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STUDENTS STUDYING CHEMICAL engineering at
the University of Missouri-Rolla (UMR)
benefit greatly from being on one of the foremost
engineering campuses in the country. The School
of Engineering is one of the largest and the School
of Mines and Metallurgy is among the few com-
plete schools of its type. Strong science depart-
ments with large enrollments give a solid founda-
tion for the engineers’ undergraduate studies.
The University of Missouri-Rolla was first es-
tablished in 1871 as the Missouri School of Mines
and Metallurgy and operated under that name
until 1964, when the University of Missouri
system was formed. Old timers still frequently
refer to the “Rolla School of Mines.” This uni-
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versity campus is affectionately referred to as
simply “Rolla,” since no one knows of any other
place of that name.

UMR is known and respected for its strong
undergraduate engineering curricula. Even though
its departments are among the largest in the
country, the campus is recognized for the very
close contact between professors and undergradu-
ate students. This attention to the undergraduates
and their programs leads to a very enthusiastic
reception of the students by industry upon gradua-
tion. The undergraduate curricula have retained
a high degree of applied engineering content, even
while incorporating new developments in engi-
neering technology. The chemical engineering
curriculum still includes 27 hours of chemistry,
but it also includes a very current lecture and
laboratory course on industrial instrumentation
and control. Seniors can choose from a wide
variety of elective courses, including nine hours

CHEMICAL ENGINEERING EDUCATION




of polymer technology and a new polymer science
laboratory course.

The Chemical Engineering Department was
started as the Department of Chemical Engineer-
ing and Chemistry in the early 1920’s. An early
leader in its development was department chair-
man, Professor Walter T. Schrenk. In 1957
Dudley Thompson became chairman of the com-
bined department. In 1964, it was divided into
the Department of Chemical Engineering and the
Department of Chemistry when the University of
Missouri multi-campus system was established.
Both are still housed in one facility, work closely
together, and offer undergraduate and graduate
programs through the Ph.D. Professor Mailand R.
Strunk became chairman of chemical engineering
in 1964 when Professor Thompson was promoted
to Dean of Faculties. Professor Strunk led the
department through its greatest period of growth,
in both undergraduate and graduate programs,
until he retired in 1979. Professor James W.
Johnson is now chairman.

The University of Missouri-Rolla is composed
of the School of Engineering, the School of Mines
and Metallurgy, and the College of Arts and
Science. Graduate work in each school is co-
ordinated by the Graduate School. The Depart-
ment of Chemical Engineering is part of the School
of Engineering. Total enrollment in UMR is ap-
proximately 5,500 students, and in the Department
of Chemical Engineering it is about 450 students.
Around 100 B.S. degrees in chemical engineering
are granted each year. About 90 per cent of UMR
students are engineering or science majors.

Most of the buildings on campus were con-
structed after 1964 and the new Chemistry-Chemi-
cal Engineering Building was built in 1973. The
teaching laboratories, research laboratories, and
classrooms are of modern design. Other recently
constructed buildings of interest to students in
chemical engineering are the Engineering Re-
search Laboratory, the Graduate Center for
Materials Research (which houses many special
purpose instruments), the Mathematics and Com-
puter Science Building (which houses the com-
puter center), the Library, and the University
Center. The library contains over a quarter million
science and engineering volumes. The computer
center is linked to the new Amdahl 470/V7 com-
puter housed in Columbia, Missouri, through its
own IBM 4331. The computer center also contains
a wide array of mini- and micro-computers for
student use, and is linked to a network of mini-
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computers housed in various departments (one of
which is in chemical engineering). One center,
Cloud Physics Research, is housed in an older
building, but contains extensive facilities for
studies of cloud simulation, aerosol generation and
characterization, and cloud and aerosol flow and
mixing.

The laboratories and centers aid the depart-
ment of chemical engineering in maintaining the
range of activities necessary for a good graduate
research program. Some projects are done jointly
by students and faculty in chemical engineering
and in the centers in addition to those done com-
pletely in chemical engineering, and in many cases
the centers provide service to chemical engineer-
ing. Research is also served by a central machine
shop, a graphics and art center, and an electronics
repair shop.

