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in the foreground. Looking clockwise the

buildings are: the Hill Center for Mathematical
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Library of Science and Medicine Biology,

Alcohol Studies and Chemistry.
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HARTERED AS QUEEN’S College in 1776,

Rutgers was the eighth such institution
founded prior to the Revolutionary War. In 1825
the name was changed to Rutgers College in honor
of Colonel Henry Rutgers, a veteran of the Revolu-
tion, “in gratitude for his numerous services” to
the institution. Under the land-grant program of
1864, instruction in agriculture, engineering, and
military education was introduced and a program
leading to the Bachelor of Science degree was es-
tablished. The College of Arts and Sciences and of
Agriculture and Engineering, designated separate
units in 1914, were joined in 1918 by the New
Jersey College for Women. In 1917 the State Leg-
islature named the Rutgers Scientific School,
which included the Colleges of Agriculture and

Our dual focus graduate program

includes the traditional program in

ChE ... and a second focus, a program in
bio-chemical engineering which features

two aspects: microbial and enzyme tech-
nology and chemical environmental engineering.
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Engineering, as the State University of New
Jersey and in a similar action in 1945 all units of
Rutgers and the Agriculture Experiment Station
became truly the State University. Today, Rutgers
University on its three major campuses—New
Brunswick-Piscataway, Camden, and Newark—
along with some ten other research and teaching
locations, provides programs for 46,000 students
from 50 states and 86 foreign countries in its 19
degree granting schools and colleges.

Rutgers is the only institution in the country
to include in its heritage the colonial college of the
eighteenth century, the land-grant tradition of the
nineteenth century, and the development of the
modern state university.

The College of Engineering, as a coordinate
unit of the University, was created in 1914,
and Professor Alfred A. Titsworth became
the first Dean of Engineering. The initial
program, however, was established in 1863
by the action of the Board of Trustees. The
program was termed ‘“mechanic arts,”
which in those days meant civil engineer-
ng. Just three years short of a century
later, at the January 6, 1960 meeting the
State Board of Education, final approval
was granted for the establishment within
the College of Engineering of a four-year
program in Chemical Engineering leading
to the Bachelor of Science Degree.
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ChE START-UP

Professor Joseph D. Stett (Ph.D. Chemical En-
gineer from Columbia) was Chairman of the
Mechanical Engineering Department at Rutgers
prior to assuming his new responsibilities in the
Fall of 1960 as the first Chairman of Chemical
Engineering. Joe had argued for over a dozen
years to persuade the state and the university ad-
ministration to found a chemical engineering de-
partment at Rutgers. In rebuttal, he was greeted
with the all too familiar response that the needed
capital and space required for the extensive and
costly new facilities just were not to be found.
Fortunately, the passage of the 1959 College Bond
Issue, which was previously defeated in 1948 by
less than two votes per precinct, provided a sum of
five and one-half million dollars for a new en-
gineering building on the University Heights
campus (now called Busch Campus) and for re-
organization of existing facilities. Now retired
from the teaching profession, Joe still is active in
national AIChE affairs, where he is a fellow of the
Institute and a member of the Admission Commit-
tee. Elmer C. Easton was Dean of the College of
Engineering during this very crucial period of
growth and start-up of the department.

Dr. Frank W. Dittman was added to the de-
partment two years after matriculation of the first
ChE class in the Fall of 1960. With Joe’s flair for
organization and teaching coupled with Frank’s
all-around process design know-how, gained
through sixteen years of industrial experience, a
major effort was undertaken to implement an
accreditable curriculum and fully equip the three-
story undergraduate pilot plant laboratory in the
new facilities. The laboratory now includes a full
array of pilot scale equipment, such as distillation
columns (packed and bubble-cap), a liquid-liquid
extraction unit, a counter-current gas absorber, a
fluidization unit, a reverse osmosis desalination
set-up, and momentum and heat transfer units.
Accompanying the major laboratory equipment
items are about a dozen smaller units for solids
processing utilizing filtration, drying, ete. Also,
the laboratory has a 3-mode automatically con-
trolled chemical flow reactor system, and a 50-liter
jacketed stainless steel reactor.

