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In a brief existence spanning but a dozen
years, the Department of Chemical Engineering
at the State University of New York at Buffalo,
which began with a faculty of three and a hand-
ful of students, has rapidly developed into a full-
scale operation with thirteen faculty members
and a sizeable graduate program. Buffalo’s ChE
department is the only such department in the
State University of New York. The SUNY system
comprises four major graduate centers, many
four-year Colleges, a multitude of two-year insti-
tutions, and a number of special purpose installa-
tions. The entire system serves approximately
115,000 students, while the graduate center at
Buffalo, including its noted medical school, has
an enrollment of 22,000, distributed among two
major campuses and a collection of other sites
throughout the city and its environs.

On a 1000 acre site to the North of the city,
construction proceeds apace on a totally new, $650
million campus. This, and a number of other fac-
tors, suggest a period of continued growth for
our department.

The Department of Chemical Engineering is
one of six engineering departments in the Faculty
of Engineering and Applied Sciences. FEAS and
six other Faculties constitute the University Cen-
ter at Buffalo. Due to the nature of this form of
organization, students and faculty can work
within the atmosphere of a small engineering
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school, yet have the tremendous diversity and
varied human and material resources of a major
university within easy reach.

THE STAFF AND ITS ACTIVITIES

It is a truism that the quality of an academic
department may be gauged by the qualifications
of each faculty member. The staff of our depart-
ment incorporates expertise in all the classical
areas of ChE, and in a number of specialized
areas related to ChE, such as process metallurgy,
environmental and biomedical engineering, and
modern control theory. The faculty maintains an
extensive and productive program of research,
as indicated by approximately 50 journal articles
published during the 1971-72 academic year.
Several books and edited conference proceedings
by faculty have also appeared during the past two
years.

Since our departmental faculty is drawn from
a range of educational backgrounds (three of our
number received the Ph.D. degree in physical
chemistry), joint research projects crossing de-
partmental bounds are inevitable. Many of our
research publications result from collaboration
with cell biologists, mechanical engineers, physi-
cians, geologists and chemists.

In addition to the usual man-to-man research
collaboration, the structure of the University
allows the development of more formal means of
interdisciplinary academic activity. A Center for
Process Metallurgy was formed in 1969 to per-
form research on problems related to the steel
and other metallurgical industries. Two of the
three professors involved in the center, including
the director, are members of the Department of
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In ... but a dozen years, the Department which began with a faculty of three has developed
into a full-sized operation with 13 faculty members and a sizeable graduate program.

Chemical Engineering. This Center, in addition
to funding provided by industrial firms, has re-
ceived a grant from the NSF/RANN program for
the investigation of the applications of optimiza-
tion to the steel industry.

Three chemical engineers are members of the
Center for Theoretical Biology, which carries on
investigations in many diverse areas germane to
the biological sciences, and which publishes the
Journal of Theoretical Biology. Two other mem-
bers of our faculty have provided papers pub-
lished in this journal.

Another member of our department founded
and has served as Master of the Rachel Carson
College, an established undergraduate center for
the study of modern technology and its impact on
the environment.

For the area of undergraduate and graduate
teaching, our department is comparably active.
Innovation in teaching has been an important
theme. Two noteworthy new courses appearing in
the present academic year are a lower division
offering in Introduction to Chemical Engineering,
providing a modern approach, and a graduate
course in the Applications of Immobilized
Enzymes.

ChE faculty members also serve as instruct-
ors in FEAS-wide sophomore level courses in
thermodynamics and materials science. These
two courses provide the basic introduction to
these topics for all engineering students within
the University.

The matter of undergraduate advisement
ranks high in importance. Advisement seminars
are presented to all engineering freshmen, and
an extensive advisement brochure assists our
undergraduates in tailoring their individual pro-
grams to specific needs.

Perhaps the best way to provide an in-depth
look at our department is to consider each mem-
ber of our faculty on an individual basis.

JOE BERGANTZ is the man responsible for the crea-
tion of the department and served as our first chairman.
In this position, Joe hired most of the present faculty.
Additionally, he has served as Acting Provost of the
Factlty of Engineering and Applied Sciences. Joe’s cur-
rent research interests lie in the investigation of gas-
solid reactions which can be used to purify manufac-
tured gaseous fuels (i.e., resulting from the ga51ﬁcat10n
of coal) without loss of thermal efficiency.
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DON BRUTVAN, one of the original members of the
department, now holds but a one-eighth-time appoint-
ment, since his prime function lies in University Admin-
istration. Don is Associate Dean of the Division of Con-
tinuing Education which serves some 6500 students, in
both credit-carrying and credit-free programs.

