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The most distinctive features of the Chemical Engineering Department
at the University of Toledo are its outstanding undergraduates (16 of the
160 undergraduates are National Merit Scholars) and the teaching quality
of the faculty (four of whom have won University "outstanding teacher"
awards). Also, as is the case with many departments, research activity has
increased dramatically in recent years, and the department now has active
research programs in surface phenomena, biomedical engineering, environ-
mental engineering, aircraft anti-icing and analysis, microgravity bubble
and droplet phenomena, resistojet performance, rarefied gas analysis of the
plume region, coal de-sulfurization, and polymer processing.

ABOUT TOLEDO...

Many Americans know Toledo as the home of the
AAA baseball team, the "Mudhens," or perhaps as
the location of a professional golf tournament. But
this year, a number of engineering educators will
become acquainted with Toledo for a different rea-
son when the College of Engineering hosts the ASEE
National Convention.

Toledo itself is a blend of small-town flavor and
big-city attractions. After fighting traffic jams in
larger (as well as smaller) communities, one finds
it a pleasure to drive in Toledo—perhaps because
it has been allowed to expand uninhibited over a
large area of what was once Ohio farmland. The
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Steve LeBlanc with his
prize-winning fluidized bed
popcorn popper.

Jim Lacksonen serves home- i
made white-pine-needle tea to
his pulp and paper class.

nearly half-million population enjoys a variety of
shopping, cultural, and culinary opportunities, and
Toledo's location on Lake Erie provides numerous
recreational opportunities.

ABOUT THE UNIVERSITY ...

The University of Toledo had its beginning in
1872 as The Toledo University of Arts and Trades,
and from 1884 to 1967 it was supported, in part, by
the city of Toledo. In 1967 it became part of the state
system, and it is currently Ohio's fastest growing
university, with an enrollment of approximately
25,000 students. In addition to engineering, the Uni-
versity has programs in arts and sciences, educa-
tion, nursing, law, business, and pharmacy, and is
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affiliated with the Medical College of Ohio. It also
has an affiliated community and technical college,
located approximately two miles from the main cam-
pus. In recent years the University has made a
concerted (and successful) effort to upgrade the qual-
ity of its student body; during the last two years, 92
National Merit Scholars have enrolled at the Uni-
versity of Toledo.

CHE, PAST AND PRESENT

Chemical engineering began in 1946 as a four-
year "Option in Chemical Engineering," part of the
curriculum in General Engineering. The BS chemi-
cal engineering program was begun in 1950 and has
been ABET/AIChE-accredited since 1964. There are
currently nine full-time faculty members, 160 un-
dergraduates (includes freshmen), and thirty gradu-

ate students.

Graduate work
was first offered in
1959, with the MS
program being au-
thorized in 1961
and the first MS
degree being
awarded in 1964.
A college-wide doc-
toral program was
begun in 1967, and
the first PhD was
awarded in 1972.
As the college con-
tinues to grow,

Summer workshop students
test their solar collectors
at Lake Erie

Photo provided courtesy of The Blade, Toledo, Ohio.
Ron Fournier and his rat get set to test the artificial pancreas.
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space is becoming scarce, and plans are now in
progress to construct a larger building that will pro-
vide 50% more space.

The quality of the department's graduates has
been high, but because the department is relatively
young and because it has primarily served only the
Toledo area in the past, the number of graduates per
year has not been large. This has changed at the
undergraduate level; enrollment has gone up and
has actually increased in quality, and the under-
graduate program now compares favorably with any
in the country. Although the graduate program is
new, the department nevertheless has active research
programs in several areas. For example, the Poly-
mer Institute does research in the areas of polymer
processing and in the development and testing
of new polymer materials for packaging house-
hold materials, foods, and beverages. The depart-
ment has also had extensive interactions with NASA-
Lewis, and as a result has research activities in the
areas of de-icing of aircraft, resistojet performance,
and microgravity research. New faculty that have
more recently joined the department have started
research programs in biomedical research, use of
high-sulfur coal, membrane separations, and super-
critical phenomena.

The past few years have seen a dramatic in-
crease in enrollment. Formerly, the student body
was largely made up of commuters. But the percent-
age of students from Toledo has steadily declined to
the point that last year only about 35% of the chemi-
cal engineering students were local citizens. This
change and the increased quality of our stu-
dents has been due in large part to two
programs: recruitment of National Merit
scholars by the university, and a summer
workshop for high school students, conducted
by our department.

