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In -1977 Eli Ruckenstein received the Alpha Chi 
Sigma award presented by the AIChE. The award 
cited him for his "outstanding and prolific re­
search contributions in transport phenomena, 
catalysis, colloid systems and thermodynamics." 
Yet, up to 1969, Eli's work had concerned more 
conventional aspects of heat and mass trans[ er 
( such as distillation and fluidization) and inter­
~acial phenomena. His early publications, includ­
ing a patent related to ammonia synthesis, were 
largely in journals of his native Romania or of 
the Soviet Union and, therefore, almost unknown 
in the West. However, in a span of only eight 
years following his arrival in the U.S., this man 
developed enough visibility, in areas of research 
previously unknown to him, to be accorded this 
national recognition. 

How can a man, then 45, faced with the 
difficulties of adapting to a new culture, find the 
motivation and time to successfully undergo such 
a metamorphosis in research? Below are three 
vignettes which may suggest an answer. First is 

"When I was 12 I discovered Gogol 
and Dostoievsky and not much later, Tolstoi 
and Gorki. My adolescence was strongly 
influenced by these writers and I 
could hardly wait to return home 
each day to continue reading." 
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a biography of his life in Romania, as recalled by 
several of his former graduate students and re­
written in a first-person style which attempts to 
convey some of his personality. Then follow de­
scriptions of the atmosphere surrounding Eli at 
Delaware and, later, at Buffalo, as told by two of 
his associates. 

"I was born in Botosani, a small city located 
in the hilly area of Moldavie between the Car­
pathian Mountains and the river Pruth, not too far 
from the border with the Soviet Union. The city 
was an agricultural center populated with many 
boieri (landowners) . The numerous pay sans who 
farmed the land for them lived in humble shacks, 
huddled together in small villages outside of the 
city. Botosani itself was divided into two sections:" 
one containing the magnificent homes of the 
boieri while the other was a slum, populated 
largely by Jews. While the novels of Gogol and 
Turgheniev provide an image of the opulence of 
the boieri, the writings of Shalom Aleihem de­
scribe the misery of the luft menchen living in 
these slums. 

"My father was relatively prosperous when I 
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was born, but our financial situation deteriorated 
and became desperate during the great depression 
of 1930. Few memories from my childhood de­
serve to be mentioned. I refused to learn the 
alphabet until my teacher read a few chapters 
from Cuore by Edmondo d' Amids and a few 
chapters from Robinson Crusoe. From that 
moment on my fascination with books has only in­
creased. 

"Our education at the lyceum was based largely 
.on the French tradition; yet I was attracted to 
the Russian novelists. When I was 12 I discovered 
Gogol and Dostoievsky and not much later, Tolstoi 
and Gorki. My adolescence was strongly influenced 
by these writers and I could hardly wait to return 
home each day to continue reading. I am not a 
loner but my fascination with Lermontov, Pushkin 
and Dostoievsky transformed a child into an 
adolescent, perhaps too early. 

"I never visited Russia. The only message from 
that country was the cold wind, Crivatul, which 
came from the Russian Steppes each winter. But 
to me, this wind was bringing the warm humani­
tarianism described by Russian novelists. I am 
disappointed by the modern Russian literature. 
The policy of the Communist Party has destroyed 
a great cultural tradition. 

"When I was fourteen the war started and 
racial laws eliminated me from the state schools. 
The Jewish community organized a private school 
and very few of our instructors were professional 
teachers. They were intellectuals who had lost 
their jobs because of the racial laws, but they had 
unusual enthusiasm, dedication, and that strength 
of cha.racter built by difficulties. One of them, 
Miron Grunberg, was only a few years older, but 
he had an unusually broad culture and intelligence. 
He was a model for all of us. Because of forced 
labor, he died while still young. I was glad to 
learn, two years ago, that his volume of poetry 
has been recently published in Israel by his mother. 
Having achieved this goal, she died a few days 
after its publication. 

"At seventeen I was drawn into forced labor 
and worked on the construction of buildings by 
carrying bricks onto a scaffold. Despite the long 

. hours, I stubbornly prepared for exams for the 
11th and 12th grades and although I was out of 
school, managed not to fall behind in my studies. 
The Red Army liberated Botosani from the 
Fascist occupation in April, 1944. Later that year 
I moved to Bucharest, hoping to be accepted at 
the University. 
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"I had no idea what to expect at the University 
or even what career to pursue. Having grown up 
in a small town, I felt completely lost when I first 
arrived in the metropolis of Bucharest. Following 
the advice of a family friend, I finally decided to 
compete for a place in chemical engineering at the 
Polytechnic Institute. 