Besides these campus-wide facilities, the de-
partment has a large shop staffed with two
technicians, a computer laboratory with both

In common with the rest

of the programs in engineering,

the Chemical Engineering Department
maintains an undergraduate program that
emphasizes practical engineering . . . The
emphasis continues . . . throughout

the curriculum.
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analog and digital computers, electronics repair
facilities, key punch room, six computer terminals
linked to the University’s large computer, and
heavily used copying and transparency facilities.

The department has a strong and diverse
graduate program. The master of science degree
has been offered for many years. The first doctor
of philosophy was granted in 1961. Since that
time about 300 M.S. and 60 Ph.D. degrees have
been granted. Graduate enrollment in chemical
engineering is about 40 students. Three post-
doctoral students and one research assistant pro-
fessor are currently working in the department.
About 2 to 5 Ph.D. degrees are granted each year.

ROLLA AND THE OZARKS

HE UNIVERSITY OF Missouri-Rolla is located in
one of the most scenic areas of Missouri on
Interstate 44 mid-way between St. Louis and
Springfield. Outdoor recreational activities, such
as camping, fishing, floating and hiking, are all
readily available. Rolla is in the Mark Twain

National Forest and is within an hour’s drive of
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two of Missouri’s famous rainbow trout hatch-
eries. The Lake of the Ozarks is a one-hour drive
and the Table Rock-Bull Shoals Lake complex is
within four hours. The famous Current River area
is one hour away.

Rolla parks and the University also provide
varied recreational facilities. The town contains
sixteen public tennis courts and several parks
totaling 220 acres. The UMR golf course is easily
available. The UMR Multipurpose Building is a
general purpose gymnasium with an indoor
swimming pool, handball/racketball courts, weight
room, basketball courts, and volleyball courts. The
sports complex includes over 100 acres of playing
fields, providing for an extremely well developed
intramural sports program which is a very im-
portant diversion for students contending with
tough engineering programs.

THE UNDERGRADUATE PROGRAM

I N COMMON WITH THE REST of the programs in
engineering, the Chemical Engineering Depart-
ment maintains an undergraduate program that
emphasizes practical engineering. That emphasis
starts with the freshman chemical engineering
laboratory, which includes several experiments

The Computer Laboratory

illustrating typical chemical engineering tech-
nology, such as heat transfer, fluid metering,
pumping and power requirement, sieve-plate dis-
tillation, manometry, and fluid mechanics. The
experiments require quantitative treatment and
are not just demonstrations. The laboratory gives
the freshmen early experience in real aspects of
chemical engineering, adding meaning to required
studies of chemistry and physics.

" The emphasis on practical engineering
continues throughout the curriculum. The students
are required to take a three-hour course in stoi-

64

chiometry, 6 hours of thermodynamics, 11 hours
of transport (fluid dynamics, heat, transfer
staged operations, and mass transfer), a three-
hour course in control and instrumentation, a
three-hour course in reactor design, six hours in
design and economic project analysis, and 3 hours
of junior level chemical engineering laboratory.
A one-hour professional orientation course is also
required. The program has a heavy component of
laboratory experience including the two-hour
freshman course, three hours of junior laboratory,
two hours of laboratory within the instrumenta-
tion and control course, two hours of physics
laboratories, and a total of 10 hours of chemistry
laboratories. Older curricula included even more
laboratory hours, but a reduction in laboratory
hours occured when the total hours required for
the B.S. degree was reduced several years ago.
Great effort was made to retain as much labora-
tory experience as possible. Such experience is
equally valuable both for those entering industry
at the B.S. level and for those pursuing graduate
study.

