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HE UNIVERSITY OF Texas at Austin, established

in 1883, is a major research and teaching institu-
tion. It is the largest member of the University of
Texas system, which consists of seven general aca-
demic institutions and six health science centers. It
has grown from one building, two departments, eight
faculty members, and 221 students on a forty-acre
tract, to a campus of more than three hundred acres
with more than 110 buildings. The enrollment is over
forty-seven thousand.

The Gulf Coast is a major center of petrochemical
activity and a large portion of the nation’s chemicals
and polymers are produced in this region. During the
past fifty years the University of Texas at Austin has
played a key role in training the chemical engineers
who provide technical leadership in operation, re-
search, and development of these industries.

A department of industrial chemistry was first es-
tablished at the University of Texas in 1917 as a divi-
sion of the Department of Chemistry. Chemical engi-
neering degrees were first awarded in 1919. The
chemical engineering program in its early years was
embodied by the Bureau of Industrial Chemistry and
was directed by Dr. E. P. Schoch, who served as its
only permanent faculty member for almost twenty
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years. In 1938 chemical engineering was established
as a full department in the College of Engineering.
Since then dramatic changes have occurred in chemi-
cal engineering education, in the department, and in
the profession. Throughout this period the University
of Texas has taken a leadership position, graduating
over 3000 BS, 700 MS, and 250 PhD’s. Over 250 of our
graduates have become president or vice-president of
their respective companies, and UT-Austin ranks in
the top ten chemical engineering departments in
terms of number of graduates cited in Who’s Who in
Engineering.

Our department has historically been strongly as-
sociated with the hydrocarbon processing industry.
Retired faculty Cunningham, Hougen and McKetta
made numerous contributions in this area. Beginning
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in the 1960’s, the department added faculty interested
in polymers, biomedical engineering, materials, pro-
cess control, and other diversified topics. Today the
faculty have research expertise that represents the
traditional as well as the emerging areas in chemical
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engineering. The research program is currenly PhD-
dominated, with more than 80% of its 120 graduate
students pursuing the PhD.

As the engineering profession changes and adapts
to the needs of the 1990’s, so too must engineering
education. We have continued to be a leader in cur-
riculum development. Early in 1984, the department
coordinated a zero-based study by a group of indus-
trial leaders on the requirements for undergraduate
chemical engineering education. The study resulted in
a report by the Septenary Committee*, “Chemical
Engineering Education for the Future,” that was dis-
seminated to chemical engineering educators and was
later published by Chemical Engineering Progress
[1]. This study proposed a framework for the future
growth and development of chemical engineering edu-
cation. Our department has adopted many of the pro-
posals.

FACILITIES

We are fortunate to have outstanding physical
facilities. In January, 1986, we moved into a new
building with over 90,000 net ft> for the Chemical En-
gineering Department. Our half of this building in-
cludes fifty state-of-the-art graduate research labora-
tories with the latest safety devices and utility sup-

*This title was chosen because our department was in its
seventh decade as a chemical engineering program.
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port, three large laboratories supporting our under-
graduate teaching activities, a polymer processing
laboratory, student study facilities, a large tutoring
area, modern classrooms, a terminal and personal
computer room for student use, a graduate student
shop, and a student reference room. We also have
research space available in the new Center for Energy
Studies building at the Balcones Research Center,
which was completed in 1985 and is located eight miles
from the main campus. The larger scale equipment
involving advanced separation science is located at the
Balcones site. Over $6 million of new equipment for
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the two facilities has been obtained from various
sources in the last two years.

Our unit, operation laboratory involves a computer
controlled distillation system based around a Hon-
eywell TDC 3000 computer control system. Other sys-
tems used for process control include a Fisher Con-
trols PROVOX unit and several IBM PC’s. A variety
of other up-to-date experiments, such as a reverse
osmosis membrane unit, provides the undergraduate
student with an appreciation of current practices in
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. . in 1984 the department coordinated a zero-based
study by a group of industrial leaders on the
requirements for undergraduate ChE education [which]
resulted in a report by the Septenary Committee,
“Chemical Engineering Education for the Future.”
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chemical engineering as carried out in modern indus-
trial environments.

