
UNIVERSITY OF ALBERT A 
EDMONTON, ALBERTA, CANADA 

Graduate Programs in Chemical and Petroleum Engineering 

Financial Aid 
Ph.D. Candidates: up to $5,000/ year. 
M.Sc. and M.Eng. Candidates: up to $4,000/ year. 

Commonwealth Scholarships, Industrial Fellowships 
and limited travel funds are available. 

Costs. 
Tuition: $535/ year. 
Married students housing rent : $120/ month. 
Room and board, University Housing: $100/ month. 

Ph.D. Degree 
Qualifying examination, minimum of 13 half-year 
courses, thesis . 

M.Sc. Degree 
5-8 half-year courses, thesis . 

M.Eng. Degree 
l O half-year courses, 4-6 week project. 

Department Size 
15 Professors, 3 Post-doctoral Fellows, 
40-50 Graduate Students. 

Applications 
Return postcard or write to: 

Chairman 

Department of Chemical and Petroleum Engineeri ng 
App lication deadline for the academic year is May l st. 
Late applications considered only in exceptional cases. 

Faculty and Research Interests 
R. G. Bentsen, Ph.D. (Penn. State): Flow Through Por­
ous Media, Secondary Recovery Mechanisms. 

I. G. Dalla Lana, Ph .D. (Minnesota): Kinetics, Hetero­
geneous Catalysis. 

P. M. Dranchuk, M.Sc. (Alberta): Pattern Flooding, 
Reservoir Wettability, Flow Through Porous Media. 

D. G. Fisher, Ph.D. (Michigan): Process Dynamics and 
Control, Real-Time Computer Applications, Process 
Design. 

D. L. Flock, (Associate Dean), Ph .D. (Texas A & M): 
Petroleum Reservoir Analysis, Secondary Recovery 
Mechanisms . 

A. E. Mather, Ph .D. (Michigan): Phase Equilibria, 
Fluid Properties at High Pressures, Thermodynamics. 

W. Nader, Dr. Phil. (Vienna): Heat Transfer, Air Pol­
lution, Transport Phenomena in Porous Media , Ap­
plied Mathematics. 
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F. D. Otto, Ph .D. (Michigan): Mass Transfer, Computer 
Design of Separation Processes, Polymerization. 
D. Quon, Sc.D. (M.I.T.): Applied Mathematics, Optimi­
zation, Statistical Decision Theory. 
D. R. Robinson, (Chairman), Ph.D. (Michigan): Thermal 
and Volumetric Properties of Fluids, Phase Equilibria , 
Termodynamics. 
J . T. Ryan, Ph.D. (Missouri): Two Phase Flow, Fluid 
Mechanics. 
D. E. Seborg, Ph .D. (Princeton): Process Control, Ad­
aptive Control, Stab il ity Theory. 
F. A. Seyer, Ph .D. (Delaware): Turbulent Flow, Rheo­
logy of Complex Fluids. 
S. E. Wanke, Ph .D. (California-Davis): Catalysis, Kine­
tics . 
R. K. Wood, Ph .D. (Northwestern): Process Dynamics 
and Identification, Control of Distillation Columns. 

Department Facilities 

Located in new 8-story Engineering Centre. 

Excellent Complement of computing and analytical 
equipment: 

- IBM 1800 (real-time) computer 
- EAi 590 hybrid computer 
- AD 32 analog computer 
-2 IBM 360/ 67 terminals 
-Weissenberg Rheogoniometer 
-Infrared spectrop hotometer 
- Research and industrial gas chromatographs 

The University of Alberta 

One of Canada's largest un iversities and Engineering 
schools . 

Enrollment of 18,000 students. 

Co-education a I, government-supported, 
non-denominational. 

Five minutes from city centre, overlooking scenic river 
valley. 

Edmonton 

Fast growing, modern city; population of 420,000. 

Resident professional theatre, symphony orchestra, 
professional sports. 

Major chem ical and petroleum processing centre. 

Within easy driving distance of the Rocky Mountains 
and Jasper National Park. 

CHEMICAL ENGINEERING EDUCATION 



You don't have to dig your 
Honda out of a snowdrift 
each morning to earn an ad­
vanced degree in Chemical 
Engineering. 

The University of Arizona at Tucson has excellent advanced degree programs in Chemical engineer­
ing and you won't have to put on chains once unless you want to go skiing in the nearby mountains. 

The Ch.E. department at Arizona is young and aggressive with a fully accredited undergraduate de­
gree program and MS and PhD graduate programs. Financial support is available through NSF and 
NASA traineeships, teaching and research assistantships, and industrial grants. The faculty of eight 
in this medium-sized department assures full opportunity to study in the major areas of chemical 
engineering interest. Some graduate study areas of particular interest to, the faculty are: 

• reaction kinetics • process dynamics & simulation 
• fluid flow • particulate systems 
• thermal transport • crystallization 
• polymer processing • minerals processing & recovery 

Several interesting interdisciplinary research projects are being initiated including: 

• biomedical (with Pathology and Urology Departments) 
• solid state ( with Electrical Engineering) 
• advanced automotive fuel systems (with Electrical Engineering) 

Tucson, abounding with recreational opportunities, is a pleasant modern city of 300,000 yet retains 
much of the old Southwestern atmosphere. 

For further information, 
write to 

Dr. D. H. White 
Head 
Department of 

Chemical Engineering 
University of Arizona 
Tucson, Arizona 85721 



PROGRAM OF STUDY Distinctive features of study in 
chemical engineering at the California Institute of Tech­
nology are the creative research atmosphere in which the 
student finds himself and the strong emphasis on basic 
chemical, physical, and mathematical disciplines in his 
program of study. In this way a student can properly pre­
pare himself for a productive career of research, develop­
ment, or teaching in a rapidly changing and expanding 
technological society. 

A course of study is selected in consultation with one 
or more of the faculty listed below. Required courses are 
minimal. The Master of Science degree is normally com­
pleted in one academic year and a thesis is not required. 
The Ph.D. degree requires a minimum of three years 
subsequent to the B.S. degree, consisting of thesis re­
search and further advanced study. 

FINANCIAL ASSISTANCE Graduate students are sup­
ported by fellowship, research assistantship, or teaching 
assistantship appointments during both the academic 
year and the summer months. A student may carry a 
full load of graduate study and research in addition to 
any assigned assistantship duties. 

APPLICATIONS Further information and an application 
form may be obtained by writing 

Prof. C. J. Pings 
Executive Officer for Chemical Engineering 
California Institute of Technology 
Pasadena, California 91109 

It is advisable to submit applications before Ferniary 
15, 1972. 

FACULTY IN CHEMICAL ENGINEERING 
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WILLIAM H. CORCORAN, Professor and Vice­
President for Institute Relations 
Ph.D. (1948), California Institute of Technology 
Kinetics and catalysis; gas chromatography; 
plasma chemistry. 

SHELDON K. FRIEDLANDER, Professor 
Ph.D. (1954), University of Illinois 
Aerosol chemistry and physics; particle-surface 
interactions; interfacial transfer; diffusion and 
membrane transport. 

GEORGE R. GAVALAS, Associate Professor 
Ph.D. (1964), University of Minnesota 
Applied kinetics and catalysis; process dyna­
mics; control and optimization. 

L. GARY LEAL, Assistant Professor 
Ph.D. (1969), Stanford University 
Fluid mechanics; rheology. 

CORNELIUS J. PINGS, Professor, Executive 
officer, and Vice-Provost. 
Ph.D. ( 1955), California Institute of Technology 
Liquid state physics and chemistry; statistical 
mechanics. 

JOHN H. SEINFELD, Associate Professor 
Ph.D. (1967), Princeton University 
Control and estimation theory; air pollution. 

FRED H. SHAIR, Associate Professor 
Ph.D. (1963), University of California, Berkeley 
Plasma chemistry and physics; combustion. 

NICHOLAS W. TSCHOEGL, Professor 
Ph.D. (1958), University of New South Wales 
Mechanical properties of polymeric materials 
and dilute polymer solutions. 

ROBERT W. VAUGHAN, Assistant Professor 
Ph.D. (1967), University of Illinois 
Solid state chemistry and physics, particularly 
effects of high pressure. 

W. HENRY WEINBERG, Assistant Professor 
Ph.D. (1970), University of California, Berkeley 
Surface chemistry and catalysis. 

CHEMICAL ENGINEERING EDUCATION 



CASE WESTERN RESERVE UNIVERSITY 

FALL 1971 

CASE INSTITUTE OF TECHNOLOGY, a privately endowed insti­

tution with a tradition of excellence in Engineering and Applied 

Science has long offered a variety of courses and research areas 

leading to the M.S. and Ph.D. degrees in Chemical Engineering. 

In 1967 Case Institute and Western Reserve University joined to­

gether. The enrollment and endowment make Case Western Reserve 

University one of the largest private schools in the country. 

FOR FURTHER 

INFORMATION YOU ARE 

INVITED TO WRITE: 

Students interested in graduate work 
in Chemical Engineering or Applied 
Chemistry should consider the varied 
opportunities available in the Chemi­
cal Engineering Science Division. Of 
special interest are strong programs 
in systems optimization and control, 
pollution, catalysis and surface chem­
istry, polymer science and engineer­
ing, biomedical engineering, mass 
transfer, reactor design, and others. 
Within these broad categories are 
many individual research projects 
and course offerings. 