An important aspect of the undergraduate ex-
perience at UMR is participation in the student
chapter of AIChE. All students are strongly en-
couraged to participate, and most find it a reward-
ing professional and social experience. The UMR
chapter has won an Outstanding Chapter Award
for the last eight years and is one of the most
active in the country. The chapter meets twice
each month when the university is in session and
has an industrial speaker at all meetings except
when officer elections are held. These programs
provide valuable orientation in the chemical in-
dustry, particularly since most speakers stress the
types of work involved in their companies. The fall
and spring outings sponsored by the chapter and
the fall mixer, which includes the chemistry de-
partment, provides social contact between students
and their professors.

THE GRADUATE PROGRAM

ROLLA’S IS A GROWING graduate program in

chemical engineering. It is growing in terms
of stature in the academic community and in
terms of funded research. The program has been
attracting a higher proportion of students from
other universities, and the research done by the
students and their professors is gradually enjoy-
ing more attention.

Since the first Ph.D. degree was granted in
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The program has a heavy component of laboratory experience

including the two-hour freshman course, three hours of junior laboratory, two

of laboratory within the instrumentation and control course, two hours of physics
laboratories, and a total of 10 hours of chemistry laboratories.

1961, the department has averaged three Ph.D.
degrees and sixteen M.S. degrees each year. From
practically no outside support for research projects
in the sixties, the funding for support from in-
dustrial and federal sources has grown steadily
during the seventies to a total of about $590,000
in outside support last year. The sources of support
include DOE (2 projects), USDA, NSF (3 proj-
ects), NASA, OWRT, USDI, NIH, and several in-
dustrial sources. As well as the industrial sources
for specific research projects, several industrial
fellowships are also available each year.

From the students’ standpoint there are two
important aspects of a graduate program; the
course offering and active research projects. New
courses are continually introduced to support new
research areas and to update the curriculum.
Chemical engineering graduate students are re-
quired to take Advanced Transport and Ad-
vanced Thermodynamics, and are encouraged to
take Applied Mathematics. M.S. candidates are re-
quired to take two courses outside chemical engi-
neering. These are usually graduate or senior level
courses in chemistry, mathematics, or computer
science, but may be in any engineering or science
area that supports the individual’s program. Ph.D.
candidates normally take 45-60 hours of course
work, with as much as one-half from outside
chemical engineering. Each course program is
tailored by the student and his committee to fit
the objectives of the student’s educational and re-
search program.

The department also offers a special program
leading to the M.S. or Ph.D. degree for persons
with a B.S. in chemistry. The detailed require-
ments generally provide enough remedial study in
chemical engineering to give the student the engi-
neering competence of a B.S. in chemical engineer-
ing, while providing advanced study.

THE FACULTY

N ACADEMIC PROGRAM AND its quality are es-
sentially determined by the faculty. The chemi-
cal engineering faculty at Rolla is dedicated to
the growth in the effectiveness of their research
program and to the maintenance of an already out-
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standing undergraduate program. The balancing
of those two objectives is sometimes difficult. The
administration and guidance of that balancing
effort are given by our new department chairman
(as of September 1979), James W. Johnson. His
chairmanship is particularly fitting since he was
granted the first Ph.D. degree given by the depart-
ment.

In recent years, several of those who helped
develop the graduate program to its present level
have left Rolla to assume administrative positions.
Those include Robert W. Wellek, presently at DOE
in Washington, D.C., Jacques L. Zakin, chemical
engineering department chairman at Ohio State
University, Efton L. Park; department chairman
at the University of Mississippi, James L. Gaddy,
department chairman at the University of
Arkansas, and Russell A. Primrose, dean of engi-
neering at the University of Dayton. As good
teachers and researchers move to other responsi-
bilities they have been replaced by those just as
dedicated. The present faculty and their research
interests are listed in Table 1.

RESEARCH FACILITIES

An important aspect of graduate work in a
chemical engineering department is the equipment
available for research. The major equipment avail-
able in our department is in the areas of computa-

Reaction Kinetics and Equilibrium Laboratory
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TABLE 1
Faculty and Research Areas

DAVID AZBEL, Professor
Nuclear reactor safety, gasification and liquifaction of
coal, hydrodynamics of two-phase systems, reactor
engineering, mass transfer.