The polymer processing laboratory is used in
supervised graduate and undergraduate teaching and
in graduate research. This laboratory includes extrud-
ers with coextrusion capabilities, reaction and injec-
tion molding equipment, two roll mills, a Brabender
system, and various supporting analytical equipment,
all of which provide an excellent cross section of equip-
ment currently used in polymer processing applica-
tions.

Support facilities on our campus are also quite im-
pressive. The library system houses more than 5.5
million volumes, ranking it among the top seven aca-
demic libraries in the U.S. The University of Texas
has always taken an aggressive position in making the
latest computational facilities available for teaching
and research. Such facilities include a Dual Cyber 170/
750, IBM 3081 and 4341, VAX 780’s, and a supercom-

puter (Cray X-MP/24). We also have over ninety
microcomputers in the ChE building used for educa-
tional and research purposes; a substantial portion of
these is connected to the main university computers
via a network.

FACULTY

The faculty at UT-Austin have fostered high stan-
dards for scholarly activities as well as for professional
leadership. Productivity is at an all-time high. Last
year our faculty wrote over 100 journal articles and
gave 80 oral presentations. Textbook and professional
book writing continue to be important traditions for
the department, with two major textbooks in press.
Three journals are now edited in the department, the
newest addition being I&EC Research, edited by D.
R. Paul. We have three members of NAE, and UT
faculty have held important offices and received
numerous awards from AIChE, ACS, ASEE, and
other professional organizations.

The faculty has a broad range of research interests
covering essentially all of the traditional as well as the
emerging areas in chemical engineering. These in-
terests are reflected in the research projects under-
taken by our graduate students and in the under-

TABLE 1
Faculty Research Interests

Joel W. Barlow (PhD, Wisconsin)
polymer properties, polymer thermodynamics, reaction injec-
tion molding

James R. Brock (PhD, Wisconsin)
aerosol physics and chemistry, air pollution science, multi-
phase systems

Thomas F. Edgar (PhD, Princeton)
mathematical modeling, process control, computer applica-
tions, coal combustion

John G. Ekerdt (PhD Cal-Berkeley)
catalysis, reaction mechanisms and kinetics, metallo-organic
chemical vapor deposition

James R. Fair (PhD, Texas)
process design and development, separation processes, distil-
lation

George Georgiou (PhD, Cornell)
protein engineering, fermentation, genetic engineering
technology

David M. Himmelblau (PhD, Washington)
optimization, process simulation, fault detection and diag-
nosis

Jeffrey A. Hubbell (PhD, Rice)
thrombosis, biomedical and biochemical engineering

Keith P. Johnston (PhD, Illinois)
molecular thermodynamics, applied statistical mechanics,
separation processes

William J. Koros (PhD, Texas)
membrane science, polymer thermodynamics

Douglas R. Lloyd (PhD, Waterloo)
membrane science, polymer properties
Donald R. Paul (PhD, Wisconsin)
transport in polymers, polymer blends, polymer properties,
polymer processing, membranes
Robert P. Popovich (PhD, Washington)
artificial internal organs, biomedical engineering
Howard F. Rase (PhD, Wisconsin)
catalysis, reaction Kinetics, enzyme catalysis, product de-
velopment
James B. Rawlings (PhD, Wisconsin)
process control, process simulation, computer applications
Gary T. Rochelle (PhD, Cal-Berkeley)
separation processes, stack gas desulfurization, aqueous
mass transfer, acid gas treatment
Robert S. Schechter (PhD, Minnesota)
colloid and surface science, enhanced oil recovery, adsorp-
tion, chromatography
Hugo Steinfink (PhD, Brooklyn Polytechnic)
crystal structure and properties, materials science, transition
metal oxides and chalcogenides
James E. Stice (PhD, Illinois Inst. Technology)
chemical engineering education, process control
Isaac Trachtenberg (PhD, Louisiana State)
microelectronics processing, electrochemistry, materials sci-
ence, renewable energy conversion
Eugene H. Wissler (PhD, Minnesota)
heat transfer, human performance under environmental
stress, mathematical simulation
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Front row, left to right; T. Edgar, J. McKetta. D. Lloyd, D. Himmelblau, W. Cunningham, H. Grove, D. Paul, K. .lohnsfon,w