"Life as a student was a constant struggle. In­
flation soared: my father's monthly salary was 
but enough to buy a bus ticket home. Hunger, cofd 
and humiliation were not strangers to me. 

"There were also happy occasions. In 1946 I 
met Velina Rothstein and we became close friends. 
Together we read Spinoza and Nietzsche. Even 
now I marvel at the unusual culture of this girl, 
then 16. We were married in 1948. No one has in­
fluenced my life more than Velina. 

"The Chairman of the Department of Chemical 
Engineering at the Polytechnic Institute w~s 
Emilian Bratu, one of the most admirable men I 
ever met. After five years of study and my gradua­
tion in 1949, he chose me to be his assistant and 
provided me with the best possible conditions, 

"In 1946 I met Velina Rothstein ... 
Together we read Spinoza and Nietzche. 
Even now I marvel at the unusual culture 

of this girl, then 16. We were married 
in 1948. No one has influenced 

my life more than Velina." 

under the circumstances, for research. As an 
assistant professor, I aided Bratu in recitation and 
laboratory sections of his courses. 

"By tradition, there were no formal graduate 
courses offered by the Institute. The library had 
very few of the books that were available to gradu­
ate students in the West and received journals 
only after a year or more of delay. So Industrial 
and Engineering Chemistry became my graduate 
school, my textbook, and my teacher. I read each 
volume in series, some from cover to cover, 
beginning with Vol. I. Although there are some 
advantages to this procedure, it is most inefficient 
and is not to be recommended. It is like trying to 
deduce the plot of a novel by starting in the 
middle. Without knowledge of earlier develop­
ments, I began to understand the papers only 
through stubbornness and repetition. 

"In addition to a qualifying examination and a 
dissertation, a major requirement for the Ph.D. 
degree was to pass a test on Marxism and Lenin­
ism. Some of my colleagues spent more than a year 
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studying for this exam. I chose not to take it. In 
1966 the law was changed to eliminate this re­
quirement and then, at the urging of Velina, I 
submitted some of my papers as a dissertation and 
received the Ph.D. degree. 

"In Romania, as in most communist countries, 
financial support for research is given to a small 
group, chosen more or less arbitrarily by the Party. 
Usually, assistant and associate professors work 
for the department chairman, who then becomes 
well known because his name is routinely added 

Ruckenstein (left) an~: his colleague Stroeve. 

to any publication submitted from the department. 
Some of these chairmen are distinguished 
scientists and deserve recognition; many others 
acquired their position more through Party mem­
bership than scientific competence. 

"Professor Bratu, who is now retired, was 
unusually fair and modest in this respect. He pro­
vided academic freedom and refused to sign his 
name as an author on a paper when he felt he had 
not contributed enough. With the passage of time 
my respect for him continues to grow as I better 
appreciate how much I benefitted from the un­
usual atmosphere he provided. 

"Understandably, papers published in Ro­
manian, or even Russian, journals are largely un­
known here. Until late 1950, we were not allowed 
to send manuscripts to the West. When the ban 
was finally lifted, manuscripts were returned due 
to "lack of space." During the McCarthy era 
scientists paid twice for living under a communist 
regime. 

"In the atmosphere of scientific exchange 
which followed President Nixon's goodwill trip to 
Romania in August, 1969, I was allowed to come 

· to this country as a senior NSF scientist at 
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Clarkson College. Velina accompanied me but our 
two teenage children, Andrei and Lelia, stayed 
in Romania with Velina's parents. I spent a most 
interesting year at Clarkson, interacting with the 
faculty. 

"From 1970 to 1973 I was at the University 
of Delaware. In retrospect, I perceive this to have 
been a period of change in my research direction. 
Published accounts of scientific research are much 
more readily available in the U.S. than in Romania. 
I became overwhelmed by the amount of informa­
tion available and the desire to digest all of it. 
With this new knowledge came new questions, 
which I then tried to answer and in the congenial 
atmosphere at Delaware I had many enriching dis­
cussions with my colleagues. Gradually my re­
search shifted from heat and mass transfer to 
catalysis and colloids, but only with the benefit of 
time does this change appear as a discontinuity. 

