
Dispersion of bacteria in suspen­
sion. 

Electrochemical mass transfer in porous 
electrodes. 

A SMALL PART OF THE 

CHEMICAL ENGINEERING SCENE 

AT BERKELEY 

Filtration of emulsified oil by fibrpus 
media . 

For More Information 
Write to 

Damage to red blood cells caused by 
shear flow in artificial organs. 

Prof. C. Judson King 
Department of Chemical Engineering 

University of California 
Berkeley, California 94720 

Growth of single bubbles in a fluid ­
ized bed. 



UNIVERSITY OF CALIFORNIA, SANTA BARBARA 

The Department of Chemical and Nuclear Engineering offers a full program of graduate courses and research 
projects leading to hte M.S. and Ph.D. degrees in chemical engineering. Nine full-time faculty members direct 
research over a wide variety of chemical enginering and related nuclear engineering problems. Modern, well ­
equipped research laboratories and computer facilities (IBM 360/ 75) back up all research programs. 

FACULTY ... John E. Myers, Ph.D., Univ. of Michigan 
1952. Professor of chemical engineering and chair­
man of Department. Research program: Two phase 
flow in porous media, mechanisms of boiling heat 
transfer. 

Henri J . Fenech, Sc.D., Massachusetts Institute of 
Technology 1959. Professor of nuclear engineering. 
Research program: Reactor engineering and reactor 
analysis , heat transfer. 

Owen T. Hanna, Ph.D., Purdue Univ. 1961 . Asso­
ciate professor of chemical engineering . Research pro­
gram: Applications of mathematics in chemical engi­
neering. 

A. Edward Profio, Ph.D., Massachusetts Institute of 
Technology 1963. Associate Professor of Nuclear 
Engineering. Research program: Reactor experimental 
physics, neutron shielding, nuclear interaction with 
matter. 

Robert G. Rinker, Ph.D., California Institute of 
Technology 1959. Associate professor of chemical 
engineering. Research program: Kinetics and reactor 
design, energy conversion, air pollution control. 

Duncan A. Mellichamp, Ph.D., Purdue Univ. 1964. 
Assistant professor of chemical engineering. Research 
program: Dynamics of chemical processes, hybrid 
computer app lications to adaptive and predictive 
control problems. 

Paul G. Mikolaj , Ph .D., California Institute of Tech­
nology 1965. Assistant professor of chemical engi­
neering. Research program: Thermodynamics and 
phase equilibria , structure of liquids and dense gases, 
oi I pol I ution control. 

G. Robert Odette, Ph .D., Massachusetts Institute 
of Technology 1970. Assistant professor of nuclear 
engineering. Research program: Radiat ion effects on 
properties of materials. 

Orville C. Sandall, Ph .D., Univ. of California, 
Berkeley 1966. Assistant professor of chemical engi­
neering . Research program: Non-Newtonian heat trans­
fer, interphase mass transfer, fluid mechanics of film 
flow. 

CAMPUS ... Santa Barbara is located on the Pacific 
coast one hundred miles north of Los Angeles . The 
campus occupies a 630-acre scenic promontory w ith 
the Santa Ynez mountains immediately behind . Fifteen 
thousand students are enrolled in programs in diverse 
fields of engineering, science, humanities and the arts . 
Attractive housing of all kinds is available within 
walking distance of the campus. 

FINANCIAL ASSISTANCE AND ADMISSION PROCED­
URES . . . Teaching assistantships are available to 
qualified students; the stipend begins at $3,402 for 
the academ ic year with merit increases as progress is 
made towards a degree. A number of University 
Fellowships, Research Assistantships and various Train­
eeships are also available for qualified students. In­
formation concerning departmental procedures can be 
obtained by writing Professor J . E. Myers, Department 
of Chemical and Nuclear Engineering, University of 
California, Santa Barbara 93106. Application forms 
for admission and f inancial ass istance should be re­
quested from the Dean of the Graduate Divis ion, Uni­
versity of California, Santa Barbara 93106. 



CALIFORNIA INSTITUTE 
OF TECHNOLOGY 

G UATE STUDY IN 
CHEMICAL ENGINEERING 

The Division of Chemistry and Chemical Engineering Offers Programs 

of Advanced Study and Research Leading to the Degrees of Master of Science 
and Doctor of Philosophy in Chemical Engineering 

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 a!)sistantship, 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 Ferr11.ary 
15, 1971. 

FACULTY IN CHEMICAL ENGINEERING 

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 physics; particle-surface interactions; 
interfacial transfer; diffusion and membrane 
transport. 

GEORGE R. GAVALAS, Associate Professor 
Ph.D. (1964), University of Minnesota 
Mathematical methods applied to problems of 
chemical reactions and transport, process dy­
namics and control. 

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

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

BRUCE H. SAGE, Research Associate 
Ph.D. (1934), California Institute of Technology 
Eng.D. (1953), New Mexico State College. 

JOHN H. SEINFELD, Associate Professor 
Ph.D. (1967), Princeton University 
Optimization and systems studies in chemical 
process control. 

FRED H. SHAIR, Associate Professor 
Ph.D. (1963), University of California, Berkeley 
Phenomena associated with magnetohydrody­
namic power generation; chemical reactions and 
diffusion in electrical discharges. 

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. 



CASE WESTERN RESERVE UNIVERSITY 
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CASE INSTITUTE OF TECHNOLOGY, a privately endowed insti­

tution with a tradition of excellence in Engineering and Applied 

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 $400 to 
$500 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 

CHEMICAL ENGINEERING EDUCATION 



--and relax 

A year-ro und recreation setting in the Rockies provides an 
interesting backya rd fo r the Colorado School of Mines (CSM) 
in Go lden. 