H. Rase, J. Fair, H. Steinfink, J. Brock. Back row, left right; 1. Trachtenberg, J. Ekerdt, W. Koros, N. McDuffie, G.
Rochelle, J. Barlow, R. Popovich, H. Keskkula, E. Wissler, J. Rawlings.

graduate and graduate courses. There are presently
twenty-three faculty on our teaching staff. The re-
search interests of the faculty are summarized in
Table 1. During the past two years the department
has had a total of $7.6 million in research funding,
much of it from the private sector. The research effort
in emerging areas of chemical engineering has been
strengthened by the “high-tech” environment of
Austin, which has grown into a major city of over
400,000 residents. Faculty are interacting with com-
panies on the subjects of electronic materials (IBM,
Texas Instruments, Motorola, AMD, MCC), specialty
materials (3M, IBM), process control (Fisher Con-
trols), and a number of local biotechnology firms are
now starting to appear.

In addition to individual research efforts, a number
of collaborative efforts, both among chemical engi-
neering faculty and faculty in other departments, have
evolved in recent years to address new and compli-
cated areas. The synergism that results from collab-
oration leads to an intellectually stimulating environ-
ment for the graduate students. Examples of such
groups are:

Polymers and Advanced Materials » Professors Barlow, Koros,
Lloyd, Paul and Steinfink supervise approximately forty graduate
students, postdoctoral fellows, and other researchers who are as-
sociated with polymer research within the department. Cooperative
programs in the areas of blends and transport phenomena in poly-
mers (membranes and barriers) typify the activities of this group.
Materials research also includes studies of synthesis and property
evaluation of transition metal sulfides and oxysulfides.

Microelectronics Processing * This group includes Professors
Barlow, Brock, Edgar (our current chairman), Ekerdt and
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Trachtenberg (on assignment from Texas Instruments). Research
in this area was initiated within the past two years and already has
seventeen graduate students and postdoctoral fellows associated
with it. A variety of projects ranging from plasma and aerosol etch-
ing, metallo-organic chemical vapor deposition, control of etching
processes, and microelectronics chip encapsulation using reaction
injection molding are the focus of this group’s interest.

Separation Processes * In 1984 the Center for Energy Studies
and the Bureau of Engineering Research, with the support of the
chemical engineering and chemistry departments established the
Separations Research Program (SRP) to develop advanced ap-
proaches for current and evolving separation processes [2]. This
cooperative industry-university program does fundamental re-
search of interest to chemical, biotechnological, petroleum refining,
gas processing, pharmaceutical, and food companies. The SRP in-
volves six chemical engineering faculty: Professors Fair, Johnston,
Koros, Lloyd, Paul and Rochelle. The program has achieved im-
mense success with a total of thirty-seven industrial sponsors. Spe-
cific areas of technology now being studied by the program include
distillation, adsorptive/chromatographic separations, liquid-liquid
extraction, supercritical extraction, membrane separations, elec-
tric-based separations, and separations with chemical reactions.

Control and Optimization * Professors Edgar, Himmelblau and
Rawlings work with over twenty graduate students and postdoc-
toral associates in this area. The group’s interests include develop-
ment of dynamic models for a variety of physical systems, al-
gorithms for control of nonlinear multivariable systems, adap-
tive control strategies, expert systems, distributed parameter
processes, multiple objective optimization, and fault diagnosis and
detection in chemical plants.