"At that time I was too preoccupied with the 
frustrations of trying to get our children out of 
Romania to notice the change. It was a very 
difficult period for Velina and me. We shall never 
forget the moral and material support we received 
from Art Metzner and others at Delaware. Finally, 
after two years of persistent effort and a lot of 
luck, my family was once again together, this time 
in the U.S." 

*** 
This is how Eli might tell the story of his life 

in Romania. Since his immigration to the U.S., 
he has held resident faculty positions at the Uni­
versity of Delaware and, later, at the State Uni­
versity of New York at Buffalo. Eli has served as 
principal advisor for twenty-three doctoral and 
post-doctoral students. Fifteen of his former 
students from Romania or the U.S. now hold 
academic positions and three are department 
chairmen. 

One of his former students is Dennis Prieve, 
who is now on the faculty of Carnegie-Mellon 
University. Dennis provided us with this next 
vignette, which describes the atmosphere sur­
rounding Eli at Delaware. 

*** 
"In the fall of 1970, when I began my gradu-

ate studies at the University of Delaware, I, like 
many of my fell ow students, found Professor 
Ruckenstein awesome. Never had we encountered 
anyone who so effervesced with ideas, who had 
such deep knowledge of so many areas, or who 
could readily identify and explain the essence of 
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Ruckenstein's approach to engineering 
science is like the impressionist's approach to 

painting; the goal is to capture the essence of an 
object or a phenomenon without producing 

an exact image or description. 

complex phenomena so clearly and succinctly. We 
soon discovered he was also a warm person who 
enjoyed sharing his knowledge and ideas with 
others, especially students. Word spread that the 
best way to do a literature search on any thesis 
topic was to pay a visit to Ruckenstein's office. His 
encyclopedic knowledge of the literature on most 
any subject of interest to chemical engineers and 
his nearly photographic recall of important papers 
became legendary. 

"While detailed knowledge of what has been 
done in a given area is impressive in itself, it is 
the creative use of that knowledge in a continuous 
proliferation of ideas which is Ruckenstein's forte 
and the most powerful source of inspiration to 
students. In those days at Delaware, one of the 
hurdles graduate students encountered on the way 
to a Ph.D. was the "original proposition." We 
were asked to find an original research problem, 
not related to our M.S. or Ph.D. research, and 
defend an approach for solving it. We soon learned 
that the second part--the solution-was easy com­
pared to the first. Months were sometimes spent in 
the quest; meanwhile ideas acquired value like 
precious jewels. Once again we discovered that a 
discussion with Ruckenstein could save months of 
searching. 

"Ruckenstein's vigor, enthusiasm and deter­
mination in research are contagious to those 
around him. When I began working with Rucken­
stein on my Ph.D. research (he rejected the notion 
that any graduate student worked for him), I ex­
perienced the true excitement of research. At the 
same time I became astonished by his youthful · 
energy and unbridled drive. 

"My topic was the influence of colloidal forces 
on the transport of hydrosols. Several times per 
day he visited my office to discuss this work or 
some new paper he had just read. He often said 
how pleased he would. be if I would awaken him 
in the middle of the night with news of some 
breakthrough. Even now he telephpnes me long­
distance to discuss his, or my, research. This 
almost continuous interchange of ideas provides 
an electric atmosphere in which, for example, he 
and I produced twelve publications. 
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"My experience was not unique. Berne P.uiver­
macher (now with DuPont of Switzerland), a 
classmate of mine, did his Ph.D. research on the 
aging of supported metal catalysts by sintering. 
This work opened what has become Ruckenstein's 
second new research area: catalysis. Rakesh Jain, 
another classmate (who is now a faculty colleague 
at Carnegie-Mellon University), submitted a term 
paper on the stability of thin liquid films for 
Ruckenstein's graduate course in Diffusion Opera­
tions. This paper was later published and, although 
not related to his Ph.D. research, it provided the 
basis for Rakesh's first funded research proposal 
after he later joined the faculty of Columbia Uni­
versity. 

"Of course, not all of Ruckenstein's students 
found this electric atmosphere to their liking. In 
contrast to the more common practice of a weekly 
meeting between student and advisor, the daily in­
formal discussions with Ruckenstein (sometimes 
two or three times per day, including weekends) 
were interpreted by some students as undue pres­
sure when, in fact, they reflected a genuine and 
deep interest in and an eagerness to obtain the 
results. As his students, we learned it was far 
more rewarding to obtain an order-of-magnitude 
answer to a new problem than to add another sig­
nificant figure to the answer of an old problem; 
we learned also that it was far more exciting to 

Ph.D. candidate Srinivasan in consultation with 
Ruckenstein. 

explain a new effect qualitatively than to predict 
quantitatively an old effect in a new coordinate 
system. 