HARRY CULLINAN, our present chairman, joined
the department in 1964. Harry is continuing his experi-
mental program for the determination of selected liquid-
phase diffusion coefficients. This program makes use of
a novel ultracentrifugal equilibrium sedimentation tech-
nique for the determination of the composition deriva-
tives of chemical potential for multicomponent liquid
mixtures. He is also conducting theoretical work to show
how the principles of non-equilibrium thermodynamics
apply to the solution of coupled transport phenomena.
During 1972-73, Harry has been on Sabbatical leave at
the University of Manchester Institute of Science and
Technology, Manchester, England.

PAUL EHRLICH, a physical chemist by training,
teaches both graduate and undergraduate courses in poly-
mer materials, polymerization, and thermodynamics. Paul
has completed experimental measurements and a theoreti-
cal analysis of the volumetric properties of ethane-n-hep-
tane mixtures in the supercritical region, including the vi-
cinity of the critical locus, and plans to extend his work to
other paraffin mixtures. Plans are also underway for new
studies of the observed divergence from classical predic-
tions of thermodynamic and transport properties of ma-
terials at the critical-locus. Paul also has completed an
ESR study of crystallizable, high-molecular weight
polythenylacetylene. This work promises to be of sig-
nificance in the design of improved polymeric semiconduc-
tors and photoconductors.
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BILL GILL, who joined us in September, 1971, is
Provost of FEAS. The heavy administrative load has not
impeded his program in teaching and research, however,
Bill currently supervises a group of two post-docs and
nine graduate students. With R. Sankarasubramanian,
he continues the development of a new solution technique
for convective diffusion problems by generalization of
their original approach to dispersion problems to include
interphase transport and chemical reaction. Bill and
M. Doshi are working on a countercurrent ion exchange
unit and have succeeded in markedly increasing the
efficiency of such units. This work has led to a simple
model which seems to explain the effects of bypassing
quite adequately. He is studying both theoretically and
experimentally the properties of tubular and hollow-fiber
reverse osmosis systems. Experimental work with L.
Derzansky has shown that natural convection in tubu-
lar R. O. systems has a significant bearing on perform-
ance. An analysis of hollow fiber systems has led to
an approach to optimal design which appears to hold
promise. In collaboration with GREG VERMEYCHUK a
study is underway on the oxygenation of liquids in open-
channel turbulent flow. Greg and Bill are preparing an
experimental study of the effectiveness of diffusion
boundary layer withdrawal in the improvement of per-
formance in R. O. systems. Alternating sections of selec-
tive and non selective membranes will be used.

Another physical-chemistry trained member of our
department is BOB GOOD. Bob has recently shown that
certain anomalies in the rate of penetration of a liquid
into a porous body such as a bed of powder, or a capillary,
can be explained with the aid of a generalization of the
Washburn equation for capillary flow. He has discovered
an anisotropic effect in the wetting of stretch-oriented
polymers, and a heat effect in the peeling of a pressure-
sensitive tape. He has developed a general theory of the
contact angles of liquids on solids and has very recently
published a theory that is an important advance in the
understanding of interfacial separation in adhering sys-
tems. He has shown that the adhesion of living cells to
each other in tissues is due to forces that physical
chemists and chemical engineers have been studying for
a number of years, with respect to the stability of emul-
sions and solid-in-liquid dispersions. This last develop-
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ment has important consequences in embryology, and in
research on cancer. Bob is also a member of the Center
for Theoretical Biology.

JOHN HOWELL’S research is directed toward many
important problems in the environmental area. He is
currently performing theoretical and experimental in-
vestigations on the effects of wall growth of organisms
in biological reactors. Such effects have been shown to
be of great significance when scale-up of biological re-
actions is to be done. John is currently performing
studies on the use of certain types of biological reactors
for the production of single cell protein to be used as an
animal feed supplement, and for the treatment of indus-
trial wastes. John is offering a new graduate course in
immobilized enzyme technology, and, with the help of
Greg Vermeychuk, produced a totally new selection of
undergraduate advisement materials. John had served
as Master of the Rachel Carson College until recently,
when he left the post in order to devote full time to the
department.