While ea rning a Ph.D., M.S. (thes is) or M.E. (non-thes is) 
degree, yo u can take adva ntage of ski in g, 
fishing, hun t in g, camping and climbing. 
The Front Range is on one si de and 
Denve r is on ly 10 mil es di stant on the 
other. 

Financial aid is availab le: indust ria l 
fellowships, NSF trai neeships, teaching 
a nd research assis tant s hips, and s um­
mer s upport. Gradua te student s uppor t ranges from $250-$400 
per month. 

For information, contact Dr. J. H. Ga ry, Depa rtment of Chemi­
cal and Petroleum-Refining Engi nee ring, Colorado School of 
Mi nes, Golden, Colorado 80401. 

Colorado School of Mines Golden, Colorado 80401 

Teaching & research faculty: 

• Dr, J, H. Gary, Head 
Petroleum refining 
Coal technology 
Oil shale research 

• Dr, P. F. Dickson 
Reactor design 
Heat transfer 
Asphalt technology 

• Dr, F. J, Stennole 
Applied mathematics 
Engineering economics 
Phase change technology 

• Dr. J, 0, Golden 
Fluid mechanics 
Heat transfer 
Polymers 

• Dr. A. J. Kidnay 
Thennodynamics 
Cryogenics 
Mass transfer 

• Prof. E, Shimoda 
Fluid mechanics 
Process control 
Computer technolo gy 

• Mr, J, Thomas 
Electron microscopy 
Process control 
Instrumentation 



THE UNIVERSITY OF CONNECTICUT 
Graduate research programs at The Universi ty 
of Connecticut are focused in areas which we 
believe will be the center of Chemica l Engineer­
ing activity in the future. As examples: Studies 
of chemica l processes for treatment and purifi­
cation of polluted water are underway. This 
program started four years ago, and is presently 
supported by a $161,000 grant from the 
Federal Water Quality Admini stration. Studies 
of the bonding of space-age adhesives to metals 
are also in progress. Concurrent studies of the 
flow behavior and morphology of polymers are 
directed toward technological needs of the 
chemica l industry. Catalytic oxidation of auto­
motive air pollutants and the mechanism of 
cata lytic activity are under study. Research is 
also underway on applications of computers to 
process simu lation and control. These are only a few examples taken from a wide spectrum of programs which are 
intended to train engineers for the jobs and needs of the future. A favorable faculty-to-student ratio ensures that 
students receive considerable individual attention, both in cou rses and research. Courses in environfl'lental engineering, 
polymer science, etc., are offered in addition to the more conventional courses. 

Location 
The University is located in a picturesque part of New England, free from the pressures of large urban areas, yet just 
thirty minutes by car from Hartford, one and a half hours from Boston, and three hours from New York City. 

FACULTY 
James P. Bell, Sc.D .. 

Massachusetts Institute of Technology 

C. 0. Bennett, D .Eng., Yale University 

Michael 8. Cutlip, Ph .D. 
University of Colorado 

Ci. Michael Howard, Ph.D. 
The University of Connecticut 

Herbert E. Klei, Ph.D . 
The University of Connecticut 

Richard M. Stephenson, Ph.D . 
Cornell University 

L. F. Stutzman, Ph.D., U. of Pittsburgh 
Donald W. Sundstrom, Ph .D. 

University of Michigan 

Financial Aid 
Financial aid is provided to qua I ified graduate students. 
Stipends range to $3975 for the academic year. Summer 
fellowships and assistantships are ava ilable. 

For further information and applications, write to: 

Graduate Admissions Committee 
Chemical Engineering Department 
The University of Connecticut 
Storrs, Connecticut 06268 



THE UNIVERSITY OF 

FLORIDA 

• Remote IBM 360 Terminals 

• Computer Controlled Laboratory 

• Individual Student Attention 

• A Dynamically Developing Department 

• Modern Air-conditioned $1,500,000 Building 

• Balanced Department 

Faculty of 19: diversified interests 

Wide course selection 

Four degree programs 

• Participation in NSF "Center of Excellence" Grant 

GRADUATE PROGRAMS IN SCIENCE AND SYSTEMS 

Since many of you are interested in industrial 
careers in development and design, while others 
intend to teach and do basic research our gradu­
ate program is divided into two main areas and 
several interdisciplinary activities. 

CHEMICAL ENGINEERING SCIENCE 
Transport phenomena Fluid dynamics 
Thermodynamics Kinetics 
Materials science Applied Math 

CHEMICAL ENGINEERING SYSTEMS 
Chemical reaction engineering Process dynamics 
Separations processes Process control 
Computer aided design Optimization 

INTERDISCIPLINARY 
Energy conversion Polymer science 
Biomedical Process economics 
Interfacial Phenomena Bioengineering 

DIVERSIFIED DEGREE PROGRAMS 

• Master of Engineering with project on de­
sign, cost analysis, experimental investiga­
tion, or computer study. 

• Master of Science with thesis. 
• Master of Engineering Pre-Ph.D. 
• Doctor of Philosophy. 