FINANCIAL 

ASSISTANCE 

Graduate Assistantships are offered 

with stipends ranging from $415 to 
$515 per month (depending on back­
ground and marital status) from 
which $170 per month tuition charge 
is deducted. Appointments are made 
by either the academic or the calen­
dar year. 

Fellowships and Traineeships are 
available providing stipends from 
$200 to $350 per month plus full 
tuition. Additional allowances for 
teaching and for dependents are in­
cluded with some. 

Predoctoral loans of substantial 
amounts are available. 

ROBERT J. ADLER, Head 
Chemical Engineering Science Division 

School of Engineering 
Case Western Reserve University 

University Circle 
Cleveland, Ohio 44106 
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COLLEGE OF TECHNOLOGY 

DEPARTMENT OF CHEMICAL ENGINEERING 

POTSDAM, N. Y. 

PROGRAMS LEADING TO THE DOCTORAL DEGREE IN 

CHEMICAL ENGINEERING AND ENGINEERING SCIENCE 

We are the recipient of an NSF Departmental Development Grant in the 
amount of $590,000. As a consequence we have available attractive Assistant­
ships and Fellowships . For information on programs and stipends contact the Grad­
uate School Office, Clarkson College of Technology, Potsdam, New York 13676 

CHEMICAL ENGINEERING FACULTY 

J. ESTRIN-Prof. (Ph.D., 1960, Columbia University) Nucleation phe­
nomena in crystalli zi ng systems; condensation of vapors. 

W. N. GILL- Prof. and Chmn. (Ph. D., 1960, Syracuse University) Re­
verse osmosis desalination; dispersion in fluid systems; heat trans­
fer from free and forced convection; porous wa ll reactors. 

H. L. SHULMAN-Prof. and Vice Pres. of the College. (Ph. D., 1950, 
Univers ity of Pennsylvania) Mass transfer, packed columns; 
adsorption of gases; absorption. 

A. F. BURKE-Assoc. Prof. (Ph.D., 1967, Princeton University) High 
temperature, electrochemica l, and electric arc processes; shock 
tube studies; chemical kinetics; combustion; corrosion. 

R. COLE-Assoc. Prof. (Ph.D., 1966, Clarkson College of Technology) 
Boiling heat transfer; liquid film dynamics. 

E. J. DAVIS-Assoc. Prof. (Ph .D., 1960, University of Washington) 
Two-phase flow fluid mechanics; convective diffusion; aerosol 
physics and bubble and droplet transport phenomena. 

J. L. KATZ-Assoc. Prof. (Ph.D., 1963, University of Chicago) Nuclea­
tion phenomena; thermal conductivity of gas mixtures; the equa­
tion of state. 
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R. J. NUNGE- Assoc. Prof. (Ph.D., 1965, Syracuse Un iversity) Dis­
persion and flow in porous media; pulsating turbulent flow; heat 
transfer in mu ltistream systems. 

T. J. WARD-Assoc. Prof. (Ph.D., 1959, Rensselear Polytechnic Insti­
tute) Process systems analysis; multivariable control; analog simu­
lation; properties of materials; thermodynamics. 

G. R. YOUNGQUIST- Assoc. Prof. (Ph.D., 1962, University of Illinois) 
Kinetics of catalytic reactions; reactor analysis; kinetics and 
equilibria of adsorption; crystallization. 

J. H. BEAMER- Asst. Prof (Ph.D., 1970, Stanford University) Optimi­
zation; desalination; societal systems. 

D. 0. COONEY-Asst. Prof. (Ph.D., 1966, Uni versity of Wisconsin) 
Multi-component absorption; biomedical enginee ring ; unstable 
fluid flow; membrane separation processes; pharmacokinetics. 

C. S. LU-Asst. Prof. (Ph.D., 1967, California Institute of Technology) 
Multiphase equi librium; optimization methods; complex chemical 
reaction systems. 

R. A. SHAW-Asst. Prof. (Ph.D., 1967, Cornell University) Nuclear 
engineering; reverse osmosis; radioactive tracers; nuclear reactor 

effluents. 

CHEMICAL ENGINEERING EDUCATION 
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ChE 500 

ChE 520 
ChE 615 

ChE 630 

FALL 1971 

The Cleveland State University 

Graduate Study and Research 

CHEMICAL 
ENGINEERING 
Leading to the Master of Science 

Degree in Chemical Engineering 

AREAS OF SPECIALIZATION 

Thermodynamics • Pollution Control • Transport Processes 

A limited number of fellowships and assistantships with stipends up 
to $4000 per calendar year, plus tuition remission, are available for 
full time students. The master's program may be tailored to be ter­
minal or to serve as preparation for more advanced work leading to 
the doctorate at another institution . 

Students with a Bachelor of Science in Chemistry are invited to apply. 

COURSE OFFERINGS 1971-1972 

Fall Quarter Winter Quarter 

Chemical Engineering ChE 481 Chemical Engineering ChE 561 
Analysis Fundamentals 

Applied Thermodynamics I ChE 521 Applied Thermodynamics 11 ChE 626 
Principles of Air ChE 560 Transport Phenomena I 

Pollution Control 
Biological Wastewater ChE 571 Turbulent Flow ChE 636 

Treatment 

Inquiries and appl ication forms may be obtained from : 

Department of Chemical Engineering 
The Cleveland State University 

Cleveland, Ohio 44115 

Spring Quarter 

Transport Phenomena 11 

Biology for En.gineers 

Industrial Water 
Pollution Control 

Cleveland State University/Cleveland, Ohio 44115 
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CORNELL UNIVERSITY 
Graduate Studv in 

Chemical Enqineering 

Three graduate degree programs in several subject areas are offered in the 
Field of Chemical Engineering at Cornell Univers ity. Students may enter a 
research-oriented course of study leading to the degrees of Doctor of Philo­
sophy or Master of Science, or may study for the profess iona l degree of 
Master of Engineering (Chemica l). Graduate work may be done in the follow­
ing subject areas. 

Chemical Engineering (general) 

Thermodynamics; applied mathematics; transport phenomena, including fluid 
mechanics, heat transfer, and diffusional operations. 

Bioengineering 

Separation and purification of biochemicals; fermentation engineering and 
re lated subjects in biochemistry and microbiology; mathematical models of 
processes in pharmacology and environmental toxicology; artificial organs. 

Chemical Microscopy 

Light and electron microscopy as applied in chemistry and chemical engineering. 

Kinetics and Catalysis 

Homogeneous kinetics; catalysis by solids and enzymes; catalyst deactivation; 
simultaneous mass transfer and reaction; optimization of reactor design . 

Chemical Processes and Process Control 

Advanced plant design; process development; petroleum refining; chemical 
engineering economics; process control; related courses in statistics and com­
puter methods. 

Materials Engineering 

Polymeric materials and related course work in chem istry, materials, mechanics, 
metal lurgy, and solid-state physics, biomaterials. 

Nuclear Process Engineering 

Nuclear and reactor engineering and selected courses in applied physics and 
chemistry. 

Faculty Members and Research Interests 

John L. Anderson, Ph.D. Membrane transport, bioengineering. 
Kenneth B. Bischoff, Ph.D. Medical and microbiological bioengineering, chemi­
cal reaction engineering. 
George G. Cocks, Ph .D. Light and electron microscopy, properties of materials, 
so lid-state chemistry, crystallography. 
Victor H. Edwards, Ph.D. Kinetics and process control in fermentation. 
Robert K. Finn, Ph .D. Continuous fe rmentation, agitation and aeration, pro­
cessing of biochemicals, electrophoresis, microbial conversion of hydrocarbons. 
Peter Harriott, Ph .D. Kinetics and catalysis, process control, diffusion in mem­
branes and porous solids. 
J. Eldred Hedrick, Ph.D. Economic analyses and forecasts, new ventures deve­
lopment. 
Ferdinand Rodriguez, Ph.D. Polymerization, properties of polymer systems. 
George F. Scheele, Ph.D. Hydrodynamic stability, coalescence, fluid mechanics 
of liquid drops and jets, convection-distorted flow fields . 
Julian C. Smith, Chem.E. Conductive transfer processes, heat transfer, mixing, 
mechanical separations. 
Raymond G. Thorpe, M.Chem.E. Phase equi libria, fluid flow, kinetics of poly­
merization. 
James F. Stevenson, Ph.D. Chemical engineering applications to biomedical 
problems; rheology. 
Robert L. Von Berg, Sc.D. Liquid-liquid extraction, reaction kinetics, effect of 
radiation on chemical reactions. 
Herbert F. Wiegandt, Ph.D. Crystallization, petroleum processing, saline-water 
conversion, direct contact heat transfer. 
Charles C. Winding, Ph .D. Degradation of polymers, polymer compounding, 
filler-polymer systems, differential thermal analysis. 
Robert York, Sc.D. Molecular sieves, chemical market analyses, chemical eco­
nomics, process development, design , and evaluation. 