Biochemical and Biomedical Engineering * Bioengineering re-
search is presently being carried out by Professors Georgiou, Hub-
bell, Popovich, Rase and Wissler and represents our newest area
of emphasis. Current projects include design and scale-up of enzyme
production, detoxification of insecticide residues, synthesis of re-
combinant proteins, investigation of the interaction of blood cells
with various natural and artificial materials, mammalian tissue cul-

61




ture processing, mass transfer in artificial kidneys and hemodialyz-
ers, the development of continuous dialysis techniques, and
mathematical simulation of biothermal systems.

In addition, we have ongoing research in surface
science (Professor Schechter) and educational
methods (Professor Stice).

THE UNDERGRADUATE PROGRAM

Our undergraduate program, like most, has
changed considerably over the past fifty years in both
content and total hours. Throughout this evolutionary
process we have remained firmly committed to ensur-
ing that our students are well-grounded in science and
engineering fundamentals. The rapid explosion of in-
formation and the introduction of new technology
areas into chemical engineering in recent years have

We have recognized that we cannot teach . . . everything.
Science and engineering fundamentals remain unchanged;
it is their application and the technologies that
change. We have attempted to integrate computing
and design throughout the curriculum.

strained curriculum content. We have recognized that
we cannot teach, or expect our students to learn, ev-
erything. Science and engineering fundamentals re-
main unchanged; it is their application and the
technologies to which they are applied that change.
We have attempted to integrate computing and design
throughout the curriculum, introducing students to
flowsheeting programs as early as the junior year. A
ChE computer applications course is taught in the sec-
ond semester of the sophomore year to initiate the
computational experience. The students are intro-
duced to both mainframe and microcomputer usage.

Because “change” is going to be the watchword of
chemical engineering, we require a core set of courses
in science, mathematics and engineering that teaches
the fundamentals essential for all chemical engineer-
ing undergraduates. Students, through a block of “op-
tion area” courses, are then free to choose the best
way to develop their talents or to specialize in an area
they feel will offer the most career opportunities. This
arrangement affords students considerable flexibility
to adapt to new trends.

Each student must complete fifteen semester
hours of option courses. The option courses include
courses in chemical engineering as well as other de-
partments. The eight option areas are: process analy-
sis and control, polymer engineering, electronic ma-
terials engineering, environmental engineering, pro-
cess engineering, product engineering, biomedical en-
gineering and premedical/predental program, and
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biotechnology. In support of the option program we
teach an unusually large number of undergraduate
electives in chemical engineering, including process
simulation, optimization, process analysis, polymer
processing, polymer engineering, process economics,
microelectronics processing, biochemical and biomedi-
cal engineering, industrial chemistry, and environ-
mental protection.

Our entering freshmen are academically better
prepared than their predecessors; the top 30% (about
forty to fifty students) have SAT scores averaging
over 1350. In connection with UT-Austin’s effort to
attract National Merit Scholars (now second only to
Harvard) the department initiated an Honors Pro-
gram for talented students. We currently offer one
honors section of about fifteen to twenty students for
six core chemical engineering courses, which meshes
with the already established Freshman Engineering
Honors Program. The Honors Program has proven
instrumental in challenging our best students and in
retaining them in chemical engineering. It also serves
as an effective way to channel these students into
graduate programs. Because we offer required
courses each semester, the average class size across
the department is about twenty-five—quite a depar-
ture from the expected number at most large state-
sponsored schools. Teaching effectiveness is an impor-
tant concern in the department, and the fact that our
department has won more than its proportional frac-
tion of the College of Engineering teaching awards is
testimony to that fact.

Graduates from the University of Texas program
have traditionally been actively sought by petroleum
and chemical companies. Recently, however, micro-
electronics companies have joined in the competition
for our graduates. Roughly 25% of our graduates were
hired in this fast-growing new area over the past few
years. In the same period, nearly 20% of our
graduates decided to pursue advanced degrees in
either chemical engineering, medicine, or business.