KEN KISER’S research work shows a strong inter-
disciplinary orientation. He collaborates with members
of the Civil and Mechanical departments in the use of
their unique rotating models of Lakes Erie and Ontario
to characterize the spread of material and thermal pol-
lutants in these bodies of water. With members of
Mechanical Engineering and the medical School he seeks
to experimentally determine velocity profiles in the aortae
of living dogs. This work will provide information neces-
sary for the design of better artificial heart valves for
human patients. Ken is also conducting experimental
work on mixing in turbulent jets.

HARMON RAY’S interests in process modelling, optim-
ization and control have led him into many diverse fields.
He has developed rigorous quantitative descriptions for
a number of polymerization systems including copoly-
merization and heterogenous polymerization reactors.
Another major area of interest has been the modelling
and optimization of catalytic reactors experiencing cat-
alyst deactivation, and he has developed several efficient
optimization algorithms for treating these problems.
More recently, Harmon has collaborated with JULIAN
SZEKELY to apply modern optimization and control
techniques to the problems of the steel industry. In order
to acquaint the metals processing industry with these
ideas, Harmon and Julian have (for the past 3 years)
put on a 3-day intensive course entitled “Optimization in
Process Metallurgy” which has been well attended by
industrial people and professors alike. Harmon and
Julian’s interest in Optimization, as applied to a number
of fields, have led to their recently published monograph
entitled “Process Optimization” (Wiley 1973). Harmon
has also been active in the field of process dynamics,
estimation and control and has contributed papers in a
number of areas. These include the control of systems
having time delays in the state, control, or measuring
device, as well as the dynamic behavior of chemical re-
actors. Harmon’s research efforts in process control were
recognized in 1969 when he was presented the Donald
P. Eckman Award of the American Automatic Control
Council.
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JULIAN SZEKELY, Director of the Center for
Process Metallurgy is active both within the field of
Chemical Engineering and Process Metallurgy. He is
one of the pioneers of the application of chemical en-
gineering techniques to metals processing operations.

The co-author of two texts, Rate Phenomena in
Process Metallurgy (with N. Themelis) and Process Op-
timization with Harmon Ray, he has also edited two
volumes, Blast Furnace Technology and The Steel In-
dustry and the Environment.

Julian’s research ranges from bubble dynamics, turbu-
lent flow in solidification to gas-solid and solid-solid re-
actions, and scrap-melting kinetics. Julian publishes ex-
tensively in both the chemical engineering and the
metallurgy literature and his work has been recognized
by ihe “Junior Moulton Medal” (British Institution of
Chemical Engineers, 1964), the D.Sc¢ (Eng) degree (Uni-
versity of London, 1972), The extractive Metallurgy Di-
vision (A.ILM.E.) Science Award (1973) and the Mathew-
son Gold Medal (A.I.M.E.) also in 1973
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GREG VERMEYCHUK is extending his work on
suboptimal feedback control of systems described by
partial differential equations. He is developing new com-
putational algorithms and applying them to models of
tubular reactors with the goal of providing more effec-
tive and reliable software packages for direct digital
control installations. It is expected that this work will
extend the range of direct digital control to include more
complex systems of practical importance.

Since joining the department in September, 1971,
Greg has started to branch into other research areas.
He is collaborating with Bill Gill on a combined theoreti-
cal and experimental study of the use of specially de-
signed membranes to improve reverse osmosis systems
for desalination of water and other applications. Greg
will work with Bill in the study of mixing and dispersion
in open channel flows. This work will have great im-
portance in assessing the downstream effects of concen-
trated sources of pollution, such as industrial discharges.
Greg has also developed a new sophomore-level intro-
ductory course in chemical engineering.
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TOM WEBER has developed a number of models to
describe the behavior of adsorption beds. For gas-solid
systems, one model accounts for the coupling of the heat
transfer and mass transfer effects. This model was suc-
cessfully tested using a gas mixture of ethane and helium
with activated carbon. More recently, he has turned his
attention to liquid-solid systems because of their potential
importance in waste water treatment. Both pore-and
solid-diffusion models are being explored, as well as the
possible effects of axial dispersion. Tom has collaborated
with Ken Kiser in a recent study of heat transfer in
pulsed laminar flow.

Tom is also interested in process dynamics and control.
He is carrying on some work on multivariable processes
with interactions. As an outgrowth of his teaching in-
terests in control, he has written an undergraduate text-
book, An Introduction to Process Dynamics and Control,
which will be published by Wiley-Interscience in June.
Tom also coordinates credit-free technical courses and
programs in the Division of Continuing Education.