FALL 1970 

BASIC GRADUATE COURSES 

Models and Methods • Multidimensional and 
Discrete Systems • Thermodynamics of Reac­
tion and Phase Equilibria • Transport Phe­
nomena • Process Dynamics • Reactor Design 
and Optimization (Systems Program) or 
Chemical Kinetics (Science Program) 

TYPICAL ADDITIONAL COURSES 

Mathematical Methods in Chemical Engineer­
ing • Applied Field Theory • Computer Control 
of Processes • Optimization Techniques • 
Transport Properties and Irreversible Thermo­
dynamics • Applied Statistical Mechanics • 
Statistical Thermodynamics • Interfacial 
Transport Phenomena • Turbulent Transport 
Phenomena • Advanced Transport Phenomena 
• Rheology • Non-Newtonian Fluids Dynamics 
• Chemical Energy Conversion • Particulate 
Systems • Applied Fluid Dynamics • Process 
System Laboratory • Applied Statistics • Proc­
ess and Plant Design • Process Economy 
Analysis • Tensor Fields and Fluid Dynamics 
• Biochemical Engineering • Interfacial 
Phenomena 

Chairman, Chemical Engineering Department 

University of Florida 

Gainesville, Florida 32601 

Please send information on your graduate program to: 
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INQUIRIES 
ARE DIRECTED 
TO: 

Head, Graduate Admissions 

Department of Chemical Engineering 

University of Houston 

Houston, Texas 77004 

REALIZE 
YOUR 
POTENTIAL 
AT THE 
UNIVERSITY 
OF HOUSTON 
DIVERS I Fl ED PROGRAMS 
The program is designed to meet the individual needs of the student. 
Flexibility is maintained by minimizing required courses and by offering a 
wide variety of degree options; M.S. (undesignated), M.E. (professional, 
non-thesis degree}, M.S. (chemical engineering), Ph .D. 

STIMULATING RESEARCH ... 
The research interests of the faculty encompass the entire spectrum of 
chemical engineering endeavors as well as the newer interdisciplinary areas 
such as environmental, biomedical oceanographic, systems and urban 
engineering. The student is free to choose research advisors from other 
departments of the University. 

ESTABLISHED DEPARTMENT 
Though relatively young, the Department enjoys an outstanding 
reputation. In 1968 it was awarded an NSF Center of Excellence Grant, 
and it has achieved high ratings in the 1970 Carter survey of graduate 
schools. 

EXCELLENT FACILITIES 
The Department occupies approximately 52,000 sq. ft. in the modern new 
Cullen College of Engineering Building. Graduate students are allotted 
individual offices and laboratories and have free access to the University's 
1108 Univac and the College's IBM 360 Model 44 computers. 

FINANCIAL ASSISTANCE ... 
Fellowship stipends are available to qualified applicants. These range from 
$3,000 to $5,400 for 12 months, plus tuition and fees. 



Graduate Programs in 

The Department of Energy Engineering 

leading to the degrees of 

MASTER OF SCIENCE and 

D_OCTOR OF PHILOSOPHY 

Faculty and Research Activities 

in thefield of 

Cynd , 
., University of Wash , 0, 

Associate Professor 

David S. Hacker, 
Ph.D., Northwestern University, 1954, 

Associate Professor 

v Jame_ _ rtnett, 
Ph.D., UniV<~rsity of California, Berke , y;, 1954, 

. Professor and Head of the Department 
w}~ 

John H. Kiefer, 
Ph.D., Cornell, 1961, 

Associate Professor 

G. Ali Mansoori, 
Ph.D., University of Oklahoma, 1969, 

Assista:gf f efisor 

Satislt c . Srucena, 
Ph.D., Calcutta University, India, 1956, 

Professor 

Stephen Szepe, 
Ph.D., Illinois Institute of Technology, 1966, 

Associate Professor 

i /fhe;ijepartment invites applications for­
admission a.n1>s .. .pftfrom all qualifie<l.p~~aidates; 

To>ol? 11'application forms or) Orequest 
further information, please write to: 

~---- ....... 
" --- ·•- ~ ~ . - . - ... ..., 

... ·---· .. - ---·~ ..... , .. - . __ ..;.._ .. 
- ... - ..... . -- -~.; 

.,. --·· ...... -.. 
.;;:::.. .: .;._ ,;_.;...: 

. ·---·· .. . .. ·- -· .. - -· -- ........ -- --; ·- · ------- •-· 4· 
-¥::-- ~- : ::' ----· 

Air pollution modeling ; environmental problems; 
po lymeriza tio n. 

High temperature chemical kinetics; combustion and 
plasma processes; simultaneous transport phenomena. 

Forced convection; mass transfer cooling; combined 
radiation-convection problems. 

Kinetics of gas reactions; energy transport processes. 

Thermodynamics and statistical mechanics of fluids, 
solids and solutions; kinetics of liquid reactions. 

Transport properties of fluids and solids; thermody­
namics and statistical mechanics; isotope separation. 

Catalysis; chemical reaction engineering, optimization: 
environmental and pollution problems. 

Professor Paul M. Chung, Chairman 
The Graduate Committee 
Department of Energy Engineering 
University of Illinois at Chicago Circle 
Box 4348, Chicago, Illinois 60680 



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 I I Iowa State University 

1 I Ames, Iowa 50010 I 
I I 
I Please send appl icatiqn, 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 
I City ______________ State ______ Zip Code_______ 1

1 I . 
------------------------------------------' 



UNIVERSITY OF I(ENTUCI(Y 

FALL 1970 

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 

Excellent, U.S.P.H.S. 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 
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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 Meta 11 ic 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 



What are 

YOU 

looking for 

• 1n a 

GRADUATE 

PROGRAM? 

THE UNIVERSITY 

OF MICHIGAN 

OFFERS 

EXPERIENCE 
The University of Michigan, Department of Chemical 
and Metallurgical Eng ineering , has operated gradu­
ate degree programs for over 50 years . We have 
awarded over 300 doctorates and 1000 master's 
degrees. 

VARIED RESEARCH 
The 35 faculty members work in all the traditional 
areas of research and also such fields as plasma 
reactions , process dynamics, catal yst structure, bio­
chemical processes, electrochemistry, multi-phase 
systems, computer-assisted design, non-Newtonian 
fluids, and reservoir engineering. 