FURTHER INFORMATION, Write to the Graduate Field Representative, Olin 
Hall of Chemical Engineering, Cornell University, Ithaca, New York 14850. 
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~iversity of florida 
Transport 

Phenomena & 
Rheology 

Drag-reducing polymers 
greatly modify the 

familiar bathtub vortex, 
as studied here 

by dye injection. 

offers you 

Thermodynamics & 
Statistical Mechanics 

lllustrating hydrogen-bonding forces 
between water molecules. 

and mucJimore ... 

A young, dynamic faculty 
Wide course and program selection 

Excellent facilities 
Year-round sports 

Optimization 
& Control 

Part of a 
computerized distillation 
control system. 

Biomedical Engineering & 
lnterfacial Phenomena 
Oxygen being extracted from a 
substance similar to blood plasma. 

Write to: 
Dr. John C. Biery, Chairman 
Department of Chemical Engineering - Room 231 
University of Florida 
Gainesville, Florida 



Petra:hemtal 
lrx:tustry 
Medicine 

Space 

Faculty 

Focilities 

The Real world 
of Chemical 
Engineering 
The University of Houston is located in the midst of the 
largest complex of chemical and petrochemical activity in 
the world. This environment provides unequalled oppor­
tunities for graduate students in .... THE REAL WORLD 
OF CHEMICAL ENGINEERING. 

Houston is the national center for manufacturing, sales, research and 
design in the petroleum and petrochemical industry . Most of the 
major oil and petrochemical companies have plants and research 
installations in the Houston area. The headquarters of many of these 
orginirntions are here. 

The world - famous Texas Medical Center is located in Houston . 

The NASA Manned Spacecraft Center is located in the Houston area. 

There is continuous interaction through seminars, courses and 
research between the faculty and graduate students of this depart­
ment and the engineers and scientists of this large technical community. 

The research of 14 faculty members encompass a wide range of 
subjects in chemical engineering. Faculty members are active in the 
interdisciplinary areas of biomedical, environmental urban and 
systems engineering. 

The department is one of the fastest growing in the nation. The 
current enrollment includes 50 seniors and 45 full -time graduate 
students; a 200% increase in the enrollment over the past 5 years. 
Research grants and contracts currently in progress exceed 1.2 
million dollars . 

Over $900,000 of modern research equipment is located in 50,000 . 
square feet of research and office space. 

Fimocial Aid Fellowship stipends are available to qualified applicants. 

INQUIRIES 
ARE DIRECTED 
TO: 

Head, Graduate Admissions 
Department of Chemical Engineering 
University of Houston 
Houston, Texas 77004 

The temperate Gulf Coast area with its year-round outdoor weather 
offers unlimited recreational opportunities. An equal number of 
cultural opportunities exist in the sixth largest and fastest-growing 
city in the country. Houston has an outstanding symphony orchestra 
several theatre companies, fine museums, and a stimulating intellect­
ual community. 



Iowa State University in Ames, Iowa, the 
first school to be established under the 1862. 
Land Grant Act, has a long tradition of lead­
ership in Engineering and Applied Science. 
Today it ranks seventh in the nation in Ph.D. 
degrees granted in Engineering and ninth in 
degrees in Chemical Engineering. Its College 
of Engineering is the largest west of the 
Mississippi River. 

To those interested in Chemical Engineer­
ing, Iowa State offers a variety of courses and 
research areas leading to the M.E., M.S. and 
Ph.D. degrees. The Department of Chemical 
Engineering is one of the oldest in the United 
States and enjoys a rich heritage of excellence 
in teaching and research. The staff numbers 
22 and the enrollment consists of 300 under­
graduate and 70 graduate students. 

In addition to facilities available in a new 
Chemical Engineering building, research is 

conducted in the Ames Laboratory, a Nation­
al Laboratory of the US Atomic Energy Com­
mission, located on the Iowa State campus. A 
staff of nearly 1,000 at the Laboratory con­
ducts basic research of long-range interest to 
the nuclear industry. 

Ames lies amid the gently rolling hills of 
central Iowa. Typical of the picturesque yet 
modern campus is the new cultural center 
shown above, now half complete. This fall the 
Festival of Concerts at the center auditorium 
was opened by the New York Philharmonic. 
The 14,000-seat coliseum will host many Big 
Eight Conference athletic events. 

A large variety of assistantships and fellow­
ships are filled each year by new graduate stu­
dents in Chemical Engineering. Living accom­
odations are available for single students in a 
new eight-story graduate dormitory, and for 
married students in more than 1300 apart­
ments operated by the University. 

I---------------------------------------------, 
I George Burnet, Head I 
I Chemical Engineering Department l 
I Iowa State University 

1 I Ames, Iowa 50010 I 
I I 
I Please send application.forms and further information on your graduate program. I 
I I 
I Name ______________ Undergraduate School----------- I 
I I 
I Number and Street______________________________ I 
I I 
: City ______________ State ______ Zip Code_______ : 

------------------------------------------' 
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UNIVERSITY OF KANSAS 
Department of Chemical and Petroleum Engineering Research 

M.S. and Ph.D. Programs 
in 

Chemical Engineering 
Petroleum Engineering 

also 
Doctor of Engineering (D.E.) 

and 
M.S. in Petroleum Management 

The Department is the recent recipient of a $150,000 industrial grant for research 
and teaching in the area of Fluid Flow and Transport Phenomena Applicable to the 
Petroleum Industry. 

Research Areas 
Transport Phenomena 

Fluid Flow in Porous Media 

Process Dynamics and Control 
Water Resources and 

Environmental Studies 

Mathematical Modeling of 
Complex Physical Systems 

Reaction Kinetics and 
Process Design 

Nucleate Boiling 

High Pressure, Low Temperature 
Phase Behavior 

Financial assistance is 

available for Research Assistants 

and Teaching Assistants 

For Information and Applications write 

Don W. Green, Chairman 
Dept. of Chemical and Petroleum Engineering 
University of Kansas 
Lawrence, Kansas, 66044 
Phone (913) UN4-3922 



UNIVERSITY OF I(ENTUCI(Y 

FALL 1971 

M.S. and Ph.D. Study in Chemical Engineering 

including 

A Unique Program in AIR POLLUTION CONTROL 

Kinetics and equilibria of atmospheric reactions 

Micrometeorology 

Diffusion in the atmosphere: modelling of urban areas 

Air sampling and analysis 

Process and system control; air cleaning 

Effects of pollutants on man, materials, and environs 

A Specialized Program in WATER POLLUTION CONTROL 

Excellent E.P.A. Traineeships available 

At U.K.-a nine-man faculty, new laboratory and class­

room facilities, a complete graduate curriculum, a variety 

of research topics . . . 

Contact: Robert B. Grieves 

Dep't of Chemical Engineering 

University of Kentucky 

Lexington, Kentucky 40506 

217 



Chemical Engi 
••• offering master of science, and doctor of philosophy degrees, 
and a master of science in sugar engineering . Master 's candi.dates 
may pursue a degree under thesis or course options; the thesis option 
is encouraged for master's 0 only candidates. 

The department-with new, modern facilities-is equipped with 
iaboratories for research in reacting and thermal fluids, high poly­
mers, and lasers; and with analog, digital, and hybrid computers. 
The Nuclear Science and Computer Research Centers also service the 
department. LSU Library holdings near 1,300,000 volumes. 

Undergraduate enrollment is 190; and graduate enrollment, 90 
(70 master's, and 20 doctoral candidates). Last year, 74 degrees 
were awarded, including 55 bachelor' s, 13 master's, and 6 doctoral 
degrees. 

LSU, a campus of about 19,000 students, is located in Baton 
Rouge, a major petrochemical center and inland port, capital city, 
80 miles north of New Orleans. 

For more information, contact: 

Dr. Joseph A. Polack, Head 
Department of Chemical Engineering 

Louisiana State University 
Baton Rouge, La. 70803 

RESEARCH INTERESTS 

Bioengineering 
Chemical Kinetics and Reactor Design · 
Ecology and Pollution Control 
Estuarine Studies 
Microbiological Laser Irradiation 
Physical, Chemical and Thermo-

dynamic Properties of Materials 
Polymer Chemistry 
Process Control and Dynamics 
Pulp and Paper R~search 
Sugar Technology 
Synthetic Foods 
Transport Phenomena 

LSU 

THE FACULTY 

Philip A. Bryant, Associate Professor, Ph.D. 
Clayton D. Callihan, Professor, Ph.D. 
Jesse Coates, Alumni Professor, Ph.D. 
James 8. Cordiner, Professor, Ph.D. 
Armando . 8. Corripio, Assistant Professor, 

Ph.D. 
Richard C. Farmer, Associate Professor, 

Ph.D. 
David 8. Greenberg, Associate Professor, 

Ph.D. 
Frank R. Groves Jr., Professor, Ph.D. 
Douglas P. Harrison, Assistant Professor, 

Ph.D. 
Adrain E. Johnson, Jr., Professor, Ph.D. 
Edward Mclaughlin, Professor, Ph.D. 
Paul W. Murrill, Professor, Provost and 

Vice-Chancellor, Ph.D. 
Ralph W. Pike, Associate Professor, Ph.D. 
Jerome A. Planchard, Jr., Assistant Profes­

sor, Ph.D. 
Joseph A, Polack, Professor and Head, 

Sc.D. 
Bernard S. Pressburg, Professor and Asso­

ciate Dean of Eng ineering, Ph.D. 
Roger W. Richardson, Professor and Dean 

of Eng ineering, Ph.D. 
John J. Seip, Associate Professor and 

Superintendent of the Audubon Sugar 
Factory, Ph.D. 