"Ruckenstein's approach to engineering science 
is like the impressionist's approach to painting: 
the goal is to capture the essence of an object or a 
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Never had we encountered anyone who so effervesced wjth ideas, who had 
such deep knowledge of so many areas, or who could raadily identify and explain the essence 
of complex phenomena so clearly and succinctly. We soon discovered he was also a warm person 
who enjoyed sharing his knowledge and ideas with others, especially students. 

phenomenon without producing an exact image or 
description. As photography shifted the emphasis 
of art from realism to impressionism, advances in 
computer technology and numerical methods will 
change the emphasis of engineering science from 
exact solutions of mathematical models to explain­
ing anomalies and formulating models. To meet 
these new goals, a broad technical base is required 
together with an appetite to learn new fields. 
These are qualities of Ruckenstein which he also 
instills in his students." 

*** 
Two former graduate students at Del,aware 

followed Eli when he moved to SUNY at Buffalo. 
One of these was Charles Dunn (now with Owens­
Corning) whose Ph.D. research at Buffalo con­
cerned the stability of thin solid films and the slip 
of drops which occurs during wetting of solids. 
The other was Dady Dadyburjor (now at RPI), 
who did post-doctoral research with Eli on 
catalysis by metals and mixed oxides. Dady pro­
vides this last vignette which describes his ex­
periences with Eli at Buffalo. 

*** 
"As a post-doctoral fellow with Eli Rucken­

stein, life was uncomplicated, straightforward, and 
busy. For him then, as now, his family, his work 
and his students were and are all-important; 
everything else places a very distant second. 
Certainly no one associated with him has ever 
had occasion to indulge in the deadly sin of sloth. 
His expectations of his colleagues are high, but his 
demands on himself are much higher. 

"Rare was the day when I arrived at work 
before him. Rain or shine or snow, he would walk 
about two miles from his home to his office in the 
Parker Engineering Building on the old campus. 
Almost invariably he would have forgotten to eat 
breakfast, so 10 o'clock would find him raiding 
his brown bag. Throughout the day there would 
be a steady stream of students and telephone calls; 
advice, exhortations and commiserations. In the 
evenings he would ride back in our car pool, Ma­
hendra Doshi (now at the Institute for Paper 
Chemistry in Appleton) and Avi Marmur (now at 
Technion in Israel). We held our lives too dear to 
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ask him to drive. A fascinating idea, or a telling 
counter-argument, and he would lose sight of the 
more prosaic things in life such as stopping at red 
lights. After supper the work of the day would 
start up again. Many was the concept firmed up 
or laid to rest, and many were the bottlenecks re­
moved, when saner souls were in bed. 

"Stories of his single-mindedness abound. My 
own favorite concerns the time he. was at the 
ballet. Something on stage reminded him of a 
project on which he was working. He reworked the 
analysis in his mind, came up with the fallacy, 
and solved the problem. From then on, his evening 
was spoiled until he could get home and discharge 
the contents of his mind. He went to bed shortly 
before dawn, tired but satisfied. 

"Eli is a man who generates ideas, who believes 
that phenomena exist to be explained, and the 
name of the discipline is irrelevant. This, together 
with an encyclopaedic memory and an intuitive 
grasp of scientific principles, have led to contribu­
tions in many areas. For example, some topics of 
his doctoral students at Buffalo included sintering 
and redispersion of supported metal catalysts (by 
Y.F. Chu, now at Mobil), deposition of blood 
platelets and the kinetics of thrombus formation 
(by A. Marmur, now with Technion), stability 
of thin solid films (by C. Dunn, now with Owens­
Corning), micellization (by R. Nagarajan, now at 
Penn State), microemulsions (by J.C. Chi, now a 
department chairman in Taiwan), structure and 
phase transitions in oxides (by J. Kumar, now at 
!IT, Kanpur), splitting of Pt crystallites on 
alumina (by M. Malhotra), adsorption in ultra 
small pores (by W.H. Chen, now at National 
Cheng Kung Univ.), thermodynamics of wetting 
(by P.S. Lee, now on the faculty at SUNY 
Buffalo), kinetics of glass formation (by S. K. 
Ihm, now at the Korean Advanced Studies Insti­
tite) and the design of pores in alumina (by K. N. 
Rai, now at !IT, Kampur). 