GRADUATE PROGRAM

The University of Texas has an aggressive recruit-
ing program to attract outstanding candidates for ad-
vanced study to Austin and our success is borne out
by statistics that show the GPA of entering students
is around 3.6/4.0. We have students from 27 states in
our group of 120 graduate students (only 4% are from
UT) and international students make up 25% of our
current graduate student body. At least 75% of the
incoming class specify that they want to study for a
PhD; the remainder work for an MS, although some
of these students later decide to go on for the PhD.
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For either degree, independent scholarship is em-
phasized and presentations of research results at na-
tional technical meetings is stressed. Every graduate
student gives an average of two formal oral presenta-
tions per year, many at industrial sponsor review
meetings.

A Master’s candidate is required to take eight
courses, at least four of which must be in chemical
engineering, in addition to completing the thesis re-
search. Most students are able to complete the course
work and submit a thesis within 15 to 18 months.

While the PhD program is intended to be flexible
and has no specific course requirements, a typical PhD
course of study would involve completion of approxi-
mately twelve courses, including core courses in the
traditional thermodynamics, kinetics and transport
phenomena areas. An active seminar program involv-
ing outside visitors supplements the scheduled
courses. A prospective PhD student is not required to
complete an MS degree first. A written qualifying
exam on the traditional undergraduate topics must be
passed along with demonstration of reading compe-
tency in a foreign language prior to acceptance into
candidacy. A preliminary oral examination in the area

selected for the dissertation research is also taken
within the first two years in residency. Most students
entering with a BS in chemical engineering take an
average of 4.5 years to earn their PhD.

Doctoral student support can be either a fellowship
or a research assistantship. Some students supple-
ment their income by serving as teaching assistants
beyond the one semester that is expected of all our
PhD candidates. Supervisor selection is done within
the first six weeks of the semester following presenta-
tions by all of our faculty and individual visits with
those faculty who have projects of interest. Students
select three possible supervisors/research projects;
over 90% receive their first choice.

Over the last two years our department has
ranked fourth in PhD production, with thirty-three
degrees awarded. We expect to award fifteen to
twenty PhD’s annually for the foreseeable future. Our
PhD’s are finding employment in both academic and
industrial positions.

REFERENCES

1. Septenary Committee, Univ. of Texas, Chem. Eng. Prog., 81,
9 (1985).
2. Fair, J. R., Chem. Eng. Educ., Fall, 190 (1984). [

Editorial

In previous editorials (CEE Winter 1986, page 3,
and Spring 1986, page 100) we indicated that the goal
of a chemical engineering department should not be to
compete with other departments for high ratings or
prestige, but instead should be to serve, in its own
unique way, its students, the profession, the state,
the nation, or in general, society as a whole. In our
Fall issue we indicated that the goal of the individual
professor likewise should not be to gain personal rec-
ognition but to serve society in his own unique way.
We illustrated this with the life of Olaf Hougen of the
University of Wisconsin. In this issue we feature the
University of Texas, a prestigious department that
exemplifies the ideal of service.

In 1984 the chemical engineering department at
the University of Texas coordinated a zero-based
study by a group of academic and industrial leaders
on the requirements for undergraduate chemical en-
gineering education. The study resulted in a report by
the Septenary Committee: “Chemical Engineering
Education for the Future.”

The study proposed “a framework for the future
role and development of chemical engineering educa-
tion.” Instead of an arbitrary, “How can we improve
our rating?” the Texas department in effect asked:
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“How can we, as a department in a state university,
better serve our students, our profession, and society
as a whole?”

In trying to answer that question, the department
did not merely adopt the program of the “average”
department, or even that of other top-rated depart-
ments. Instead its Septenary Committee set out on
its own to plan for the chemical engineering of the
future—a future that is characterized by rapid
change. As the committee, in fact, said, “Change ap-
pears to be the only certainty.” They agreed that
chemical engineering education must continue to pre-
pare its graduates for change by emphasizing—even
more than it has in the past—fundamental science and
mathematics and “the ability to apply the fundamen-
tals in diverse, complex, real world problem solving.”
They also called for “major improvement in teaching
methods, including the extensive rewriting of
textbooks.”

Although one may not agree with all the conclu-
sions of this committee, the department should be
commended for its initiative, for its approach, and for
its service to the profession.

Ray Fahien, Editor
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