Cecil L. Smith, Associate Professor and 
Chairman,. Computer Science Depart­
·ment, Ph.D. 

Edgar C, Tacker, Associate Professor, Ph.D. 
Alexis Voorhies Jr., Visiting Professor, 

Honoris Causa. 
Albert H. Wehe, Associate Professor, Ph.D. 
Bert Wilkins, Associate Professor, Ph.D. 



DEPARTMENT OF 
CHEMICAL ENGINEERING 

UNIVERSITY OF MARYLAND 

COLLEGE PARK, MARYLAND 20740 

The Department offers graduate work in chemical, materials, and nuclear engineering leading to the M .S. and 
Ph .D. degrees. Some of the fields of specialization of the faculty are: 

Chemical Engineering 

Process Control Systems 
Heat and Mass Transfer 
Turbulent Transport 
Solvent Extraction 
Design and Cost Studies 
Reaction Kinetics 
Catalysis 
Multiphase Flow 
Process Dynamics 
Computer Simulation 

Biological and 

Environmental Engineering 

Aerosol Mechanics 
Membrane Separations 
Artificial Organs 
Bioengineering 
Environmental Health 
Air Pollution Control 

Nuclear Engineering 

Nuclear Reactor Physics 
Nuclear Reactor Design 
Nuclear Reactor Operation 
Radiation Induced Reactions 
System Dynamics 
Radiation Shielding 
Radiation Engineering 
Thermionics 

Engineering Materials 

Reaction of Solid Surfaces 
Solid State Behavior 
Composite Materials 
Statistical Thermodynamics 
Structure of Metallic Solutions 

Applied Polymer Science 

Polymer Physics 
Graft Polymerization 
Polymerization Kinetics 
Non-Newtonian Flow 

The general requirements are set forth in the Graduate Catalog. The chemical engineering program 
is designed for qualified bachelors chemical engineering students. The materials and nuclear en­
gineering programs are open to qualified students holding bachelors degrees in engineering, the 
physical sciences, and mathematics. 

Address inquiries to 

Dean, Graduate School or Chairman Department of Chemical Engineering 
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Department of Chemical Engineering 

UNIVERSITY OF MISSOURI ROLLA 
ROLLA, MISSOURI 65401 

Contact Dr. M. R. Strunk, Chairman 

Day Programs 

Established fields of specialization in which re­
search programs are in progress are : 

(l) Fluid Turbulence and Drag Reduction Studies 
-Drs . J. L. Zakin and G. K. Patterson 

(2) E:e::trochemistry and Fuel Cells- Dr. J. W. 
Johnson 

(3) Heat Transfer (Cryogenics) Dr. E. L. Park, Jr. 

(4) Mas3 Transfer Studies- Dr. R. M. Wellek 

(5) ctru:.:ture and Properties of Polymers- Dr. K. 
G. Mayhan 

M.S. and Ph.D. Degrees 

In addition, research projects are being carriec 
out in the following areas: 

(a) Optimization of Chemical Systems-Prof. J. L. 
Gaddy 

(b) Evaporation through non-Wettable Porous 
Membranes- Dr. M. E. Findley 

(c) Multi-component Distillation Efficiencies-Dr. 
R. C. Waggoner 

(d) Gas Permeability Studies-Dr. R. A. Prim­
rose 

(e) Separations by Ele::trodial ys is Techniques­
Dr. H. H. Grice 

(f) Process Dynam ics and Contro! - Drs. M. E. 
Findley, R. C. Waggoner, a :id R. A. Mo'le:1-
ka mp 

(g) Transport Properties and Kinetics- Dr. 0. K. 
Crosser 

(h) Thermodynamics, Vapor-Liquid Equilibrium 
- Dr. D. B. Manley 

Financial aid is obtainable in the form of Graduate and 

Research Assistantships, Industrial Fellowships and Fed­

eral Sponsored Programs. Aid is also obtainable through 

the Materials Research Center. 

CHEMICAL ENGINEERING EDUCATION 



LOOKING 

FALL 1971 

for a 

graduate education 

in 

Chemical Engineering ? 

Consider 

PENN STATE 
M.S. and Ph.D. Programs Offered 

with Research In 

Separation Processes 

Kinetics and Mass Transfer 

Petroleum Research 

Un it Processes 

Thermodynamic Properties 

Catalysis and Applied Chemistry 

Air Environment 

Bio-Engineering 

Nuclear Technology 

Transport Properties 

Lubrication and Rheology 

And Other Areas 

WRITE TO 

Prof. Lee C. Eagleton, Head 

160 Chemical Engineering Building 

The Pennsylvania State University 

University Park, Pa. 16802 
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PHILADELPHIA 
The cultural advantages and historical assets of 
a great city, including the incomparable Phila­

delphia Orchestra are within walking distance 
of the University. Enthusiasts will find a variety 

of college and professional sports at hand. A 
complete range of recreational facilities exists 
w ithin the city . The Pocono Mountains and the 

New Jersey shore are within a two hour drive. 

UNIVERSITY OF PENNSYLVANIA 
The University of Pennsylvania is an Ivy League 
School emphasizing scholarly activity and ex­
cellence in graduate education. A unique feature 
of the University is the breadth of medi cally 
related activities including those in engineering . 
In recent years the University has undergone 

a great expansion of its facilities, including 
specialized graduate student housing . The 
School of Chemical Engineering has also under­
gone considerab le change and growth, attract­
ing national att2ntion because of its rapid rise 
to excellence. 

SCHOOL OF CHEMICAL ENGINEERING 
FACULTY 
Michael S. Chen, Ph .D. (Kansas State) 
Stuart W . Churchill, Ph.D. (Michigan) 
William C. Cohen , Ph.D. (Princeton) 
William C. Forsman, Ph .D. (Pennsylvania) 

David J. Graves, Sc.D. (M.I.T.) 
A. Norman Hi xson, Ph .D. (Columbia) 
Arthur E. Humphrey, Ph.D. (Columbia) 

RESEARCH SPECIAL TIES 
Enzyme Engineering 
Biomedical Engineering 
Computer-Aided Design 
Chemical Reactor Analysis 
Electrochemical Engineering 

For further information on graduate studies in 
this dynamic setting, write to: Dr. D. D. Perl­
mutter, School of Chemical Engineering, Univer-

Ronald L. Klaus, Ph.D. (R.P.I.) 
Mitchell Litt, D. Eng. (Columbia) 
Alan Myers, Ph .D. (California) 
Melvin C. Molstad, Ph.D. (Yale) 
Leonard Nanis, D. Eng . Sci . (Columbia) 
Daniel D. Perlmutter, Ph.D. (Yale) 

John A. Quinn, Ph .D. (Princeton) 
Warren D. Seider, Ph .D. (Michigan) 

Environrr.ental Control 
Polymer Engineering 
Process Simulation 
Transport and lnterfacial Optimization 

Phenomenon 
Separations Techniques 

sity of Pennsylvania, Philadelphia, Pennsylvania 
19104 

CHEMICAL ENGINEERING EDUCATION 



GRADUATE STUDY AT 
POLYTECHNIC INSTITUTE OF BROOKLYN 

To,norrow's 
Innovations 
will come from 

Ch.E. Today's 
Graduates 

FALL 1971 

The graduate student at Polytechnic may be in­
volved in a ret-earch project to develop a new artifi­
cial kidney, or work on the control of atmospheric 
pollution, or develop an optimal control scheme for 
study of the rheological properties of fluid whether 
they be polymers or from the human body. In any 
case the student pursuing· a graduate degree in Chem­
ical Engineering· at Polytechnic Institute of Brooklyn 
is on the forefront of today's challenges and tomor­
row's innovations in science and technology. 

The Department offers a wide range of graduate 
courses and conducts significant research programs in 

D Environmental control 
D Fluid dynamics • Rheology 
D Process control 
D Polymer technology 
D Transport phenomena 
D Reactor design 
D Fluidization 

D Membrane phenomena 
D Optimization 
D Thermodynamics 
D Design and synthesis 
D Biomaterie 
D Bio-chemical systems 
D Simulation 

Polytechnic, located at the heart of the Metropo­
litan New York area, is convenient to a wealth of 
sources for studies in graduate Chemical Engineering 
and urban problems. 

Qualified applicants are encouraged to apply for 
Fellowships and Assistantships, which are available 
in amounts of $4600 to $5600 per annum. 

For details and applications, contact Prof. I. F. 
Miller, Head, Chemical Engineering Department, 
Polytechnic Institute of Brooklyn, 333 Jay Street, 
Brooklyn, New York 11201; telephone (212) 643-2852. 