Last, but by no means least, comes our present Acting
Chairman, SOL WELLER. Far from new to administra-
tive matters, Sol has served as Acting Chairman before,
as well as having held research management posts in
industry before joining the Buffalo faculty in 1965.

Sol’s study of the supported metal and transition
metal oxide catalysts has shown that the special chemical
properties of surface ions can help to explain their
catalytic behavior and their tendency to sinter. He is
using alumina-deficient mordenite to develop a simple
picture for the catalytic action of zeolites. And he is
applying the Frank-Kamenetskii theory of ignition and
quenching at the surface of catalytic wires as a tool to
optimize activation techniques for metals. As chairman
of a U.N. committee, he is active in establishing inter-
national standard test methods for catalysts. Finally, as
a member of the Center for Theoretical Biology at
Buffalo, he is involved in planning Viking experiments
to search for the existence of life on Mars.

THE UNDERGRADUATE PROGRAM

The undergraduate program in chemical en-
gineering of Buffalo has many unusual features in
addition to the rather standard offerings which
typify such programs. Within a University-wide
framework of thirty-two courses of four credit-
hours each as a requirement for the Baccalaur-
eate degree, we have designed our program to
afford each student the maximum flexibility in
tailoring a program which suits his or her indi-
vidual needs. In addition to standard lower-divi-
sion requirements of mathematics, chemistry, and
physics, there are required faculty-wide courses
in the principal engineering sciences. The courses
in materials and engineering thermodynamiecs are
often taught by members of our department. The
courses in thermodynamics are worthy of note,
since the Department of Chemistry accepts these
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courses as sufficient preparation for the second
course of a two-course sequence in physical chem-
istry. The normal requirement of the first course
is waived for ChE students.

As soon as they are identified, departmental
majors are assigned faculty advisors who help
the student make the most out of his or her elec-
tive courses. Since ChE undergraduates often
enter graduate or professional programs in man-
agement, law, medicine, and other diverse fields,
the needs of different students vary widely.

Certain unique features of our undergraduate
program include the two-semester senior level
course sequence entitled Applied Chemical Engi-
neering, or simply, “ACE.” In the ACE sequence,
students are exposed to detailed treatments of
ChE unit operations from a theoretical point of
view, coupled with a series of small design proj-
ects. With modifications, over the years, this
course has been quite successful, especially with
the more practically oriented students. Since the
course requires intensive preparation, it is usually
team-taught by two professors.

Undergraduates interested in environmental
problems have the opportunity to enroll in the
Rachel Carson College, a comprehensive living-
learning unit specializing in technological/en-
vironmental studies.

The students provide valuable feedback on
the degree of success of our teaching efforts in
evaluations conducted each semester by the Office
of the Provost. In such a climate, dedication to
teaching obviously flourishes.

We have had some success in encouraging
women to enter the profession. Of our 1973 senior
class of twenty there are three women.

THE GRADUATE PROGRAM

The department offers courses of study lead-
ing to both the M.S. and Ph.D. degrees in Chemi-
cal Engineering. Of the 50 students in residence
at this time, 20 are formally pursuing Ph.D. re-
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search. Up to June of 1972, 16 Ph.D. and 55 M.S.
degrees have been awarded. Of the Ph.D.s, 6
have obtained university teaching positions, both
in the U.S. and abroad. The department expects
to award 17 M.S. and Ph.D. degrees in the 1972-
73 academic year.

Graduate research is very active, as detailed
in the section on the activities of the staff. To
speak in general terms, however, our graduate
program offers definite strengths in process
metallurgy, materials (notably polymers) and
environmental studies as well as the more com-
mon aspects of chemical engineering. These
strengths are expected to be developed further
when the department moves to the new North
Campus in 1976-77.

Graduate course offerings are many and
varied. Students are encouraged to take courses
outside the department in order to augment their
research interests and to broaden their back-
ground.

IN SUMMARY

From all that has been presented above, and
from observation of the day-to-day workings of
our faculty and students, one may characterize
the department at Buffalo as young, and prepar-
ing to enter a phase of growth.

The addition of Drs. Gill, Ray, and Vermey-
chuk, all in the past two and one-half years, has
increased the scope of departmental research.
For September 1973, Professor Eli Ruckenstein
will come to Buffalo as Faculty Professor of En-
gineering and Applied Sciences. Professor Ruck-
enstein is already interacting on research prob-
lems with three members of the department, and
will be offering courses within the department
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