For the past four years, The University
of Toledo has been remarkably successful in
aggressively recruiting National Merit
Scholars, and chemical engineering has
benefitted more than any other department
from this venture. Our department has more
National Merit Scholars than any other de-
partment on campus; sixteen of our 160
undergraduates are National Merit Schol-
ars. They are from all over Ohio and have
raised the quality and level of performance
of the other students in the program as well.
These students form a significant pool of
talent, the likes of which one rarely finds in
a single department.
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The past few years have seen a dramatic increase in enrollment. Formerly, the student body was largely
made up of commuters. But the percentage of students from Toledo has steadily declined . . . last year
only about 35% of the ChE students were local citizens. This has been due . . . to two programs:
recruitment of National Merit scholars . . . and a summer workshop for high school students . . .

Class size demonstrates that enrollment in our
department is on the rise: 22 seniors, 32 juniors, and
56 sophomores. The increase can be attributed to a
number of factors such as the National Merit Scholar
program, but perhaps the most significant factor is a
summer workshop for high school students that our
department has conducted in one form or another
for the past four years. This past year the workshop
lasted three weeks, was attended by forty high school
students in their junior and senior years, and was
sponsored, in part, by NSF. The workshop consisted
of a variety of hands-on activities, including unit ops
experiments, independent "research" projects by
small groups of two to four students, and a "creativ-
ity" competition in which groups of four students
were asked to design and build a solar collector
(from readily available materials) that would be suit-
able for back-packing and could heat eight ounces of
water to 140°F. (The closest any group got was
139°F—and then the sun went behind some clouds.)

Ostensibly, the purpose of the workshop is to
interest talented high school students in careers in
science and engineering. In fact, about half go into
chemical engineering, and of this half, about half go
to UT. We know of previous workshop attendees who
are now in chemical engineering at Cincinnati, Ohio
State, Vanderbilt, Michigan, and Northwestern—so
chemical engineering departments other than ours
have also profited from our efforts.

Even though the workshop is a lot of work, and
dealing with forty high school students of mixed
gender who are housed on a single floor of a college
dormitory presents problems not ordinarily encoun-
tered in chemical engineering, we feel the workshop
has been worthwhile because it has encouraged
talented young people to go into chemical engineer-
ing. Our workshop has been successful primarily
because of the unique talents of our academic co-
ordinator, Gale Mentzer, and the ability of several
of our faculty to relate to and work with that par-
ticular age group.

FACULTY: RESEARCH AND OTHER INTERESTS

Three of the faculty, Ken De Witt, Gary Bennett,
and Jim Lacksonen, have been in the department
since the early 1960s and have had considerable
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influence in making the department what it is to-
day. Gary Bennett's area of expertise is environ-
mental engineering. He was featured in a 1979 ar-
ticle in Chemical Engineering Education and is prob-
ably best known for his service activities in the envi-
ronmental area, both through AIChE and as a
speaker to a variety of organizations. Ten times each
year he teaches a UT continuing education short
course on industrial wastewater pretreatment and
has won a number of AIChE awards, including the
Environmental Division's National Award in 1975
and the Environmental Division Award for service
to the Division in 1990. He serves as editor for Enuvi-
ronmental Progress and the Journal of Hazardous
Materials and enjoys spending his spare time with
his family at his cottage in Canada.

Ken De Witt has been the dominant force at the
graduate level, having taught transport phenomena
to all of the graduate students since joining the
department. During this time, Ken has supervised
over seventy graduate students and has developed
his status as a leading expert on de-icing and anti-
icing systems for aircraft. His research group has
been able to predict the three-dimensional ice build-
up and subsequent shedding from airplane compo-
nents. Active progress in microgravity bubble and
droplet phenomena, and in experimental testing and
rarefied gas analysis of resistojets, has been estab-
lished. Ken is one of the university's ten distinguished
research professors and has won a University Out-
standing Teacher Award. He is an avid golfer (time
permitting) and baseball fan, and has coached hun-
dreds of players on numerous baseball and basket-
ball teams over the years.

Ron Fournier is an avid Lake Erie sailor. On
calm days his interests focus on his research on
bioartificial organs and novel bioreactor systems. He
is currently working on the development of a
bioartificial pancreas for the treatment of diabetes
and (with Sasidhar Varanasi) on a novel pH-con-
trolled immobilized enzyme system for the simulta-
neous isomerization and fermentation of xylose.