POLYTECHNIC I NS TI T UT E OF BROOKLYN 
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Chemical Enqineerinq 
at 

Stevens Institute of Technoloqq 

MASTER's and DOCTORATE PROCRAMS 
• in 

Chemical Engineering Science 
Design and Plant Operations 

Polymer Engineering 

RESEARCH 
• in 

Chemical Reaction Engineering • Rheology 
Polymer Property- Structure Relationships 
Thermodynamics of Polymer Deformation 

Polymerization Kinetics • Combustion 
Polymer Processing • Mass Transfer 
Optimal Control • Waste Treatment 

Flame and Arc Plasmas 

Full and Part-time Proqrams 

For further information contact: 

PROFESSOR JOSEPH BIESENBERGER, HEAD 
DEPARTMENT OF CHEMISTRY AND CHEMICAL ENGINEERING 
STEVENS INSTITUTE OF TECHNOLOGY 
Castle Point Station - Navy Building, Room 31 S 
Hoboken, New Jersey 07030 



UNIVERSITY of tNNESSEE 
Graduate Studies in Chemical & Metallurgical Engineering 

Programs 

Faculty 
and 
Research 
Interests 

Laboratories 
and 
Shops 

Financial 
Assistance 

Knoxville 
and 
Surroundings 

Students 

Programs for the degrees of Master of Science and Doctor of Philosophy are offered in both Chem­
ical and Metallurgical Engineering. The Master's program may be tailored as a terminal one with 
emphasis_ on systems and design, or it may serve as preparation for more advanced work leading 
to the Doctorate. Specialization in Polymer Science and Engineering is available at both levels. 

WILLIAM I BECKER, Ph.D., Illinois, Mechanical Properties and Deformation; DONALD C . .BOGUE, 
Ph.D., Delaware, Rheology, Polymer Science and Engineering; CHARLIE R. BROOKS, Ph .D., Ten­
nessee, Electron Microscopy, Thermodynamics; ORAN L CULBERSON, Ph .D., Texas, Operations 
Research, Process . Design; JOHN F. FELLERS, Ph.D., Akron, Polymer Chemistry; GEORGE C. 
FRAZll:R, JR., D. Eng., Johns Hopkins, Kinetics and Combustion, Transfer with Reaction; HSIEN­
WEN HSU, Ph.D., Wisconsin, Thermodynamics, Transport Phenomeila, -Optimization; HOMER F. 
JOHNSON, D, Eng., Yale (Department Head), Mass Transfer, Interface Phenomena; STANLEY H. 
JURY, Ph.D., Cincinnati, Sorption Kinetics in Flow Systems; WILLIAM J. KOOYMAN, Ph.D., Johns 
Hopkins, Reaction Kinetics in Flow Systems; TADAO KOTAKA, Ph.D., Kyoto University, Polymer 
Science; CARL D. LUNDIN, Ph.D., Rensselaer, Physical Metallurgy, Welding; CHARLES F. MOORE, 
Ph.D., L.S.U., Computer Process Control; BEN F. OLIVER, Ph.D., Pennsylvania State University, 
(Professor-in-charge of Metallurgical Engineering), Solidification, High Purity Metals; JOSEPH J. 
P_ERONA, Ph.D., Northwest~rn, Mass Transfer and Kinetics, Heat Transfer; JOSEPH E. SPRUIELL, 
Ph.D., Tennessee, X-ray Diffraction, Electron Microscopy, Polymer Science and Engineering; E. 
EUGENE STANSBURY, Ph.p., Cincinnati, Thermodynamics Kinetics of Phase Deformation, Corrosion; 
JAMES L. WHITE, Ph.D., Delaware, Polymer Science and Engineering, Rheology, Separation 1 

Processes. Regular Part-Time: LLOYD G. ALEXANDER, Ph.D., Purdue, Fluid Flow, Heat Transfer; 
BERNARD S. BORIE, Ph.D., M.I.T., X-ray Diffraction; ALBERT H. COOPER, Ph.D., Michigan State, 
Process Design, Economics; KENNETH H. McCORKLE, Ph.D., Tennessee, Colloidal Systems; CARL 
J. McHARGUE, Ph.D., Kentucky, Physical Metallurgy; ROY A. VANDERMEER, Ph.D., Illinois Institute 
of Technology, Physical Metallurgy; JACKS. WATSON, Ph.D., Tennessee, Fluid Mechanics. 

Analog computer (Expanded EAi, PACE 221 R) and digital computer (DEC, PDP 15/35 with inter­
faces to research labs and analog computerj, High-speer! automatic frost point hygrometer, Mass 
and heat transfer in porous media, Polymer rheology and processing (Weissenberg rheogonio­
meter, lnstron rheolog ical tester, roll mill, extruder, Vibron viscoelastometer), Polymer characteriz­
ation (gel permeation chromatograph, osmometer), Mass spectograph, Continuous zone centrifuge, 
Process dynamics, X-ray diffraction (including single crystal diffuse scattering analysis), Electron 
microscopes (Philips EM75 EM300, AMR 900), Calorimetry (25-1000°C), Electrical resistivity meas­
urements for studies of structural and phase changes, Single crystal preparation facilities, 
Mechanical fabrication and testing, (metallograph, optical microscopes and melting, etc.), High 
purity materials preparation, Electronic and mechanical shops staffed by 13 full-time technicians 
and craftsmen. 

Sources available include graduate assistantships, graduate teaching assistantships, research 
assistantships, and a variety of fellowships .. 

With a population near 200,000, Knoxville is the trade and industrial center of East Tennessee. 
In the nearby Auditorium-Coliseum, Broadway plays, musical and dramatic artists, · and other 
entertainment events .are regularly · scheduled. Knoxville has a number of points of historical 
interests, a theater-in-the-round, a symphony orchestra, two art galleries, and a · .number of 
museums. Within an hour's drive are many TV A lakes arid mountain streams for water sports, 
the Great Smoky ·Mountains National Park with the Gatlinburg tourist area, two state parks, and 
the atomic energy installations at Oak Ridge including the Museum of Atomic Energy. 

The Department of Chemical and Metallurgical Engineering has 230 undergraduate and 50 full­
time graduate students enrolled at present. 

WRITE: Department of Chemical and MetallurgicQI Engineering, The University of Tennessee, 
Knoxville, Tennessee 37916 
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BRIGHAM YOUNG UNIVERSITY 

Chemical Engineering Department 
M.S. AND Ph.D. PROGRAMS 

Areas of Interest 

Transport/ kinetic processes 
Solution thermodynamics 
High pressure technology 
Environmental Control 
Nuclear engineering 

Special Research Organizations 

Center for Thermo:hemical Studies 
Engineering Fluid Mechanics Research 
Group 
High Pressure Laboratory 
Center for Environmental Studies 

Faculty 

Dee H. Barker 
James J. Christensen 
Dwight P. Clark 
Ralph H. Coates 
Joseph M. Glassett 
H. Tracy Hall 
Richard W. Hanks 
M . Duane Horton 
Bill J. Pope 
Vern C. Rogers 
L. Douglas Smoot, Chairman 

Grant M. Wilson 

FOR INFORMATION CONTACT 

Dr. Richard W. Hanks 
Graduate Coordinator 
234 ELB, Chemical Engineering 
Brigham Young University 
Provo, Utah 84601 

DEPARTMENT o·F CHEMICAL ENGINEERING 

BUCKNELL UNIVERSITY 
LEWISBURG, PENNSYLVANIA 17837 

For admission, address 

Dr. Paul H. __ DeHoff 
Coordinator of Graduate Studies 

• Graduate degrees granted: Master of Science in Chemical Engineering 

• Courses for graduate credit are available in the evenings. 

• Typical research interests of the faculty include the areas of: mass transfer, particularly 
distillation and liquid-liquid extraction; thermodynamics; mathematical applications in 
chemical systems; reaction kinetics; process dynamics and control; metallurgy and the 
science of materials; nuclear engineering. 

• Assistantships and scholarships are available. 

• For the usual candidate, with a B.S. in Chemical Engineering, the equivalent of thirty 
semester-hours of graduate credit including a thesis is the requirement for graduation. 

CHEMICAL ENGINEERING EDUCATION 
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UNIVERSITY OF CALIFORNIA, DAVIS 
CHEMICAL ENGINEERING, M.S. AND PH.D. PROGRAMS 

Faculty 

R. L. Bell: 
N. A. Dougharty: 
A. P. Jackman : 
B. J . McCoy: 
J . M. Smith: 
S. Whitaker: 

Mass Transfer, Bio-Medicine 
Catalysis, Chemical Kinetics 
Process Dynamics , Thermal Pollution 
Molecular Theory, Transport Processes 
Water Pollution, Reaction Design 
Fluid Mechanics, lnterfacial Phenomena 

Write To: 

Graduate Student Advisor 
Department of Chemical Engineering 
University of California 
Davis, California 95616 

UNIVERSITY OF CALIFORNIA 
SANT A BARBARA 

CHEMICAL AND NUCLEAR ENGINEERING 

Graduate education is not for everyone. We believe, however, that it is the 
best means for an engineer to develop his potential and at the same time become 
better equipped to influence society in a positive way. 