CULTURAL ENVIRONMENT 
Besides the usual campus activities the University 
and the Ann Arbor community offers the students 
scores of concerts by famous artists, lectures held 
throughout the year, plus the three drama series-
all handy to campus. Ann Arbor is located in a river 
valley and is ideal for both winter and summer sports. 

FINANCIAL ASSISTANCE 
Most of our American and Canadian students receive 
financial assistance. Also, the University has excellent 
employment opportunities for student wives. 

Write for information and a special book to: 

Prof. Rane L. Curl, Chairman of the Graduate Committee 
Chemical Engineering Division 
Department of Chemical and Metallurgical Engineering 
The University of Michigan 
Ann Arbor, Michigan 48104 
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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: 

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

(2) Electrochemistry and Fuel Cells-Dr. J. W. 
Johnson 

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

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

(5) Structure and Properties of Polymers- Dr. K. 
G. Mayhan 

M.S. and Ph.D. Degrees 

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

(a) Optimization of Chemical Systems-Dr. 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 Electrodialysis Techniques­
Dr. H. H. Grice 

(f) Process Dynamics and Control-Ors. M. E. 
Findley, and R. C. Waggoner 

(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 



GRADUATE STUDY 

IN 

CHEMICAL ENGINEERING 

AT THE 

UNIVERSITY OF NEBRASKA 

PROGRAMS LEADING TO THE 
M.S. AND PH.D. DEGREES 

WITH RESEARCH IN 

Biochemical Engineering 
Computer Applications 
Crystallization 
Desalination 

Laser Applications 
Mass Transfer 
Mixing 
Polymerization 
Thermodynamics 
Ultrasonics 

Food Processing 
Heat Transfer 
Kinetics and other areas 

FOR APPLICATIONS AND INFORMATION 
ON AVAILABLE FINANCIAL ASSISTANCE 

-WRITE TO 

Prof. J. H. Weber, Chairman 
Department of Chemical Engineering 
University of Nebraska 
Lincoln, Nebraska 68508 



graduate study in 

~ ------~ ___ __,_ .. __ _ 

NATIONAL 

THE UNIVERSITY OF OTTAWA offers a full program of studies and research leading the the masters and Ph.D. 
degrees in chemical engineering. Well equipped laboratories and modern facilities reside in a recently completed 
engineering complex. Extensive computing facilities, including an IBM 360/ 65, are used for course work and 
research . The staff includes seven full -time professors offering graduate courses and directing research . The 
graduate program has operated for fifteen years. 

CURRENT RESEARCH 

- Drag reduction phenomena in turbulent flow 

- Viscoelastic effects in flow through porous media 

- Membrane separations 

- Phase equilibria at cryogenic temperature 

- Foam separation of metallic ion pollutants 

- Development of selective heterogeneous catalysts 

- Mass transfer with reaction 

- Polymerization kinetics 

- Computer control of chemical processes 

- Bio-oxidation in water recovery 

THE UNIVERSITY 

The University of Ottawa offers instruction in engineering, science, 
social sciences, and the humanities to a coeducational student body 
numbering about 7,000. It is situated in Canada's capital, Ottawa, 
whose population is 400,000. 

FINANCES 

Fellowships, Teaching Assistantships, and Research Assistantships 
are available. Minimum graduate student support is $3,000, and 
increments are made annually. 

CULTURE AND RECREATION 

The bilingualism of Canada is reflected in the cultural offerings of 
Ottawa, featuring renowned performers in the English and French 
langueges. World famous orchestras, ballet companies, and art 
exhibitions appear regularly in the National Arts Center. 

Ample opportunities for outdoor recreation exist in the Ottawa 
environs. Several skiing facilities are within 20 miles of the campus. 

FURTHER INFORMATION: Address inquiries to: Chai rm an, Department of Chemical Engineering, University of 
Ottawa, OTTAWA 2, Canada . 
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LOOKING 

FALL 1970 

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 Transfar 

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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Dr. John W. Tierney . . . . . . . ........ Process Dynamics, lion. 

Equilibrium Stage Calculations For application forms and 
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Enzyme Catalysis LOWSHIPS, ASSISTANT­

IN PETROLEUM ENGINEERING 

Dr. Paul F. Fulton . 

Prof. James H. Hartsock . 

. ... . .... . . . . . . ... Multiphase Flow in Porous 
Media, Wettability 

. ..... Computer Applications 
to Unsteady State Flow 

Dr. Joseph J. Taber . . . . . . . . . . . . . . . lnterfacial and Surface Phenomena, 
Miscible Displacement 

SHIPS, and ACADEMIC AND 
RESEARCH PROGRAMS, write 
to: 

Graduate Coordinator 
Chemical and Petroleum 

Engineering Department 
601 Engineering Hall 
University of Pittsburgh 
Pittsburgh, Pennsylvania 15213 



GRADUATE STUDY IN 
CHEMICAL ENGINEERING 
AT 
RICE UNIVERSITY 

The Department 

Rated by the American Council of Education 
among the top 15 Chemical Engineering Depart­
ments in the U. S. It has: 

35 graduate students 
10 postdoctoral fellows and research associates 
12 full-time faculty 
excellent laboratory and computer facilities. 

The University 

Full University with programs in health and 
social sciences and humanities, as well as 
engineering. 
Excellent library with extensive holdings. 
Attractive 300-acre campus with fine recreational 
facilities. 

