition if the student can present evidence of adequate exposure; previous 
course at B level); physical, Chem 495; inorganic, Chem 463; organic, Chem 473. 
 
All candidates for the M.S. or Ph.D. degree in chemistry are required to have teaching experience, here or elsewhere, as part of 
their training and will complete Chem 506 (Introduction to Teaching and Research Skills) at their first opportunity on entering the 
program. 
 
 
Courses 
 
See Part 6 for courses in Chemistry (Chem). 
 
 
Undergraduate Curricular Requirements 
 
CHEMISTRY (B.S.) 
 
Required course work includes the university requirements (see regulation J-3) and completion of one of the following options. 

mailto:chemoff@uidaho.edu
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A.  General Option 
 
This degree provides the basic elements needed for a career in chemistry.  It is especially suited for students who wish to enter 
other professions that require a background in science, including high school teaching, patent law, and technology management. 

 
Chem 111, 112  Principles of Chemistry I, II (9 cr) 
Chem 253  Quantitative Analysis (5 cr) 
Chem 277, 372  Organic Chemistry I, II (6 cr) 
Chem 278, 376  Organic Chemistry Lab I, II (3 cr) 
Chem 305, 306  Physical Chemistry I, II (6 cr) 
Chem 307, 308  Physical Chemistry Lab I, II (2 cr) 
Chem 409  Proseminar (1 cr) 
CS 101  Introduction to Computer Science or higher CS course (3 cr) 
Math 170  Analytic Geometry and Calculus (4 cr) 
Math 175  Analytic Geometry and Calculus II (4 cr) 
Math 275  Analytic Geometry and Calculus III (3 cr) 
Phys 211  Engineering Physics I (4 cr) 
Phys 212 Engineering Physics II or Phys 213  Engineering Physics III (4 cr) 
Electives to total 128 credits for the degree 
 
B.  Professional Option 
 
Note:  Students who complete this option will be certifiable to the American Chemical Society. 
 
This curriculum provides a suitable background for students wishing to enter the profession of chemistry or to pursue graduate study 
for an advanced degree in chemistry or a related field. 
 
Chem 111, 112  Principles of Chemistry I, II (9 cr) 
Chem 253  Quantitative Analysis (5 cr) 
Chem 277, 372  Organic Chemistry I, II (6 cr) 
Chem 278, 376  Organic Chemistry Lab I, II (3 cr) 
Chem 305, 306  Physical Chemistry I, II (6 cr) 
Chem 307, 308  Physical Chemistry Lab I, II (2 cr) 
Chem 409  Proseminar (1 cr) 
Chem 454  Instrumental Analysis (4 cr)  
Chem 463-464, 465  Inorganic Chemistry and Lab (7 cr)  
Chem 491  Research (1 cr) 
CS 101  Introduction to Computer Science or higher CS course (3 cr) 
Math 170  Analytic Geometry and Calculus (4 cr) 
Math 175  Analytic Geometry and Calculus II (4 cr) 
Math 275  Analytic Geometry and Calculus III (3 cr) 
MMBB 380 Intro Biochemistry (4 cr)  
Phys 211  Engineering Physics I (4 cr) 
Phys 212 Engineering Physics II or Phys 213  Engineering Physics III (4 cr) 
Foreign language courses (8 cr)  
Two additional chemistry courses having Chem 306 as a prerequisite, or two advanced chemistry courses approved by the 

Chemistry Department in accordance with American Chemical Society stipulations.  
Electives to total 128 credits for the degree 
 
C.  Pre-Medical Option 
 
This curriculum provides a suitable foundation in chemistry for students who intend to enter careers in medicine, dentistry, 
pharmacy, etc. 
 
Chem 111, 112  Principles of Chemistry I, II (9 cr) 
Chem 253  Quantitative Analysis (5 cr) 
Chem 277, 372  Organic Chemistry I, II (6 cr) 
Chem 278  Organic Chemistry Lab I(1 cr) 
Chem 374  Organic Chemistry II: Lab or Chem 376 Organic Chemistry II: Lab for Chemistry Majors (1-2 cr) 
Chem 305, 306  Physical Chemistry I, II (6 cr) 
Chem 307, 308  Physical Chemistry Lab I, II (2 cr) 
Chem 409  Proseminar (1 cr) 
Chem 472  Rational Design of Pharmaceuticals (3 cr) 
Biol 115  Cells and the Evolution of Life  (4 cr) 
CS 101  Introduction to Computer Science or higher CS course (3 cr) 
Math 170  Analytic Geometry and Calculus (4 cr) 
Math 175  Analytic Geometry and Calculus II (4 cr) 
Math 275  Analytic Geometry and Calculus III (3 cr) 
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MMBB 380  Introductory Biochemistry (4 cr) 
MMBB 382  Introductory Biochemistry Lab (2 cr) 
Phys 211, 212  Engineering Physics I, II (8 cr) 
In addition, two courses must be selected from the following list: 