Henri J. Fenech 
Owen T. Hanna 
Duncan A. Mellichamp 
Paul G. Mikolaj 

John E. Myers, Chairman 

Robert G. Odette 
A. Edward Profio 
Robert G. Rinker 
Orville C. Sandal 

For information, please write to: Department of Chemical and Nuclear Engineering 
University of California, Santa Barbara 93106 
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COMPLIMENTS OF 

THE DEPARTMENT OF 

CHEMICAL ENGINEERING 

Carnegie-Mel Ion Un1vers1ty 
PITTSBURGH, PENNSYLVANIA 

Howard Brenner 
Duane Condiff 
Edward Cussler 
Anthony Dent 
Kun Li 
Clarence Miller 
Carl Monrad 
Matthew Reilly 
Stephen Rosen 
Robert Rothfus 
Raymond Zahradnik 

CLEMSON UNIVERSITY 
Chemical Engineering Department 

M.S. and Doctoral Programs 

THE FACULTY AND THEIR INTERESTS 

Alley, F. C. , Ph .D., U. North Carolina-Air Pollution, Unit Operations 
Barlage, W. B., Ph.D., N. C. State- Transfer Processes in Non-Newtonian Fluids 
Beard, J. N., Ph.D., L.S.U., Chemical Kinetics, Hybrid Computation 
Beckwith, W. F., Ph.D., Iowa State-Transport Phenomena 
Bruley, D. F., Ph .D., U. Tennessee-Process Dynamics, Bio-medical Engineering 
Hall, J. W., Ph.D., U. Texas- Chemical Kinetics, Catalysis , Design 
Harshman, R. C., Ph.D., Ohio State-Chemical and Biological Kinetics, Design 
Littlejohn, C. E., Ph .D., V.P.1.-Mass Transfer 
Melsheimer, SS., Ph.D. Tulane-Process Dynamics, Applied Mathematics 
Mullins, J . C., Ph.D., Georgia Tech-Thermodynamics, Adsorption 

FINANCIAL ASSISTANCE-Fellowships, Assistantships, Traineeships 

Contact: 
C. E. Littlejohn, Head 
Department of Chemical Engineering 
Clemson University 
Clemson, S. C. 29631 



UNIVERSITY OF DELAWARE 

Newark, Delaware 19711 

CHEMICAL ENGINEERING FACULTY 

B. E. Anshus 

C. E. Birchenall 

M . M . Denn 

B. C. Gates 

J. R. Katzer 

R. L. McCullough 

A. B. Metzner 

J . H. Olson 

C. A. Petty 

E. Ruckenstein 

T. W. F. Russell 

S. I. Sandler 

M. R. Samuels 

J . M. Schultz 

V. K. Stokes 

J. Wei 

Distinguished visiting professor: G. C. A. Schuit 
Techn ische Hogeschool 
Eindhoven, Netherlands 

Graduate study inquiries and requests for financial aid invited. 

Write: A. B. Metzner, Chairman 

Graduate Study in Chemical Engineering 
KANSAS STATE UNIVERSITY 
M.S. and Ph.D. programs in Chemical 
Engineering and Interdisciplinary 
Areas of Systems Engineering, Food 
Science, and Environmental Engi­
neering. 

Financial Aid Available 
Uo to $5,000 Per Year 

FOR MORE INFORMATION WRITE TO 

Professor B. G. Kyle 
Department of Chemical Engineering 
Kansas State University 
Manhattan, Kansas 66502 

FALL 1971 

AREAS OF STUDY AND RESEARCH 

DIFFUSION AND MASS TRANSFER 

HEAT TRANSFER 

FLUID MECHANICS 

THERMODYNAMICS 
BIOCHEMICAL ENGINEERING 

PROCESS DYNAMICS AND CONTROL 

CHEMICAL REACTION ENGINEERING 

MAGNETOHYDRODYNAMICS 

SOLID MIXING 

DESALINATION 

OPTIMIZATION 

FLUIDIZATION 

PHASE EQUJLIBRIUM 
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Lehigh 

SHOULDN'T YOU KNOW MORE? 

WRITE: 
L A. Wenzel, Chairman 
Department of Chemical Engineering 
Lehigh University 
Bethlehem, Pa. 18015 

GRADUATE 
STUDY IN 
CHEMICAL 
ENGINEERING 
McGILL UNIVERSITY 
MONTREAL. QUEBEC, CANADA 
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CHEMICAL 
ENGINEERING 
DEPARTMENT 

Center for Marine & 

CURRENT RESEARCH AREAS: 

Transport Ph enomena 
Polymer Engineering 

Biomedical Engineering 
Air and Water Pollution 

Thermodyn amics 
Particulate Dynamics 

Catalysis 
Solid-Liquid Separation 

Cryogenics 
Chemical Reactors 

Plasma Research 
Fluid isation 
and others 

CHEMICAL ENGINEERING EDUCATION 



THE UNIVERSITY OF MICHIGAN 
CHEMICAL ENGINEERING GRADUATE PROGRAMS 
on the ANN ARBOR CAMPUS 

The University of Michigan awarded its first 
Chemical Engineering M.S. in 1912 and Ph.D. 
in 1914. It has moved with the times since and 
today offers a flexible program of graduate 
study that allows emphases ranging from fun­
damentals to design. 

The Chemical Engineering Department, with 
21 faculty members and some 70 graduate stu­
dents, has opportunities for study and research 
in areas as diverse as: thermodynamics, reactor 
design, transport processes, mathematical and 
numerical methods, optimization, materials, mix­
ing, bioengineering, electrochemical engineer­
ing, rheology and pollution control. 

The M.S. program may be completed in 10 
months and does not require a thesis. The Pro­
fessional Degree requires thirty-hours beyond 
the Master's and a professional problem. The 
Ph.D. program has recently been revamped to 
expedite entry into a research area as early in 
the program as possible. 

For further Information and applications, 
write: 

Cha irman of the Graduate Committee 
The University of Michigan 
Department of Chemical Engineering 
Ann Arbor, Michigan 48104 

MONASH UNIVERSITY 
CLAYTON, VICTORIA 

DEPARTMENT OF CHEMICAL 
ENGINEERING 

RESEARCH SCHOLARSHIPS 
Applications are invited for Monash Univers ity 
Research Scholarships tenable in the Depart­
ment of Chemical Eng ineer ing. The awards are 
intended to enable scholars to carry out under 

Facilities are available for work in the general 
fields of: 

Solid-gas Thermodynamics and Kinetics 
Packed Tubular Reactors 
Crystal Nucleation and Growth 
Fluidisation 
Rheology 
Computer Control and Optimisation 

Scholarships carry a tax-free stipend of $A2,200 
per annum. 
Detailed information about the awards and the 
necessary application forms may be obtained 
from the Academic Registrar. Technical enqui-

FALL 1971 

supervision , a programme of full -time advanced 
studies and research which may lead to the 
degrees of Master of Engineering Science and/ 
or Doctor of Philosophy. 

Gas Absorption with Reaction 
Waste Treatment Engineering 
Process Dynamics 
Biochemical Engineering 
Fluid - Particle Mechanics 
Mixing of Liquids 
Submerged Combustion 

ries should be addressed to the Chairman of 
Department, Professor 0 . E. Potter . 
Postal Address: Monash University, Wellington 

Road, Clayton, 
Victoria, 3168, Australia. 
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UNIVERSITY OF NEBRASKA 

OFFERI NG GRADUATE ST UDY AND RESEARCH 
LEADI NG TO THE M.S. OR Ph.D. I N THE AREAS OF: 

Biochemical Engineering 
Computer Applications 
Crystallization 

Mixing 
Polymerization 
Thermodynamics 

Food Processing 
Kinetics 

Tray Efficiencies and Dynamics 
and other areas 

FOR APPLICATIO NS AND IN FORMATION ON 
FI NANC IAL ASSISTANCE WRITE TO: 

Prof W. A. Scheller, Chairman, Department of Chemical Engineering 
University of Nebraska, Lincoln, Nebraska 68508 

GRADUATE OPPORTUNITIES IN ChE 
AT 
NEWARK COLLEGE OF ENGINEERING 

Students seeking a commitment to excellence 
in careers in Chemical Engineering will find a 
wealth of opportunity at Newark College of En­
gineering. 

The ChE Department at NCE has a well de­
veloped graduate program leading to the degrees 
of Master of Science in Chemical Engineering or 
Master of Science with major in such interdisci­
plinary areas as Polymer Eng ineering or Polymer 
Science. Beyond the Master's degree, NCE offers 
the degrees of Engineer and of Doctor of Engi­
neering Science. 

Over sixty on-going projects in Chemical En­
gineering and Chemistry provide exceptional re­
search opportunities for Master's and Doctoral 
candidates. Research topics include the follow­
ing areas: 

• Fluid Mechanics • Heat Transfer 
• Thermodynamics • Process Dynamics 
o Kinetics and Catalysis • Transport Phenomena 

• Mathematical Methods 

NCE is located on a modern, twenty-acre 
campus in Newark, within 30 minutes of Man­
hattan. Tuition for New Jersey residents is $27 
per credit; for non-residents, the cost is $40 per 
credit. Fellows hips and financial assistance are 
available to qualified applicants. 