Saleh Jabarin is a professor in the department
and also serves as the director of UT's Polymer Insti-
tute, which has an extensive collection of equipment
that is used in all aspects of polymer research. Saleh
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holds over twenty-five patents in the areas of poly-
mers, polymer properties, and the processing of poly-
mers to make containers for household products,
beverages, and foods. Approximately one-fourth of
the chemical engineering graduate students are cur-
rently housed in the Polymer Institute.

Jim Lacksonen is an accomplished watercolor
artist, is active in the Boy Scouts, and has interests
in fly-tying and foods from natural sources. In his
spare time he just happens to be one of the best
instructors on campus. Students routinely grade him
at 3.9 on a 4.0-scale, and he has also received an
Outstanding Teacher Award from the university.
His research interests include pulp and paper, and
reaction engineering, and he has recently filed a
patent application for an improved Kraft pulping
process. He is also working on a high temperature,
rapid glass-melting process in which recyclable glass
is made from waste fly ash and/or waste fiberglass.
His teaching effectiveness derives partly from his
enthusiasm and his ability to enhance his classroom
instruction with examples from his outside inter-
ests—like the time he made white-pine-needle tea
and served it to the students in his pulp and paper
class. He also serves as AIChE student-chapter ad-
visor, and in this role he regularly attends the re-

TABLE 1
Chemical Engineering Faculty
University of Toledo

Gary F. Bennett * University of Michigan
environmental engineering

Kenneth J. De Witt ¢ Northwestern University
transport phenomena and applied mathematics

Ronald L. Fournier ¢ University of Toledo
biomedical engineering

Saleh Jabarin » University of Massachusetts
polymer processing

James W. Lacksonen ¢ Ohio State University
reaction engineering, pulp and paper

Richard M. Lemert ¢ University of Texas
supercritical extraction

Steven E. LeBlanc ¢ University of Michigan
process control, computer applications

Bruce E. Poling ¢ University of Illinois
thermodynamics

Sasidhar Varanasi ¢ State University of New York, Buffalo
colloids and interfacial phenomena
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gional conferences, goes on field trips, and coordi-
nates outside speakers to talk to the students.

Steve LeBlanc is our computer expert and is
another recipient of the university's Outstanding
Teacher Award. Steve, along with Sasidhar Varanasi,
is doing research in the area of separation of SO,
from flue gas in coal-fired power plants by means of
a hollow-fiber absorption process. He is currently co-
authoring a book (with Scott Fogler, University of
Michigan) on open-ended design-type problems for
chemical engineers.

Rich Lemert joined our faculty last fall. His
research area is supercritical fluid science and tech-
nology, and his PhD research work was instrumen-
tal in Keith Johnston's winning AIChE's Colburn
Award in 1990.

Gale Mentzer, our academic coordinator, is re-
sponsible for advising students in the routine sched-
uling of classes, raising funds for and organizing our
summer workshop, and generally helping out with
the many tasks necessary for running a department
but which do not require chemical engineering train-
ing. With her background in English she often pro-
vides a refreshing point of view to a room full of
chemical engineers.

Bruce Poling, who serves as department chair-
man, has research interests in the thermodynamics
of reversible reactions, in the estimation and mea-
surement of physical properties, and in calculational
techniques for using equations of state to describe
liquid phase properties. He has used calorimetry to
measure equilibrium concentrations in a reversible
Diels-Alder reaction and has used conductivity to
characterize equilibrium concentrations in the car-
bon dioxide-ammonia-water system. He runs regu-
larly (but not rapidly) in an effort to maintain a
modest level of physical fitness.

Sasidhar Varanasi's research interests are in
the areas of surface phenomena, colloids, and mem-
branes. He is particularly interested in phenomena
associated with polyelectrolyte layers grafted onto
solid surfaces. Grafted polyelectrolytes can have a
profound effect on the stabilization of colloids, on
controlled drug release, and in selective separation
processes. The projects in which he is collaborating
with Ron Fournier and Steve LeBlanc represent ap-
plications of his membrane expertise.

If you would like to meet the above faculty mem-
bers, visit Toledo by attending the ASEE conven-
tion. We think Toledo is a nice place to be, are proud
of our department, and are pleased with the direc-
tion in which it is going.
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