Major Research Areas 

Thermodynamics and Phase Equilibria 
Chemical Kinetics and Catalysis 
Chromatography 
Optimization, Stability, and Process Control 
Systems Analysis and Process Dynamics 
Rheology and Fluid Mechanics 
Polymer Science 
Biomedical Engineering and Biomaterials 

Degree Programs 

M.S. and Ph.D. degrees offered in Chemical 
Engineering. 
Interdisciplinary programs in Biomedical Engi­
neering and Polymer Science. 

FALL 1970 

Faculty 

WW. Akers, Ph.D., U. of Texas, Professor 

C. D. Armeniades, Ph.D., C.W.R.U., Asst. Prof. 

S. H. Davis, Jr., Sc.D., M.I.T., Professor 

H. A. Deans, Ph.D., Rice U., Professor 

D. C. Dyson, Ph.D., U. of London, Asso. Professor 

G.D. Fisher, Ph.D., Johns Hopkins U., Asst. Prof. 

J. D. Hellums, Ph.D., U. of Texas, Professor 

J. W. Hightower, Ph.D., Johns Hopkins U., Prof. 

R. Jackson, D.Sc., U. of Edinburgh, Professor 

R. Kobayashi, Ph.D., U. of Michigan, Professor 

T. W. Leland, Jr., Ph.D., U. of Michigan, Prof. 

L. V. McIntire, Ph.D., Princeton U., Asst. Prof. 

Financial Support 

Fellowships and assistantships are available with 
tuition remission and stipends competitive with 
other major universities. 

Graduate assistants' duties require less than 6 
hours per week and allow full-time study load. 

Applications 

Address letters of inquiry to: 

Dr. C. D. Armeniades, Assistant Professor 

Department of Chemical Engineering 

Rice University 

Houston, Texas 77001 
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AT THE UNIVERSITY OF TENNESSEE 
GRADUATE STUDY IN CHEMICAL 
& METALLURGICAL ENGINEERING 

PROGRAMS for the degrees of Mas1er of Science and Doctor of Philosophy ~t 
are offered in both chemical and m etallurg ica l eng in eering. The Master's program 
may be tailored as a terminal on e with emphasis on systems and design, or it may 
serve as preparation for more advanced work leaa ing to 1he Doctora t e. 

FACULTY AND RESEARCH INTERESTS-William T. Becker, Ph .D., Illinois, Mechanical Properties 
and Deformation; Donald C. Bogu e, Ph .D., Delaware, Rheology, Po lymer Science and Engineering; 
Charlie R. Brooks, Ph .D., Tenn essee, El ec tron Microscopy, Thermodynam ics; Oran L. Culberson, Ph .D., 
Texas, Operations Resea rch, Process Design; George C. Fr azier, Jr., D. Eng., Johns Hopk in s, Kin etics and 
Combustion, Transfer with Reaction; Hsien-Wen Hsu, Ph .D. , Wisconsin, Th ermodynam ics, Transport 
Phenomena, Optimization; Homer F. Johnson, D. En g., Yale, (Department Head), Mass Transfer, Inter­
face Phenomena; S1anl ey H. Ju_ry, Ph.D., Cincinnati, Sorption Kinetics, Hygrometry, In formati on Opera­
tions; William J. Kooym an, Ph.D., John s Hopki ns, Reac ti on Kinetics in Fl ow Systems; Carl D. Lundin, 
Ph.D., Rensselaer, Physica l M etallurgy, Weldin g; Charles F. Moore, Ph .D., L.S.U., Process Control and 
Dynamics; Beil F. Oliver, Ph .D. , Pennsy lvania State University, (Professor-in-ch arge of M eta llurgical 
Engineering), Solidifica tion, High Purit y M etals; Joseph J. Perona, Ph .D., Northwestern, Mass Transfer 
and Kinetics, Heat Tran sfer; Joseph E. Spruiell , Ph.D., Tenn essee, X-ray Diffraction, Electron Microscopy, 
Polymer Science and Engineering; E. Eugene Stansbury, Ph . D., Cincinnat i, Thermodynamics Kinetics of 
Phase Deformation, Corrosion; James L. White, Ph .D., Delawa re, Polymer Science and Engineering, 
Rheology, Separation Proc esses . 

REGULAR PART-TIME-Lloyd G. Al exand er, Ph .D., Purdue, Fluid Fl ow, H ea t Transfer; Bernard 
S. Borie, Ph .D., M.I.T. , X-ray Diffraction; Alb ert H. Cooper, Ph .D., Michigan State, Process Des ign, Eco­
nomics; Kenneth H. M cc orkl e, Ph .D., Tennessee, Colloidal Systems; Carl J. McHargue, Ph .D. , Kentucky, 
Physical Metallurgy; Roy A. Vandermeer, Ph .D., Illino is Institute of Techno logy, Physical M etallurgy, 
Jack S. Wat son, Ph.D., Tenn essee, Fluid M echanics. 

LABORATORIES AND SHOPS-Anal og computer (Expanded EAi, PACE 221 R) and digita l com­
puter (DEC, PDP 15 / 20 w ith analog interface), High-s peed aut omatic frost point hygrometer, Mass and 
heat .transfer in porous media, Polymer rheology (Weissenberg rheogoniometer, ln stron rheological 
tester, roll mill , extruder) . Polym er characterization (gel permeation chro matog raph, osmometer), Mass 
spectograph, Continuou s zone centrifuge, Process dynam ics, X-ray diffraction (including single crys tal 
diffuse scattering analysis), Electron microscopes (Philips EM75 EM300), Calorimetry {25-1000° C), Elec­
trical resi stivity measurements for studi es of struc tu ra l and phase changes, Single crys tal preparation 
facilities, Mechanica l fabrication and testing, (metallograph, opti ca l microscopes and melting, etc.), 
High purity material s preparation , Electronic and mechanica l shops staffed by thi r teen full-time techni­
cians and craftsm en. 