ATTAINING CRITICAL TEACHING MASS

N 1964, THE DEPARTMENT’S teaching line
faculty doubled with the addition of Robert C.
Ahlert and Burton Davidson. With Bob’s ten years
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of industrial research training and background in
transport phenomena and thermodynamics, and
Burt’s experience with reactor engineering and
control theory, the department thus acquired crit-
ical teaching mass and the requisite balance in
expertise between classical (plant design, econom-
ics, and materials processing) and neo-classical
(transport phenomena and systems analysis)
ChE. These were the formative years where a
great deal of devoted effort to basic teaching and
future curriculum planning was expended.

By 1966, a Master’s degree program in ChE
was implemented. Within two years there were
four M.S. degrees conferred and $146,000 of spon-
sored research had been performed. A portion of
the research dollars was used to acquire the de-
partment’s two analog computers which were used
for research and teaching. The topics of these
early M.S. theses involved heterogeneous catalysis,
combustion dynamics and atmospheric dispersion,
and variational methods applied to the regenera-
tion of polluted streams. These latter two topics,
perhaps unnoticed at the time, marked the depart-
ment’s first ventures into avant-garde interdis-
ciplinary research in the areas between established

A .

Professors Bob Ahlert (second from left) and Burt
Davidson (far right) conduct a weekly review session
on interdisciplinary Water Resources Engineering.

disciplines; for example, Water Resources Engi-
neering, which represented a bridge between
chemical environmental engineering and at least
one related area such as computer science; and
Combustion Engineering, which represented a
hybrid between turbulence theory and transport
modeling.

By the end of the 1967 academic year, Frank,
Bob, and Burt, with research aid from the newly
established Office of Water Resources Research
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(OWRR) at Rutgers, were well into doing large
scale interdisciplinary water pollution research.
One of the most interesting projects dealt with a
field study of the mechanical instream aeration of
a portion of the Passaic River in New Jersey.
This project not only supplied answers to local

At the undergraduate level

students may follow either of the

two options, chemical or biochemical
engineering, leading to the B.S. degree
in engineering.

societal need problems, but through the mechan-
ism of technology ‘“feedback” or ‘“spin-off” pro-
vided some concrete ideas for future theoretical
research. The Passaic River was described by
someone, who shall remain nameless, as “being too
thin to plow and too thick to navigate.”

With the assistance from two part-time co-
adjutant teachers from the local industries,
the first chemical engineering class, nine
students in all, was graduated in 1964.

ACCREDITATION AND VISIBILITY

IN 1968, TWO ADDITIONAL teaching line po-
sitions were added to the department. A crucial
decision was made to upgrade one of the positions
by filling it with a Chairman from outside. After
a period of interviewing numerous candidates,
Wolf Vieth from MIT was finally selected as the
department’s second Chairman. Wolf’s technical
background in polymer science, semipermeable
membranes, and applied surface chemistry nicely
meshed with the various other technical back-
grounds of the department members. Most im-
portantly, though, the really essential factor in the
selection of Wolf as our new Chairman was the
mutual philosophy he and the department shared
concerning the importance of interdisciplinary re-
search, particularly for a young and growing de-
partment seeking visibility without forsaking the
traditional role of a basic chemical engineering
education.

As early as 1964 (When at MIT), Wolf be-
came convinced that enzyme catalysis was a
“worthwhile area of future research suitable for
introduction of a fundamental chemical engineer-
ing approach.” Wolf’s concept of enzyme catalysis
grew to mean biochemical engineering, encompass-
ing immobilized enzyme catalysis, microbial engi-

56

neering, fermentation, and waste treatment tech-
nology. These efforts were helped along consider-
ably by the staffing of the other teaching line in
1969 with Alkis Constantinides, a systems bio-
engineer out of Columbia University’s biochemical
engineering program. With the addition of Alkis
to the teaching and research rolls, the Graduate
School formally approved our Ph.D. program in
1969. Two years later full accreditation of the de-
partment’s undergraduate program was granted
by the ECPD.

