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E D LIGHTFOOT is an extraordinary individual 
driven by enormous energy and curiosity. He is 

an engineer in Olaf Hougen's sense of the word: 

Successful solutions to industrial problems d~­
pend upon engineering judgement and experi­
ment with the unknown and undocumented 
science as well as with the principles that have 
already been well established. T~is ~s the prin­
cipal distinction between the scientist and the 
engineer. 

The broad interdisciplinary nature of Ed's profes­
sional interests has led to significant contributions in 
a number of fields. He is sought and respected as a 
collaborator by physicians, biologists, physiologists, 
mathematicians, engineers, and businesspeople. He 
has produced forty PhD students, published two 
books, and written nearly two hundred research pub-

TABLE 1 
Honors: E. N. Lightfoot 

• 1962 Fulbright Scholar Norway 

• 1972 Erskine Fellow New Zealand 

• 1975 Wm. Walker Award AJChE 

• 1979 Elected to National Academy of Engineering 

• 1979 Food, Pharmaceutical and Bioengineering Award AIChE 

• 1980 Hilldale Professor University of Wisconsin 

• 1984 Lacey Lectureship Caltech 

• 1985 Elected to Norwegian Society of Sciences and Letters 

• 1985 Honorary Doctorate Norway 

• 1986 Stanley Katz Lecturer City College of New York 

• 1986 Goff Smith Lecturer University of Michigan 

• 1987 Kloor Memorial Lecturer Indian Institute of Sciences 

• 1988 Reilly Lecturer University of Notre Dame 

• 1988 Benjamin Smith Reynolds Award for Teaching Excellence 

lications appearing in AIChE Journal, Journal of the 
American Chemical Society, Industrial and En­
gineering Chemistry, Chemical Engineering Scienc~, 
Journal of Chemical Engineering, Journal of Physi­
cal Chemistry, Journal of the Electrochemical Soci­
ety, Applied Microbiology, Transactions of the Fara­
day Society, International Journal of Heat and Mass 
Transfer, Chimie et Industrie-Genie Chimique, Jour­
nal of Biomedical Materials Research, Biophysics 
Journal , Physics of Fluids, Journal of Undersea 
Biomedical Research, Annals of Biomedical Re­
search, Science, Separation Science, Journal of Food 
Science, Progress in Water Technology, Journal of 
Applied Physiology, Respiration Physiology, Jour­
nal of Theoretical Biology, Laboratory Animal Sci­
ence Water Resources R esearch, Biotechnology and 
Bioe~gineering, Environmental R esearch, Protein 
Purification, Environmental Toxins and Chemicals, 
Israel Journal of Chemistry, Chemical Engineering 
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His incredible record of productivity carries over to the classroom, and his students 
are the beneficiaries of his efforts to bring new ideas and challenges to his courses. He is an 

extremely enthusiastic lecturer whose courses are at the frontier of knowledge. 

TABLE 2 
Lightfoot Students Who are Current ly Teaching 

1960 A.D. Di Benedetto University of Connecticut 

1962 G. B. Wills Virginia Polytechnic Institute 

1964 D. W. Hubbard Michigan Technical University 

1964 E. L. Cussler University of Minnesota 

1966 D. 0. Cooney University of Wyoming 

1973 R. E. Safford Mayo Clinic 

1974 K. A. Solen Brigham Young University 

1975 H. 0 . 0zbelge Middle East Technical University 

1981 T. A. Hatton Massachusetts Institute of Technology 

1984 B. 0 . Palsson University of Michigan 

1984 A. M. Lenhoff University of Delaware 

Education, Critical Reviews in Food Engineering, 
Recent Developments in Separation Science, Annual 
Reviews of Fluid Mechanics, and Journal of Phar­
maceutical Science. 

His incredible record of productivity carries over 
to the classroom, and his students are the bene-

ficiaries of his efforts to bring new ideas and chal­
lenges to his courses. He is an extremely enthusiastic 
lecturer whose courses are at the frontier of knowl­
edge. They are progress reports on the continual 
evolution of his thoughts on science and pedagogy. Of 
particular value to his graduate students is.his skill in 
the one-on-one interaction necessary in innovative re­
search at the doctoral level. 

Ed is the recipient of the 1989 Benjamin Smith 
Reynolds Award for excellence in teaching in the Col­
lege of Engineering at the University of Wisconsin. 

As everyone knows, Ed's gregarious 
and talks very fast (it's hilarious); 

with such animation 
and hyperventilation 

he nearly blacks out - It's precarious. 