"Eli works with so much gusto that it could 
be considered his hobby. If he were to admit to a 
second hobby, it would probably be the study of 
philosophy and the history of religion. Knowing 
him to be a less than orthodox practitioner of the 
Jewish faith, it surprised me when he first 
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launched into an expostulation of the intricacies 
of that philosophy, and its links to other religions. 
Some years ago his family presented him with a 
complete set of the Duran ts' treatises on Western 
Civilization. From time to time he would keep us 
posted about his advance through the series, 
criticize their shortcomings, and marvel at their 
insights. 

"His course in Special Topics delivers exactly 
what the title promises. Students work at their 
own pace, reading the literature on a topic or 
topics of interest to them. The odds are that Eli 
has done some work in that area. To be successful, 
such a course requires an instructor with a prodi­
gious command of the literature and an interest in 
working one-to-one with students. From all 
accounts, this course is eminently successful. 

"His undergraduate classes also bear his par­
ticular stamp. There is probably as much of the 
history and the philosophy of chemical engineering 
as there is heat transfer in any given lecture. After 
all, most of the information on heat transfer is 
available in the textbook; to expound on it from a 
historical perspective requires someone like Eli. 

"I remember the two years I spent in Buffalo 
with fondness. No one who has interacted closely 
with Eli can be untouched by his warm per­
sonality." 

These vignettes portray a self-taught humanist 
who inspires his associates toward academic 
careers by his insatiable appetite for knowledge 
and understanding. While accessibility to a greater 
number of more current scientific journals per­
mitted the expansion of his research horizons, and 
while the greater academic freedom in the West 
may have stimulated this expansion, only his 
strength of character can explain Eli's successful 
and rapid adaptation to academic life in the U.S. 
and his remarkably broad and prolific efforts in 
research. • 

[iJb;I conferences 
APPLIED NUMERICAL METHODS 
June 15-19, 1981. University of Michigan 

Intensive course intended for those persons in in­
dustry and government who wish to acquire a 
working knowledge of numerical methods. Presen­
tations cover a variety of numerical methods used 
in the solution of practical engineering problems 
and their implementation on digital computers. 
Contact Engineering Summer Conferences, 300 
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Chrysler Center, North Campus, Ann Arbor 
MI 48109 

NEW DEVELOPMENTS IN MODELING, SIMULATION 
AND OPTIMIZATION OF CHEMICAL PROCESSES 
July 20-29, 1981 M.I.T. 

Program to present basic principles and techni­
ques for computer-aided design and control of in­
dustrial-scale chemical processes. Topics: steady­
state process simulation, process optimization, 
dynamic modeling and simulation of chemical pro­
cesses, computer-aided process systhesis, physical 
property calculation. Contact Director of the Sum­
mer Session, MIT, Room E19-356, Cambridge MA 
02139 

ADVANCES IN EMULSION POLYMERliATION AND 
LATEX TECHNOLOGY 
June 8-12, 1981 Lehigh University 

An in-depth study of the synthesis and properties 
of high polymer latexes. Subject matter will in­
clude a balance of theory and applications as well 
as a balance between chemical and physical 
problems. For further information, contact Dr. 
Mohamed S. EI-Aesseer, ChE Department, 
Whitaker Lab #5, Lehigh University, Bethlehem, 
PA 18015 

UNDERGROUND STORAGE OF GASES 
June 18-25, 1981 Boyne Falls, Michigan 

Short intensive course by Katz and Tek, to be 
held at Boyne Mountain Resort. Write or call E. L. 
Rudge, CEEC, 2000 E. Stadium Blvd., Ann Arbor, 
MI 48108 (313) 764-2383 or 663-3634 

fi) n ;I book reviews 
PRINCIPLES OF POLYMER PROCESSING 

By Z. Tadmor and C. G. Gogos 
W iley-1 nterscience 

Reviewed by C. D. Han 
Polytechnic Institute of New York 

I 

I must point out that it is not easy to write a 
textbook of polymer processing, especially for the 
beginner, because the understanding of the subject 
requires some knowledge of, or at least some ex­
posure to, fluid mechanics, heat transfer, rheology, 
polymer chemistry, and polymer physics (morph-

Continued on page 90. 
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