FINANCIAL ASSISTANCE-S ources ava ilable include grad uate assistantships, graduate teaching 
assistantships, res ea rch assistantships, industrial fe ll owsh ips, industrial grants-in-aid, NSF Traineeships, 
NDEA (Title IV) Fell owships, and Univ ersi ty Non-Serv ice Fell owships. 

CosTS TO STUDENTS-Full-time Ten n essee residents pay $105 per quarter maintena nce fee; 
out-of-state students pa y an additional tuition of $205 per quar ter; combined room-and-board arrange­
ments are available at $305 per quarter. One- and two-bedroom married s1udent apartmen ts rent 
from $60 to $110 per month unfurnished, approxima1ely $15 h igher furnished. Priva tely opera t ed 
apartments are available to sing le or married gradu ate stud ent s at equiva lent and higher rates. 

STUDENT BODY-About 20,000 student s are enro ll ed at the Knoxville campus. In the College 
of Engineering there are approximately 2200 undergraduate and 300 resident graduate students. 

KNOXVILLE AND SURROUNDINGS-Knoxvill e, wit h a popul at ion near 200,000, is th e trade 
and industrial center of East Tennessee. The Univers ity is loca ted about f ive block~ from the downtown 
business area. In the nearby Auditorium-Coliseum, Broadway plays, musical and dramatic art ists, and 
other entertainment events are regularly schedul ed. Kn oxvi ll e has a number of points of historical 
interest, a theater-in-the-round, a symphony orchestra, two ar t ga ll eries, and a number of museums. 
Within an hour 's drive are many TVA lakes and mountain str ea ms for water sports; the Great Smoky 
Mountains National Park with the Gatlinburg touri st area; two stale parks; and the atomic energy 
installations at Oak Ridge includin g the Museum of Atomic Energy. 

A BOUT UT-Founded in 1794 as Blount Coll ege, the University has grown to a large multi~ 
campus, multi-purpose sys tem of higher education covering th e entire state. Graduate programs in 
science and engineering centered at the Knoxv ille ca mpus have developed to major size and strength 
over the pa st 25 yea rs stimulated by cooperation developed between the atomic energy facilities and 
the University. 

WRITE: Department of Chemical and Metallurgica l Engineering 
Th e Univ ersit y of Tennessee 
Kn oxv ille, Tennessee 37916 



<l?rabuate ~tubp in <!Cbemtcal QEngtneertng 
The Department of Chemical Engineering offers a full program of g r aduat e courses and r esear ch and design projects· 
l eadi ng to the Master of Engineering , Master of Science , and Doctor o f Philosophy degrees . Eight fac ulty members, 
all of whom have had extensive industrial experience and have earne d national and international reputations in 
their fields, direct r esearch in a wide variety of chemical- engineering and related areas . Strong supporting 
departments in mathematics and the p hysical sciences; the Rat e Processes Ins titute, directed by Dr . Henry Eyring; 
and the d i v isions and institutes in wh i ch chemical - engineering staff partic i p ate--the Biomedical Engineering 
Institute , t ogether with the Artificial Or gan s Division, headed by _Dr. Wi llem J.Kolff; ·and the research- oriented, 
on-campus University Hospital; the Envi r onmental Engineering Division and the Center for Environmental Biology; 
the Fluid Mechanics Di vision ; and the Engineering Systems Divis i on--all strengthen and add variety and relevance 
to graduate s tudy and research programs. Mode r n , well-equipped laboratories and adjacent computer facil i ties 
(Univac 1108) support r esearch programs in all areas . Teaching e mphasis is upon fundamental e ngineering princi­
p l es and the devel opment of ability in analysis , synthesi s , insight , judgme nt, and the creative solution of 
pressing human probl ems. The University mainta i ns housing accommodations for both s ing le and married students, 
and_ there are many reasonably price d apartments within wal king distance of the campus . Located at the foot of 
the l1asatch Mountains in the geographic , economic , and cultur a l cent e r o f t he Intermountain \·lest , Salt Lake has 
long been noted for its superb scenery ,. outdoor recreational facilities, natural resources , and hospitality . 

jfacultp 
E.B. CHRISTIANSEN , Prof . and Chm . ; PhD , U of Michigan . 
Newtonian and non- Newtonian momentum and energy trans­
port , particl e dynamics , biological transport p r ocesses . 

A. D. BAER, Prof .; PhD , U of Utah. Heat transfer, f l uid 
dynamics , p rocess control, combustion . 

R .H. BOYD , Prof.; PhD , MIT . Polymer and materials sci ­
ence , chemical thermodynamics . 

N. \-1 . RYAN , Prof.; ScD , MIT. Combust i on , high-tempera­
ture reactions , gas dynamics , propulsion . 

D.L. SALT , Prof .; PhD , U of Delawar e . Diffusional op­
erations , fluid and particl e dynamics , separation pro­
cesses . 

J . D. SEADER, Prof . ; PhD , U of Wisconsin . Coup l e d chemi­
cal-reaction kinetics, momentum, energy, and mass trans­
port; ablation; pol ymer flammability; sys t ems; design. 

N.H. de NEVERS , Assoc . Pr o f. and Assoc . Dean ; PhD, U of 
Michigan . Thermodynamics, multi-phase flow , chromato­
g r aphic transport. 

A.L. TYLER, Assist . Prof .; PhD , U of Utah. Chemical-
reaction kineti cs, particle dynamics , vapor- phase reac­
tions, solid-state diffusion. 