In 1970, the biochemical engineering research
and educational programs of the department, now
encompassing both chemical environmental engi-
neering and enzyme and microbial technology, had
grown in importance to a point where a formal
name change to Chemical and Biochemical Engi-
neering was warranted and adopted. We were
doing a steady $150,000/year of outside sponsored
research, we had 25 full-time graduate students,
and we graduated 28 seniors. Rutgers University
was the first university in the nation to sanction
this change in name, thus giving the department
an opportunity to have a dual focus for more ef-
fective visibility and relevancy in the State. New
Jersey is the home of very large chemical and
pharmaceutical industries which, combined with
the State’s needs for new environmental tech-
nology, provide a basis of broad interests in new
biotechnology research.

In the course of our own ‘“Operation Boot-
strap,” involving a large NSF research grant in
enzyme engineering and generous support from
industrial benefactors, and with the early success

Prof. Fred Bernath and graduate research assistant
Larry Olanoff prepare a healthy mongrel dog for
extracorporeal L-asparaginase reactor treatment.
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Prof. Frank Dittman (R) and students view the center
room of the three-story process engineering lab.

of our total biochemical engineering program, the
University provided two additional faculty lines to
the department. These positions were previously
supported under the grant for a period of three
years. Thus, in 1971, Shaw Wang, a food scientist
and fermentation specialist, was added to the de-
partment, followed in the next year by Fred
Bernath, one of our own Ph.D. graduates and a
specialist in enzyme technology and its medical
applications.

Adding to and rounding out our present team
of seven line faculty are several key part-time and
co-adjutant research personnel. They are: Julian
Corman, a retired microbiologist from industry;
Dr. Ruth Berman Reisberg, a Biochemist from
the E. R. Johnstone Training and Research Center.
Allan Mogensen, a pilot plant specialist on part-
time loan from American Cyanamid Company;
Feng-Chi Hsieh, a specialist in reactor systems en-
gineering; and K. Venkatasubramanian, an en-
zyme and microbial technologist and one of our
recent doctoral students who is on part-time loan
from H. J. Heinz Company. In addition, from time
to time, we have in residence visiting scientists
from abroad who study here in one of our bio-
chemical engineering areas of specialization.

The department is fortunate to have a very
fine secretary, Gladys Dennsion, and a top-flight
technician, Nickolas Bosko. Together with the
part-time and co-adjutant people, they represent
team strength upon which the regulars must de-
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pend for every day, vital assistance. Other do-it-
yourself success stories are not uncommon on the
banks of the Old Raritan.

“. .. The decade of the nineteen-seventies
will witness many interdisciplinary ties. . ..
There will be a proliferation of programs
with the Life Sciences. ...”

Olaf A. Hougen

Bicentennial Lecture on Chemical
Engineering History

82nd National Meeting

Atlantic City, New Jersey

August, 1976

UNDERGRADUATE AND GRADUATE PROGRAMS

T THE UNDERGRADUATE level, students
may follow either of the two options, chem-

ical or biochemical engineering, leading to the B.S.
degree in engineering. Since 1964, we have grad-
uated 254 B.S. chemical engineers. Projections
based on present enrollment figures indicate that
approximately 32 will graduate in June 1977, 62
in 1978, and 70 in 1979. Our B.S. graduates are
very well prepared to enter the engineering pro-
fession. Our senior year plant design course and
process engineering laboratory subjects supply

Research in the environmental

quality and management field involves
the application of ChE transport and
control theory to water quality analysis
in rivers, estuaries, and the coastal zone.

the necessary exposure to prototype process de-
sign problems. Some students elect to enroll in
our special projects course which is closely tuned
to the graduate research program. A noteworthy
point is the relatively large number of female stu-
dents in our program. In the classes of 77, '78,
and ’79, approximately 15-20% of the students are
female. By comparison, the national average for
women undergraduate chemical engineering is
close to 5%. The reason why our program has
such a relatively large number of women in it is
attributed to the attraction of its “bio-” and “life
sciences” overtones.