NEIL L. BOOK, Assistant Professor
Solution of large systems of design and simulation
equations, applied mathematics, application of statisti-
cal analysis.

ORRIN K. CROSSER, Professor
Transport phenomena, applied mathematics, geometric
programming.

MARSHALL E. FINDLEY, Professor
Optimization, biochemical engineering, energy from
biomass.

JAMES W. JOHNSON, Chairman
Electrochemical oxidation, electro-organic chemistry,
corrosion.

A. I. (TOM) LIAPIS, Associate Professor
Transport phenomena, process modeling, applied
mathematics.

DAVID B. MANLEY, Associate Professor
Vapor-liquid equilibrium, thermodynamic and
transport properties.

ROBERT A. MOLLENKAMP, Associate Professor
Digital control, industrial control applications, process
modeling.

PARTHASAKHA NEOGI, Assistant Professor
Coatings under electrostatic forces, motion of fluids
in capillaries, oil reservoir processes.

GARY K. PATTERSON, Professor
Mixing, reaction engineering, turbulent fluid mechanics,
dynamic process modeling, polymer rheology.

BRUCE E. POLING, Associate Professor
Chemical kinetics, reaction engineering, vapor and
liquid properties, chemical energy storage.

X. B. REED, JR., Professor
Dispersed phase fluid mechanics, extraction, reaction
engineering, turbulent fluid mechanics, cloud physics
and cloud dynamics.

OLIVER SITTON, Assistant Professor
Biotechnology and bioprocessing, growth kinetics for
immobilized-cell systems, oxygen transfer and bio-
reactor optimization.

RAYMOND C. WAGGONER, Professor
Extraction, distillation, process control, separation
process modeling.

HIROTSUGU K. YASUDA, Professor
Plasma polymerization, polymer film permeability,
polymer adhesion.

tion, analytical instruments, thermodynamic
properties instruments, electrochemical research
apparatus, fluid mechanics research instruments,
polymer science related instruments and devices,
extraction research equipment, and equipment re-
lated to biochemical engineering research. Some of
the major units are a 24K NOVA minicomputer
with A/D and D/A capability, two UV spectro-

66

meters, precise L-V equilibrium apparatus, four
laser-Doppler anemometers, flash holography
system, two gel permeation chromatographs,
and multistage extraction simulation apparatus.
Within the engineering and science schools all the
usual major materials properties instruments are
also available, such as electron microscopes, mass
spectrometer, x-ray diffractometers, ESR spectro-
meter, etc.

Even though UMR is a relatively recent addi-
tion to the country’s research institutions, an im-
pressive capability has already emerged. The
continued growth of research on the UMR campus
and in chemical engineering is sure to improve
that capability even more in the next decade.

LECTURE SERIES

This past year our weekly seminar meetings
were enhanced by the addition of a formal lecture
series financed by an industrial gift from the
BASF Wyandotte Corporation. In addition to
student seminars, seminars by our own faculty
and occasional visitors, six lecturers were selected
and invited to give seminars on areas of great
current interest. This will become a continuing
part of our program because of the great beneficial
effect on both faculty and graduate students.

FUTURE DIRECTIONS

Improvements in our undergraduate and
graduate programs will continue. Just as we re-
cently expanded our undergraduate fluid flow and
heat transfer course into two courses and are
adding a polymer laboratory course, other changes
to improve the curriculum will occur. The junior
chemical engineering laboratory courses will be
improved and invigorated by a complete renova-
tion of the unit operations laboratory next year. At
the same time about 2,000 sq. ft. of new graduate
research laboratory space will be created.

In the graduate studies area, we are now
seriously examining the organization of our gradu-
ate course offerings and attempting to make the
sequence of offerings more supportive of the
students’ objectives. We are, of course, constantly
working to increase the level of research and
graduate student funding to insure a healthy, self-
sufficient program. Part of this effort involves
direct efforts to cultivate more and closer relation-
ships with industrial concerns that make use of
fundamental research. O
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