& §ppltcat ion 
The Department offe r s NDEA Fellowships , NSF and Envi­
ronment a l-Pol lution Traineeships, and a variety of re­
sear ch , design, and teachingassistants hips to qualified 
applicants . Applic at.i ')n materia l s and further informa­
tion may be obtained oy sending the c oupon below to: 

Dr. E . B. Christiansen , Chairman 
Department o f Chemical Engineering 
University of Utah 
Salt Lake City, Uta h 84112 

Dear Dr. Christiansen: 

I would appreciate receiving application forms for 
a dmission to the University of Utah Graduate School 
and f or financial a ssistance in chemicalengineering. 

NAME --------------------------
ADDRESS _____________________ _ 

CITY STATE ZIP ------------- ------



1971-72 Graduate Studies, University of Waterloo, Canada 
Our research reputation is well­
known. Prospective Ph.D. and 
M.A.Sc. candidates may also want 
to know the following: 

The Department 
Largest in Canada 
30 Professors 
11 Postdoctoral fellows 
102 Graduate students 

The Fields 
Most comprehensive in Canada 
Biochemical Engineering 
Extractive Metallurgy 
Polymer Science 
Kinetics & Catalysis 
Simulation & Optimization 
Transport Phenomena 

Financial Aid 
Competitive with any other 
Canadian University 

The University 
Largest engineering school and 
most comprehensive computer 
facilities in Canada; 
Co-educational; multi-faculty; 
12,000 students, 1,000-acre campus 

The Location 
Kitchener-Waterloo twin city 
(population: 150,000); 
60 miles southwest of Toronto 

The Faculty 
L. E. Bodnar, Ph.D. (McMaster) 
C. M. Burns, Ph.D. (Brooklyn) 
J. J. Byerley, Ph.D. (U.B.C.) 
K. S. Chang, Ph.D. (Northwestern} 
F. A. L. Dullien, Ph.D. (U.B.C.) 
K. F. O'Driscoll, Ph.D. (Princeton) 
K. Enns, LL.B., Ph.D. (Toronto) 
T. Z. Fahidy, Ph.D. (Illinois) 
J. D. Ford, Ph.D. (Toronto) 
C. E. Gall, Ph.D. (Minnesota) 
R. Y. M. Huang, Ph.D. (Toronto} 
R. R. Hudgins, Ph.D. (Princeton) 
I. F. Macdonald, Ph.D. (Wisconsin) 
D. C. T. Pei, Ph.D. (McGill) 
G. L. Rempel, Ph.D. (U.B.C.) 
P M. Reilly, Ph.D. (London) 
E. Rhodes, Ph.D. (Manchester) 
C. W. Robinson, Ph.D. (California) 
J. M. Scharer, Ph.D. (Pennsylvania) 
D. S. Scott, Ph.D. (Illinois) 
P. L. Silveston, Dr. Ing. (Munich) 
D. R. Spink, Ph.D. (Iowa State) 
G. A. Turner, Ph.D. (Manchester) 
B. M. E. van der Hoff, Ir. (Delft) 
J. R. Wynnyckyj. Ph.D. (Toronto) 
M. Moo-Young. Ph.D. (London) 
A. H. Heatley, Ph.D. 

(Professor Emeritus) 
R. L. Earle, Ph.D. (Visiting Professor, 

Massey, N.Z.) 
B. R. James, Ph.D. 

(Visiting Professor, U.B.C.) 
N. Wakao, Ph.D. 

(Visiting Professor, Yokohama) 

Application 

Apply to: 
Associate Chairman (Graduate Studies) 
Department of Chemical Engineering 
University of Waterloo 
Waterloo, Ontario, Canada 



BRIGHAM YOUNG UNIVERSITY 

Chemical Engineering Department 

M.S. AND Ph.D. PROGRAMS 

Areas of Interest 

Transport/ kinetic processes 
Solution thermodynamics 

(Center for thermochemical 
studies) 

High pressure technology 
Environmental Control 
Nuclear engineering 

Faculty 

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

FOR INFORMATION CONTACT 

Dr. Richard W. Hanks 
234 ELB, Chemical Engineering 
Brigham Young University 

Provo, Utah 84601 

DEPARTMENT OF CHEMICAL ENGINEERING 

BUCKNELL UNIVERSITY 
LEWISBURG, PENNSYLVANIA 17837 

For admission, address 

Dr. David S. Ray, 
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 o thesis is the requirement for graduation. 
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THE UNIVERSITY OF CALGARY 

DEPARTMENT OF CHEMICAL ENGINEERING 

A new and growing University in Canada 
offering excellent opportunities for graduate 
study and research . 

Programs Leading to M.Sc. and Ph.D. Degrees 

Active research in Systems Eng ineering, 
Transport Phenomena, Fluid Mechanics and En­
vironmental Engineering. 

Financial Aid 

Fellowships, Graduate Teaching Assista nt­
ships and Graduate Research Assistantships are 
offered with remuneration of up to $4,400 per 
year and remission of fees . A travel allowance 
of up to $250 for new graduate students is also 
obtainable. 

More Information 

Write directly to: 

Location 

The University of Calgary is located in Cal­
gary, Alberta, Canada, home of the famous 
Calgary Stampede. Nestled at the foot of the 
scenic Rocky Mounta ins, the University is only a 
short drive from beautiful Banff National Park. 
Park. 

Living Accommodations 

New Married Student Town-houses have 
recently been completed to accommodate 250 
families. Dormitory space is available for single 
students. 

Professor M. F. Mohtadi, Head 
Department of Chemical Engineering 
The University of Calgary 
Calgary 44, Alberta , Canada. 