&bBi:rd 
on Ed's 60th birthday 

Ed's love of being on the go is apparent by his 
travel schedule. The East Coast, West Coast, Rocky 
Mountains, India, Norway, New Zealand, Finland, 

Wan-en Stewart, Bob Bird, and Ed Lightfoot, authors of Transport Phenomena. 
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Sweden, Taiwan, Australia, Canada, Switzerland, 
Denmark, Czechoslovakia, Mexico, and Spain are all 
on his itinerary. He was elected to the Norwegian 
Society of Sciences and Letters, received an Honorary 
Doctorate at the Norwegian Technical University at 
Trondheim, and was an Erskine Fellow at the Univer­
sity of Christchurch in New Zealand. At a different 
pace are his visits , with his wife Lila and five children 
(together with their dog, Rascal), to his cabin in the 
woods north of Madison, and his bicycle rides and 
cross-country ski tours through the lovely Wisconsin 
countryside. 

Ed was born in Wisconsin 64 years ago and re­
ceived his college education at Cornell University. A 
young John Prausnitz was taught mechanical drawing 

at Cornell by an equally young Ed Lightfoot. After 
several years at Chas. Pfizer and Company, where he 
developed a patented process for vitamin B12 produc­
tion and purification, Ed joined the University of Wis­
consin in 1953 to lead one of the first bioengineering 
programs in the United States. 

At that time Olaf Hougen was promoting the de­
velopment of educational material in transport 
phenomena. Ed joined Bob Bird and Warren Stewart 
in an enormously productive period of several years 
to produce the classic book Transport Phenomena. 
Much of the writing was done in a small cabin Bob 
Bird rented on the north shore of Lake Mendota to 
which Ed often commuted by canoe and sailboat. That 
book has gone through over forty printings and has 
been translated into Italian, Czech, Spanish, and Rus-

TABLE 3 
Lightfoot: "My Most Satisfying Research Projects." 

✓ E. N. Lightfoot and R. J. Taylor 
"Recovery and Purification of Vitamin B12" 

U. S. Patent 2,787,578 (1954) 
This represents a major engineering effort at Chas. Pfizer 
and Co., which resulted in a full-scale production process 
for crystalline vitamin 8 12. Ed found this type of process 
development work particularly attractive and has returned 
to this first love in his current research on the production of 
chemicals from agricultural wastes. 

✓ J. B. Angelo and E. N. Lightfoot 
"Generalization of the Penetration Theory for Surface Stretch: 

Application t.o Forming and Oscillating Drops" 
AJChE Journal, 12, 751-760 (1966) 

This work showed the applicability of asymptotic analysis in 
complex process equipment, as well as providing a mass­
transfer model which has proven useful tor applications as 
widely different as direct-contact heat transfer and oxy­
genation of sewage in U-tube aerators. 

✓ E. M. Scattergood and E. N. Lightfoot 
"Diffusional Interaction in an Ion-Exchange Membrane" 

Transactions of The Faraday Society, 64, 1135-1146 (1968) 
This was the first measurement of all of the multicom­
ponent diffusivities in a membrane system and the first 
comprehensive treatment of boundary-layer polarization in 
test equipment. 

✓ V. Ludviksson and E. N. Lightfoot 
"The Dynamics of Thin Films in the Presence of Surface-Tension 

Gradients" 
AJChE Journal, 17, 1166-1173 (1971) 

This is one of a series of papers describing the effects of 
surface tension gradients on the dynamics of thin sup­
ported liquid films. These are important in a variety of sys­
tems, including electrochemical cells and secondary 
recovery in oil wells. 

✓ E.N. Lightfoot, A. Baz, E.H. Lanphier, E.P. Kindwall, 
and A. Seirig 
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"Role of Bubble Growth Kinetics in Decompression" 
VI Symposium on Underwater Physiology, San Diego, 
California (1975) 

This work predicted that the existing basis of decompres-

sion tables for divers and tunnel workers was unsound, a 
fact borne out by experimental studies reported at the 
same symposium. 

✓ J .F.G. Reis, P.T. Noble, A.S. Chaing, and E. N. Lightfoot 
"Chromatography in Beds of Spheres" 

Separation &ience and Technology, 14 367-394 (1979) 
This research developed among the most practical 
descriptions of gradient elution chromatography, the 
mainstay of commercial protein fractionation. 

✓ A.M. Lenhoff and E.N. Lightfoot 
"The Effects of Axial Diffusion and Permeability Barriers on the 

Transient Response of Tissue Cylinders" 
J. of Theoretical Biology,.106, 207-238 (1984) 

This work provides the basis for an understanding of 
transient mass transfer processes in the microcirculation, 
applied to such clinical situations as the identification of 
abnormal metabolism in the brain. 