Our alumni have found employment chiefly in
the industry and government of The State of New
Jersey, with its heavy concentration of chemical
and biochemical industries. Our program in Bio-
chemical Engineering provides a unique educa-
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tional service to the State of New Jersey, which
occupies the number one position in the pharma-
ceutical industry. As indicators of the need for
biochemical engineers, several of our alumni are
employed with the New Jersey State Department
of Environmental Protection in the air and water
pollution divisions. Others have found extensive
and rewarding employment with such companies
as: Hoffmann-LaRoche, American Cyanamid,
Union Carbide, du Pont, Merck, Squibb, Johnson
and Johnson, Colgate-Palmolive, etc. Many of our
alumni have successfully completed M.S. and
Ph.D. degrees at leading Universities (e.g., Stan-
ford, Princeton, Michigan, Purdue, MIT, Minne-
sota, Cornell, Syracuse, Berkeley, IIT, Northwest-
ern, etc.). A number of the graduating seniors
have chosen to pursue other professional careers
in such fields as Medicine, Law, and Business.

“See the man. See the ball at all times.
Make sure you check out and go. Get your
tail into his hip. Be aggressive. Get the ball
to Jordan. Let’s get good shots at the other
end. Run, run, and run. Get back on de-

fense.”
—Tom Young,
Rutgers’ basketball coach
31-2, 4th ranked nationally, 1975-76

Reviewing the concept of dual sorption are (L to R)
K. Venkatasubramanian, Prof. Wolf Vieth, Jeffrey
Howell and Dr. Mary Amini.

DUAL FOCUS

URING THE LAST four years our graduate

research expenditures in the department have
averaged $225,000/year. Projections based on ex-
tensions of existing contracts plus approved new
contracts indicate that expenditures will top
$300,000/year for the 1977/78 fiscal year. At the
present time, there are 45 graduate students in the
program. Since the inception of our M.S. and
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Ph.D. programs, we have graduated 45 students
with the M.S. degree, with thesis, and 15 with the
Ph.D. degree. Today, the department’s graduate
program ranks among the top quarter of the
major colleges and universities in the United
States in the number of M.S. and Ph.D. degrees
granted annually in chemical and biochemical en-
gineering.

Our dual focus graduate program includes the
traditional program in chemical engineering,
which consists of instructional offerings in ther-
modynamics, polymers, transport phenomena,
kinetics and catalysis, process control, applied
mathematics, and computer simulation, and as the
second focus, a program in biochemical engineer-
ing, which features two aspects: microbial and
enzyme technology and engineering, and chemical
environmental engineering. The instructional of-
ferings in the biochemical program include prin-
ciples of biochemical engineering, reactor analysis
applied to the environment, enzyme engineering,
semipermeable membranes, and applied surface
chemistry. The biochemical engineering program
is buttressed by the availability of strong instruc-
tional offerings of other departments in Rutgers
University, notably the biological and mathemat-
ical/computer sciences areas.

Research emphases are currently on biochem-
ical engineering science and technology and en-
vironmental quality and management analysis. In
the former, research is centered around the ma-
terials science and reaction engineering of im-
mobilized enzymes and microbial whole cells and
fermentation technology. A project of the former
type deals with leukemia therapy, while one new
project of the latter type focuses on the bio-oxida-
tion of organic chemicals. Another deals with
modeling and control of enzyme regulatory
mechanisms in fermentation. These projects are
supported by government agencies as well as
private industry. Application of these biochemical
engineering projects are in the areas of food
processing, pharmaceuticals, and medicine.

Research in the environmental quality and
management fields involves the application of
chemical engineering transport and control theory
to water quality analysis in rivers, estuaries, and
the coastal zone. Problems dealing with thermal
pollution, systems modeling and computer simula-
tion, non-linear distributed parameter identifica-
tion, mixing and dispersion of pollutants, and the
conflict between water supply, pollutant wash-out
and non-point sources of pollution from urban
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centers are under active investigation. These proj-
ects are supported by NSF, the New Jersey Water
Resources Research Institute, and private indus-
try. Other sponsored research projects of the de-
partment are in the areas of structure-property

correlations for semipermeable membranes,
packed-bed water reaeration, the use of ultra-
filtration in raw sewage waste treatment, and a

RECENT PUBLICATIONS

Wolf R. Vieth: “Design and Analysis of Immobil-
ized Enzyme Flow Reactors,” in Applied Biochem-
istry and Bioengineering, Vol. 1, pp. 221-327,
E. Katzir, L. Goldstein and L. Wingard, eds.,
Academic Press, 1976.