FOR FURTHER INFORMATION ADDRESS: 

Mr. Alex Bedrosian, Assistant Dean 
Graduate Division 
Newark College of Engineering 
323 High Street, Newark, N. J. 07102 



GRADUATE STUDY IN CHEMICAL ENGINEERING 

THE OHIO ST A TE UNIVERSITY 
M.S. AND Ph.D. PROGRAMS 

• Environmental Eng ineering • Process Analysis , Design and Control 
• Reaction KinG?tics • Polymer Engineering 

• Heat, Mass and Momentum Transfer • Petroleum Reservoir Engineering 
• Nuclear Chemical Engineering • Thermodynamics 

• Rheology • Unit Operations 
o Solid and Liquid Fuels • Process Dynamics and Simulation 

• Optimization and Advanced Mathematical Methods 

Graduate Study Brochure Available On Request 

WRITE: Aldrich Syverson, Chairman 
Department of Chemical Engineering 
The Ohio State University 
140 W. 19th Avenue 
Columbus, Ohio 43210 

GRADUATE PROGRAMS IN CHEMICAL AND 
PETROLEUM ENGINEERING LEADING TO 
DEGREES OF MASTER OF SCIENCE IN 
CHEMICAL AND PETROLEUM ENGINEERING 
AND THE DEGREE OF DOCTOR OF PHILO­
SOPHY IN CHEMICAL ENGINEERING 

As the oldest engineering school west 
of the Alleghenies we have an out­
standing school with competent de­
partmental faculty prepared to offer 
work in the traditional fields of 
research . We also provide special­
ization in bioengineering, transport 
phenomena, process dynamics and con­
trol and petroleum production. 

For information write: 

Graduate Coordinator 
Chemical and Petroleum Engineering 
Department 
University of Pittsburgh 
Pittsburgh, Pennsylvania 15213 

UNIVERSITY OF PITTSBURGH 
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KINETICS 

TRANSPORT 

SYSTEMS ANALYSIS 

THERMODYNAMICS 

BIOENGINEERING 

ENVIRONMENTAL ENGINEERING 

write to Chemical Engineering 
Purdue University 
Lafayette, Ind. 47907 

UNIVERSITY OF ROCHESTER 
ROCHESTER, NEW YORK 14627 

MS & PhD Programs 

J . H. Anderson, Jr. 
R. F. Eisenberg 

Adsorption & Catalysis, Materials Science 
Inorganic Composites , Physical Metallurgy 

M. R. Feinberg 
J . R. Ferron 
J. C. Friedly 
F. J . M. Horn 
H. R. Osmers 
H. J . Palmer 
H. Saltsburg 
W. D. Smith, Jr. 
G. J. Su 
I. A. Wiehe 

Formal Chemical Kinetics, Continuum Mechanics 
Transport Processes , Applied Mathematics 
Process Dynamics, Optimal Control & Design 
Chemical Processing Theory, Applied Mathematics 
Rheology , Polymers , Biological & Ecological Processes 
lnterfacial Phenomena, Transport Processes 
Surface & Solid-State Chemistry, Molecular Beams 
Kinetics & Reactor Design, Computer Applications 
Glass Science & Technology, Thermodynamics 
Thermodynamics, Liquid Structure, Polymer Science 

For information write: J. R. Ferron, Chairman 

CHEMICAL ENGINEERING EDUCATION 



Texas A&M University 
GRADUATE OPPORTUNITIES 

IN 

CHEMICAL ENGINEERING 

nate program of study, the Master _ of Engineering deg1:ee 
consists of thirty-two credit hours of course work and a four­
credit-hour research paper, which is often a literature review 
and need not be an original contribution to the chemical 
engineering literature. 

STAFF 

R. G. Anthony, Polymer Kinetics, Phase Equilibria · 
Ronald Darby, Rheology, Biomedical Engineering, Electro­

chemistry 
R. R. Davison, Desalination, Liquid Solution Thermo-

PROGRAM OF STUDY 

The Department of Chemical Engineering at Texas 
A&M University offers programs of study for the Master of 
Science, Master of Engineering, and Doctor of Philosophy 
degrees. 

Thirty-two credit hours consisting of twenty-four credit 
hours of course work and an ei"ght-credit hour research thesis 
are required for the Master of Science degrfe. As an alter-

dynamics 
L. D. Durbin, Process Dynamics and Control 
P. T. Eubank, Gas Phase Thermodynamics 
D. T. Hanson, Bio-Engineering 
C. D. Holland, Separation Processes-Distillation, Adsorption 
W. B. Harris, Flow Through Porous Media 
·w. D. Harris, Heat Transfer 
A. Kreglewski, Thermodynamic Properties of Mixtures 
W.W. Meinke, Bio-Engineering 
E. A. Schweikert, Activation Analysis 
R. E. Wainerdi, Activation Analysis 

For information concerning the graduate program contact 
Dr. P. T. Eubank, Graduate Advisor, Texas A&M University., Department of Chemical Engineering, College Station, Texas 7784!1 

FALL 1971 

CHEMICAL ENGINEERING 
M.S. AND Ph.D. PROGRAMS 

TUFTS UNIVE'RSIT'I 

CURRENT RESEARCH TOPICS 

Metropolitan Boston 

RHEOLOGY 
OPTIMIZATION 
CRYSTALLIZATION 
POLYMER STUDIES 
MEMBRANE PHENOMENA 
CONTINUOUS CHROMATOGRAPHY 
BIO-ENGINEERING 
MECHANO-CHEMISTRY 

FOR INFORMATION AND APPLICATIONS, WRITE: 

PROF. K. A. VAN WORMER, JR. 

DEPARTMENT OF CHEMICAL ENGINEERING 
TUFTS UNIVERSITY 
MEDFORD, MASSACHUSETTS 02155 
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UNIVERSITY OF WASHINGTON Department of Chemical Engineering Seattle, Washington 98105 
GRADUATE STUDY BROCHURE AVAILABLE ON REQUEST 

Graduate Studv in Chemical Engineering 

West Virginia University 

M.S. and Ph.D. Programs available in 

Chemical Reaction Engineering 
Transport Phenomena 
Nuclear Science and Engineering 

Optimization 
Chemical Process Analysis and Design 

For application to the following current active 
research areas: 

Solid Waste Pyrolosis in Fluid ized Beds 
Purification of Acid Mine Drainage 
Ultrasonic Energy Utilization 
Radiation Chemical Processing 
Coal Gasification and Liquifaction 

For applications and information write to: 

Dr. C. Y. Wen, Chairman 
Department of Chemical Engineering 
West Virginia University 
Morgantown, West Virginia 26506 

CHEMICAL ENGINEERING EDUCATION 
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UNIVERSITY OF COLORADO 

CHEMICAL ENGINEERING 

GRADUATE STUDY 

The Department of Chemical Engineering at 
the University of Colorado offers excellent op­
portunities for graduate study and research 
leading to the Master of Science and Doctor of 
Phi losophy degrees in Chemical Engineering. 

Research interests of the faculty include cryo­
genics, process control, polymer science, cataly­
sis , fluid mechan ics, heat transfer, mass transfer, 
computer aided design , air and water pollution, 
biomedical engineering, and ecological engi­
neering. 

For application and information, write to: 

Chairman, Graduate Committee 

Chemical Engineering Department 

University of Colorado, Boulder 

FALL 1971 

MS and PhD Degrees 

Research Support Level About 
$200,000 Per Year 

Excellent Student-Faculty Ratio 
Assistantships and Fellowships 

Summer Support 

Grant Support for Research in-

Air Pollution Control 
Molecular Sieve Zeolites 

Oil from Solid Wastes 
Turbulent Combustion 

Multicomponent Adsorption 
Reaction Kinetics and Catalysis 

Diffusion in Porous Solids 
Waste Recycle in Space Flight 

Write to: Dr. W. L. Kranich 
Department of Chemical Engineering 

Worcester Polytechnic Institute 
Worcester, Mass. 01609 

McMASTER UNIVERSITY 

Hamilton, Ontario, Canada 

I NT E RDI SCI P LIN A RY 

BALANCE • INNOVATION 

DEPTH 

Simulation, Optimization and 

Computer-Aided Analysis 

Water & Waste Water Treatment 

Polymers 

Catalysis 

Chemical Reaction Engineering 

Transport Phenomena 

Contact: Dr. C. M . Crowe, Chairman 

Dept. of Chemical Engineering 
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UNIVERSITY OF NEW BRUNSWICK 
Graduate Studies in Chemical Engineering 

PROGRAM OF STUDY: The central research effort involves 
the experimental analysis of natural phenomena with a view 
to improving the design and control of industrially impor­
tant processes. Studies are done in catalysis, transport pheno­
mena and transfer operations, fire science and materials 
science. M.Sc. and Ph.D. degrees are given in a program 
requiring both course work and research work. Residence 
requirements are one year for the M.Sc. and three years 
for the Ph.D. The Fire Science Centre carries out research 
of an inter-disciplinary nature on naturally occurring fires. 
The Department offers a number of Post-doctoral Fellowships 
each year. 

FINANCIAL AID: The range of assistantship available is 
presently from $3800 p.a . to $5500 p.a. The Department 
has an Atlantic Sugar Fellowship (Altantic Provinces stu • 
dents) and an Akan Fellowship (open to foreign students). 
Several research contracts are held (assistantships open to 
foreign students) as well as NRC grants for research (as­
sistantships restricted to Canadian citizens or landed im­
migrants.) 