✓ 8.0. Palsson, H. Palsson, and E.N. Lightfoot 
"Mathematical Modelling of Dynamics and Control in Metabolic 

Networks" 
J. of Theoretical Biology, 113, 279-298 (1985) 

This is the latest in a series of pioneering papers which 
helped to open the field of the dynamics and control of 
metabolic networks of chemical reactions to systematic 
study. 

✓ E.N. Lightfoot and M.C.M. Cockrem 
"What Are Dilute Solutions?" 

Separation &ience and Technology, 22, 165-189 (1987) 
This was a first major step in continuing efforts to speed the 
development of separations equipment and processes by 
relating economic goals to the underlying physico-chemi­
cal principles. 

✓ J.C. Liao and E.N. Lightfoot 
"Applications of Characteristic Reaction Paths: Rate Limiting 

Capability of Phosphofruct.okinase in Yeast Fermentation" 
Biotechnology and Bioengineering, 126, 253-273 (1988) 

This work shows how to locate bottlenecks in metabolic 
networks by using systems analysis techniques. It points 
out the importance of systems analysis in commercial 
biotechnology. 
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sian. It has been a regular "citation classic" for being 
referenced in the literature with a frequency compar­
able to such classics as Abramowitz and Stegun 
(Handbook of Mathematical Functions) and Carslaw 
and Jeager (Conduction of Heat in Solids). It is recog­
nized as the most important textbook in the profession 
in the last quarter century. 

In 1974 Ed published the pioneering text Trans­
port Phenomena and Living Systems which showed 
how to use the art and science of chemical engineering 
to solve important bioengineering problems by includ­
ing details of the physiological and pharmacological 
phenomena. 

Recently he has devoted his efforts to the develop­
ment of modern biotechnology, with special emphasis 
on the engineering of metabolic pathways and mate­
rials separations. He was the driving force in the or­
ganization of the Bioprocess and Metabolic Engineer­
ing Consortium at the University of Wisconsin. With 
the support of Abbott Labs, Agracetus, APV Crepaco 
Inc., Becton Dickson, Bio-Technical Resources, Du­
Pont, Kraft, New Brunswick Scientific Co., Procter 
and Gamble, Promega Biotech, Universal Foods and 
Xylan, the consortium promotes the use of biological 
organisms and biochemical processes to produce spe­
cialty chemical products. 

Just this year Ed led a University/Industry/State­
of-Wisconsin team in the development and design of 
an industrial process to produce high purity lactic acid 
from waste cheese whey. This industry seeks to pro­
duce valuable chemicals and jobs from a particularly 
troublesome waste product of one of the state's largest 
industries. This service to industry and state follows 
Ed's successful approach to research in combining the 
science and practice of engineering. • 

RANDOM THOUGHTS 
Continued from page 7. 

is to watch for them, and when we find them (which we 
will), explain and affirm their learning process to 
them. They probably already know all about the draw­
backs of their style, but it usually comes as a revelation 
to them that they also have advantages-that their 
creativity and breadth of vision can be exceptionally 
valuable to future employers and to society. Any en­
couragement we provide could substantially increase 
the likelihood that they will succeed in school and go on 
to apply their unique abilities after they graduate. 

Postscript: 10 years later 

Susan graduated and went on to get a masters de­
gree in chemical engineering, got a number of good job 
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offers, and went to work in the process design division 
of a large petrochemical company. She did extremely 
well and is now making rapid progress up the technical 
management ladder. Glenda went through a lengthy 
job search when she graduated-all those C's on her 
transcript worried prospective employers-and finall y 
found a position with a small firm of design consul­
tants. Her first project involved designing a nd 
installing process simulation software for a 
pharmaceuticals manufacturer. She did almost 
nothing on the project for months, despite increasing 
pressure from her supervisor. Then she came up with a 
package that not only did the required simulation but 
also used it to schedule production, manage inventory, 
and determine production bottlenecks and the best 
methods of eliminating them. The company estimated 
that the program led to savings of two million dollars in 
its first year of use. Glenda now gets the problems too 
difficult for anyone else in the firm to solve. Sometimes 
long periods go by without any apparent results, but no 
one pressures her any more. 0 

ill R.M. Felder and L.K. Silverman, "Learning and Teaching Styles in 
E ngi• eering Education," Engineering Education, 78(7), p.67 4 (1988). 
Susan is a r e presentative sequential learner and Glenda is a 
representative global learner, but not all sequentials are just like Susan 
and not all gl obals are just like Glenda These labels simply denote ten­
de ncies that may be strong or weak in any given individual, and 
everyone exhibits characteri stics of both types lo cli!Icr ent degrees. 
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