Chem 454  Instrumental Analysis (4 cr) 
Chem 473  Intermediate Organic Chemistry (3 cr) 
MMBB 476  Biophysical Chemistry  (3 cr) 

Electives to total 128 credits for the degree 
 
 
Academic Minor Requirements 
 
CHEMISTRY MINOR 
 
This program is designed to give a non-chemistry major a sufficient background in general chemistry and laboratory techniques to 
improve his or her employment prospects as a laboratory technician and to improve the technical background of the student 
interested in science education or communication. 
 
Chem 111  Principles of Chemistry I (4 cr) 
Chem 112  Principles of Chemistry II (5 cr) 
Chem 253  Quantitative Analysis (5 cr) 
Chem 277, 278  Organic Chemistry I and Lab (4 cr) 
Chem 302, 303  Principles of Physical Chemistry and Lab (4 cr) 
Chem 372  Organic Chemistry II (3 cr) 
 
 
Graduate Degree Programs 
 
Candidates must fulfill the requirements of the College of Graduate Studies and of the Department of Chemistry.  See the College of 
Graduate Studies section of Part 4 for the general requirements applicable to each degree. 
 
Master of Science.  (A) Thesis option:  General M.S. requirements apply.  At least one credit must be earned in Chem 501.  (B) 
Non-thesis option:  A minimum of 30 credits in course work is required and must be divided among the following:  (1) 20 credits in 
chemistry courses numbered 500 or above (including one credit in Chem 501); (2) 10 credits in chemistry courses numbered 400 or 
above, or related courses numbered 300 or above.  A written and/or oral examination that covers graduate course work must be 
taken during the final semester in residence. 
 
Master of Arts in Teaching.  General M.A.T. requirements apply.  If not already completed as an undergraduate, the following 
courses are required:  Chem 302 and 303 or, recommended, Chem 305 and 307 (which have higher prerequisite requirements); 
also, Chem 372, and 435 or 454; some research experience in Chem 491 is also desirable.  The four credits in electives are to be 
taken in 300-, 400-, or 500-level courses in biology, physics, or mathematics. 
 
Doctor of Philosophy – Major in Chemistry.  The student will enroll for at least 33 credit hours in courses.  All students will take 
Chem 509 (Advanced Physical Chemistry) and obtain two credits in Chem 501 (Seminar).  In addition, sufficient credit hours of 
research will be completed to meet a total minimum registration requirement of 78 credits. 
 
The student is encouraged to take courses in related fields, e.g., mathematics, physics, chemical engineering, geochemistry, 
computer science, electronics, or biochemistry.  This work can be designated as the minor or supporting field on the study program. 
 
All Ph.D. candidates are required to participate in seminar (Chem 501) while in residence, even though not formally registered for 
credit in this course.  Registration may be for zero credit. 
 
Cumulative examinations are general examinations in the student's field of specialization to judge the breadth of knowledge gained 
by the student from courses, lectures, and the literature, as well as the ability to use this knowledge in the solution of a variety of 
problems.  Once started, a student must continue to take these examinations each time they are offered whenever the student is in 
residence and is eligible.  If a given examination is not taken, a failing grade is received.  Examinations are approximately three 
hours in length and are given four times each semester and, in exceptional cases, during the summer session.  Normally, students 
will take examinations only in the chosen area of concentration, but they may elect to take them in other areas of chemistry.  The 
student must obtain an average grade of 50% in eight examinations to continue in the Ph.D. program. 
 
Shortly after completing the final cumulative examination, Ph.D. students are required to submit a written proposal on their doctoral 
research project and defend it at an oral examination by their graduate committee (Chem 590).  The proposal will be limited to a 
maximum of 5,000 words, excluding the bibliography, and will consist of a statement of the proposed doctoral research problem, an 
in-depth discussion of the relevant literature, a listing of the major research objectives, a summary of the proposed experimental 
work plan, and an appropriate bibliography. 
 
Doctor of Philosophy – Major in Biochemistry.  A Ph.D. with major in biochemistry is offered by the Department of Microbiology, 
Molecular Biology and Biochemistry.  See that departmental section for information on the degree. 
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