Frank W. Dittman: “Epitaxial Deposition of Sili-

As early as 1964, Wolf Vieth became convinced that enzyme
catalysis was a “worthwhile area of future research suitable for introduction
of a fundamental chemical engineering approach.” Wolf's concept of enzyme

catalysis grew to mean biochemical engineering encompassing immobilized
enzyme catalysis, microbial engineering, fermentation, and waste treatment technology.

large interdisciplinary project on the fire hazards
of cellular plastics subjected to indirect heating,
sponsored by the Products Research Committee of
the National Bureau of Standards.

Having progressed this far in a relatively
short time, the department does not intend to rest
upon its laurels. Our enrollment is growing and we
will soon be recruiting two or three young faculty.
Our intention is to integrate into some promising
graduate research fields in chemical engineering
which, when added to our strength in biochemical
engineering, will help us in pursuit of our ultimate
objective . . .to round ourselves into a top-flight
State-supported Department of Chemical and Bio-
chemical Engineering.

“On film, Rutgers didn’t look that good. On
the field, they’re something else.”
—Vince Gibson
Coach of the U. of Louisville Football
team commenting on their loss to Rutgers,
18-0 over two seasons, and nationally
ranked.—The N.Y. Times, Nov. 7, 1976

FACULTY PROFILES

OME OF THE OUTSIDE interests of our fac-

ulty include saltwater angling, and guitar
(Wolf) ; piano playing and municipal government
(Frank) ; raconteuring and small game hunting
(Bob) ; jogging and semi-professional tournament
tennis (Burt) ; photography and skiing (Alkis) ;
electric-organ playing and all racket sports
(Shaw) ; and wilderness camping and contact
sports (Fred) (—a former regular on Rutgers
Varsity Football team—). On the professional
side, the faculty have published in numerous tech-
nical journals. Listed below are representative
recent papers.
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con in a Barrel Reactor,” No. 133, Advances in
Chemistry . .. Chemical Reaction Engineering 11,
Ed. by H. M. Hulburt, Amer. Chem. Soc., Wash.,
D.C., 1974, pp. 463-473.

Robert S. Ahlert: “Stochastic Variation of
Water Quality of the Passaic River,” Vol. 11, No.
2, pp. 300-308, Water Resources Res., April 1975.
Burton Davidson: “Modelling of Combined Mass
Transfer-Kinetic Effects in an Enzyme Membrane
Reactor System with a Direct Approach to the
Identification of Intrinsic Rate Parameters,” J.
Appl. Chem. & Biotech., 26 pp. 1-14, 1976.

Alkis Constantinides: ‘“Mathematical Modeling
& Optimization of Gluconic Acid Fermentation,”
AIChE Symposium Series No. 132, 69. 114 (1973).
“Enzyme Engineering—Part V: Modeling and
Optimizing Multienzyme Reactor Systems,” Chem-
tech, Vol. 5, p. 438, July 1975.

Shaw S. Wang: “Enhancement of Wastewater
reatment by the Uncoupler 2,4-Dinitrophenol,”
J. Food Science, 40, p. 302 (1975).

Fred R. Bernath: “Reduction of Canine Serum
Asparagine Levels by L-Asparaginase Immobil-
ized on :Collagen: A Potential Form of Cancer
Chemotherapy,” Transactions of the American
Society for Artificial Internal Organs, 21: 156-163
(1975).

K. Venkatasubramanian: a. ‘“Mathematical Mod-
eling of Enzyme Biosynthesis in Microbial Cells,”
b. “Induction and Catabolite Repression of Glucose
Isomerase Synthesis by Streptomyces Venezuelae
in Continuous Culture,” Fifth International
Fermentation Symp., Berlin (1976), pp. 97, 125,
169, 298. “The Influence of Environmental Factors
on the Regulatory Mechanisms of Enzyme Bio-
synthesis.”