INFORMATION: Please direct all enquiries to: 

Dr. David R. Morris 
Director of Graduate Studies 
Department of Chemical Engineering 
Sir Edmund Head Hall 
University of New Brunswick 
Fredericton, New Brunswick, Canada 
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NEW MEXICO STATE 

UNIVERSITY 

DEPARTMENT OF 

CHEMICAL ENGINEERING 

Master of Science 

DEPARTMENT OF 

MECHANICAL ENGINEERING 

Doctor of Science 

Address Inquiries to: 

Graduate Committee 
P. 0. Box 3805 

Las Cruces, New Mexico 88001 

If you are seeking a Graduate Program to 
• provide you with the background and educa­
tion for an effective role in all phases of chemi­
cal engineering • develop and expand your 
scientific and engineering background • prepare 
you to undertake major responsibilities in Chem­
ical Engineering, design, R&D, or production, 

then ... 

Graduate Study at the 

SCHOOL OF CHEMICAL 

ENGINEERING, Oklahoma 

State University, Stillwater, 

HAS SOMETHING TO 

OFFER YOU .... 

A faculty with wide-ranging industrial experi­
ence and diversified research interests • Labo­
ratory facilities designed and equipped for 
graduate research • a first-rate university library 
open until midnight every day of the year 
• modern computing center, plus a "hands-on" 
facility exclusively for engineering students and 
available 24 hours daily • financial support 
• Master of Science in Chemical Engineering 
• Master of Science in Nuclear Engineering 
• Doctor of Philosophy in Chemical Engineering. 

Your inquiries are invited. Please address: 

Dr. Robert N. Maddox, P.E. 

Professor and Head 
School of Chemical Engineering 
Oklahoma State University 
Stillwater, Oklahoma 74074 

CHEMICAL ENGINEERING EDUCATION 



THE UNIVERSITY OF NEW MEXICO 
ALBUQU.ERQUE, NEW MEXICO 

Graduate Stody Toward the M.S. and Ph.D. 
Degrees in Chemical Engineering 

Graduate Assistantships and Research Assistant­
ships Available. 

Current research areas include: Transport phe­
nomena, process dynamics and control, materials 
science, air pollution abatement, and waste 
management and disposal. 

For further information and applications for 
graduate study in the Land of Enchantment, 
contact: 

Dr. Glenn A. Whan, Chairman 
Department of Chemical Engineering 
University of New Mexico 
Albuquerque, New Mexico 87106 

THE UNIVERSITY OF TEXAS 

AT AUSTIN 

M.S. and Ph.D. Programs 
in Chemical Engineering 

Faculty research interests include materials, 
separation processes, polymers, fluid properties, 
surface and aerosol physics, catalysis and kine­
tics, automatic control, process simulation and 

optimization. 

For additional information write: 

FALL 1971 

Graduate Advisor 
Department of Chemical Engineering 
The University of Texas 
Austin, Texas 78712 

Do any of these names ring a bell? 

Elzy 
Fitzgerald 
Knudsen 

Levenspiel 
Meredith 
Mrazek 
Wicks 

They're our Department. 

We offer advanced study in straight 
chemical engineering and joint programs with 

biochemistry, environmental and ocean 
engineering, etc. 

It's exciting here at 

OREGON STATE UNIVERSITY 

Curious? Questions? Write 

Dr. Tom Fitzgerald 
Chemical Engineering Department 

Oregon State University 
Corvallis, Oregon 97331 

The University of Toledo 
Graduate Study Toward the 

M.S. and Ph.D. Degrees 
Assistantships and Fellowships Available. 
EPA Traineeships in Water Supply and 

Pollution Control. 

For more details write: 

Dr. Charles E. Stoops 
Department of Chemical Engineering 

The University of Toledo 
Toledo, Ohio 43606 
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WASHINGTON STATE UNIVERSITY 
Pullman, Washington 99163 

The Chemical Engineering Department at 
Washington State offers quality graduate study 
leading to the M.S. in Chemical Engineering, 
M.S. in Nuclear Engineering and the Ph .D. in 

Engineering Science. 
Current research areas include: biochemical 

engineering, analog, hybrid and digital compu­
ter aided analysis, polyphase flow, air pollu­
tion, coal desulfurization, polymers, chemical 
manufacturing pro:::esses, electrochemical elec­
trode phenomena and nuclear work. 

Present faculty members are: G. T. Austin, 
R. Chatters, G. A. Jensen, R. Luedeking, R. Ma­
halingam, R. A. Raff, R. J. Robertus, and H. 

Stern. 
~end applications for admission to: The Graduate 
School 
Inquiries concerning departmental information 

should be sent to: 
G. T. Austin, Chairman 
Department of Chemical Engineering 
Washington State University 
Pullman, Washington 99163 

THE UNIVERSITY OF WESTERN 
ONTARIO 

GRADUATE STUDY AND RESEARCH IN 
CHEMICAL, BIOCHEMICAL AND FOOD 

ENGINEERING 

Applicants are invited for admission to programs 
leading to the degree of M.E. Sc. and Ph.D. in 
the field of chemical and bioengineering. Current 
programs are related to air and water pollution, 
applied catalysis, fluidization and fluid particle 
mechanics, electrical phenomena in industrial 
processes, development of biochemical processes 
and continuous fermentation systems, single cell 
proteins,_ development of processes for conven­
tional and unconventional food production, food 
preservation, flavours, additives and pollutants. 

For further information and application, contact: 
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Dr. J. E. Zajic, Chairman 
Chemical and Bioengineering 
Faculty of Engineering Science 
The University of Western Ontario 
London 72, Ontario, Canada 

* 

* 

WASHINGTON UNIVERSITY 

St. Louis, Missouri 

A distinguished faculty and well equipped 
laboratories 

Beautiful par-k-likc campus 

CosrnoJ;olitan environment of a major metro­
politan area 

* Close inlernclion wilh th e research and engi­
neering staffs of loca l major chemical com­
panies 

* Cooperation in biomedical research with one 
of th e world's great medical centers 

For further information on graduate study op­
portunities write to: 

Dr. Eric Weger, Chairman 
Department of Chemical Engineering 
Washington University 
St. Louis, Missouri 63130 

TO DEPARTMENT CHAIRMEN : 

The staff of CHEMICAL ENGINEERING EDUCATION wishes to 
thank the 55 departments whose advertisements appear in this third 
graduate issue . We also appreciate the excellent response you gave 

to our request for names of prospective authors. We regret that, 
because of space limitations, we were not able to include some 
outstanding papers and that certain areas are not represented . In 
part our selection of papers was based on a desire lo complement 
this issue with those of 1969 and 1970. As indicated in our letter we 
are sending automatically to each department for distribution to 
seniors interested in graduate school at least sufficient free copies 
of this issue for 20% of the number of bachelor's degrees reported 
in "ChE Faculties." Because there was a large response to our offer 
in that letter to supply copies above this basic allocation, we were 
not able to fully honor all such requests. However, if you have 
definite need for more copies than you received, we may be able to 
furnish these if you write us. We also still have some copies of the 
1969 and 1970 Fall issues available. 

We would like to thank the departments not only for their 

support of CEE through advertising, but also through bulk sub• 
scriptions. Each year since we began publication at the University of 

Florida the number of departments supporting us has increased­

largely through the efforts of Professor Stuart Churchill who has 
served as our university representative. 

Ray Fahien 

Editor 

CHEMICAL ENGINEERING EDUCATION 



Come closer. It's only a modacrylic. 

The leopard was made by a taxidermist. 
I ts coat is amodacrylic textile fiber made 
by Union Carbide from several basic 
chemicals. It's called Dynel. 

Of course,man-madefibers aren't new. 
But for versatility, Dynel probably has 
no equal. We can make it as soft and 
warm as fur for your coat. Or so tough 
it approaches the strength of steel. 

You' 11 find it in blankets, work clothes, 
automobile upholstery, toys, jewelry. In 
carpets, towels, drapes, paint rollers. 

And since Dynel is chemical-resis­
tant, durable and virtually nonflamma­
ble, it's used in many more ways. On 
laminated decks of boats. For tents. As 

overlays for storage tanks and air ducts. 
But regardless of all its practical uses, 

Dynel is most famous for something 
else. It's great for making wigs. For 
blondes and brunettes and redheads. 

Remarkable fiber? We think so. But 
haven't you found that a lot of remark­
able things come from Union Carbide? 

• THE DISCOVERY COMPANY 
270 Park Ave., New York , N.Y. 10017 

An equal opportunity employer. 



New Math? 
No-new Sun! 
The 48-year-old Sunray DX and 

the 82-year-old Sun Oil companies 
are now joined to form a moving, 
swinging company 1 year young 
and 2 billion dollars big. 

It's a whole new ball game-oil 

game, if you will.-Sun's re-struc­
tured management is young, bold, 
concerned. We're deeply involved 
in planning explorations; product 
research, development and im­
provement; advanced manufac­
turing; and new concepts of mar­
keting and management. 

You might like to work for a 
company like Sun. Contact your 
Placement Director, or write for 
our new Career Guide. SUN OIL 
COMPANY, Human Resources Dept. 
CED, 1608 Walnut Street, Phila­
delphia, Pa. 19103. 

An Equal Opportunity E mployer .U/F 
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