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 Californ ia 
Davis, California 95616 
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COMPLIMENTS OF 

THE DEPARTMENT OF 

CHEMICAL ENGINEERING 

Carnegie-Mel Ion Un1vers1ty 
PITTSBURGH, PENNSYLVANIA 

FALL 1970 

Howard Brenner 
Duane Condiff 
Edward Cussler 
Anthony Dent 
Kun Li 
Clarence Miller 
Carl Monrad 
Matthew Reilly 
Stephen Rosen 
Robert Rothfus 
Herbert Toor 
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 
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, S S., 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 
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THAYER SCHOOL OF ENGINEERING 
AT 

DARTMOUTH COLLEGE 
HANOVER, NEW HAMPSHIRE 03755 

Degrees 

Design : 

Research: 

Support 

Master of Engineering 

Master of Science 

Doctor of Engineering 

Doctor of Philosophy 

Government, industrial and privately sponsored fellowships and research assistantships available. 

General 

Programs are formulated by the student and his faculty advisor without arbitrary constraint of 
departmental traditions. The above 'design' degrees require a thesis demonstrating creative design, 
and the 'research' degrees, a discovery. Joint study with the Dartmouth Medical School and Science 
Department available. 

Projects Underway 

General studies in two-phase flow. Computer-aided design. Refuse processing. Reverse Osmosis . 
Sewage treatment. Power plant cooling. Thermodynamics. Industrial waste treatment. Technology 
and public policy. 

Direct inquiries to the Chairman of Graduate Admissions at the above address. 

B. E. Anshus 

C. E. Birchenall 

M. M. Denn 

J. D. Eliassen 

B. C. Gates 

J . R. Katzer 

A. B. Metzner 

J. H. Olson 

UNIVERSITY OF DELAWARE 

Newark, Delaware 19711 

CHEMICAL ENGINEERING FACULTY 

C. A. Petty 

T. W. F. Russell 

S. I. Sandler 

M. R. Samuels 

J. M. Schultz 

V. K. Stokes 

J. Wei 

Graduate study inquiries and requests for financial aid invited. 

Write: A. B. Metzner, Chairman 

CHEMICAL ENGINEERING EDUCATION 



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 

FOR MORE INFORMATION WRITE TO 

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

Lehigh 

SHOULDN'T YOU KNOW MORE? 

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

FALL 1970 

Center for 
Surface & 
Coatings 
Researqh 

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 EQUILIBRIUM 

CHEMICAL 
ENGINEERING 
DEPARTMENT 
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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 wel I 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 Engineering 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 
• 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. Fellowships 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 Engineering • Process Analysis, Design and Control 

• Reaction Kinetics • Polymer Engineering 

• Heat, Mass and Momentum Transfer • Petroleum Reservoir Engineering 

• Nuclear Chemical Engineering • Thermodynamics 

• Rheology • Unit Operations 
• 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 
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Texas A&M University 
GRADUATE OPPORTUNITIES 

IN 

CHEMICAL ENGINEERING 

nate program of study, the Master. of Engineering degree 
consists of thirty-two credit hours of course work and a four­
credit-hour research paper, which· is often a literature rev~ew 
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 eight-credit hour research thesis 
are required for the Master of Science degr~e. 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!! 

I 

FALL 1970 

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

TUFTS UNIVERSITY 

CURRENT RESEARCH TOPICS 

Metropolitan Boston 

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

FOR INFORMATION AND APPLICATIONS, WRITE: 

PROF. M. V. SUSSMAN, CHAIRMAN 
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 

UNIVERSITY OF ARIZONA 

TUCSON 

85721 

GREAT CLIMATE FOR 

Study 

Research 

Recreation 

CURRENT AREAS OF INTEREST 

Polymers 

Reliability 

Hybrid Simulation - Control 

Crysta 11 ization 

Biomedical 

Transport Processes 

Environment Control 
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Plasma Technology 

Kinetics 

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 
Philosophy degrees in Chemical Engineering. 

Research interests of the faculty include cryo­
genics, process control, polymer science, cataly­
sis, fluid mechanics, 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 

CHEMICAL ENGINEERING EDUCATION 



THE UNIVERSITY OF MANCHESTER, 
England 

Institute of Science and Technology 
Department of Chemical Engineering 

The Department has a large research school 
with specialties in mass transfer, kinetics, fluid 
mechanics, control, surface phenomena, b io­
chem icil engineer ing and a long tradition in 
corrosion and electrochemical eng ineering . In 
addition to research work in any of the above 
topics to M.Sc o r Ph .D level, advanced courses 
on Physical Processes in Chemical Eng ineering 
and Corrosion Science are offered. These are one 
year courses and include lectures, seminars and 
project work leading to the degree of M.Sc. 
At present the post graduate School numbers 
120. Excellent fac ilities exist with in the Depart­
ment where there is active co-operation with 
other research institutes and industry. 

Further details and application forms can be 
obtained from 

DR. A. RUSHTON 
Department of Chemical Engineering 

The University of Manchester Institute of Science 
& Technology 
P. 0. Box 88 

Sackville Street 
Manchester M60 1 QD 

England 

McMASTER UNIVERSITY 

Hamilton, Ontario, Canada 

INT ERDI SCI PLIN ARY 

BALANCE • INNOVATION 

DEPTH 

Simulation, Opt imization and 
Computer-Aided Analys is 

Water & Waste Water Treatment 

Polymers 

Chemical Reaction Engineering 

Transport Phenomena 

Contact: Dr. T. W. Hoffman, Cha irman 
Dept. of Chemical Engineering 

FALL 1970 

GRADUATE 
STUDY IN 
CHEMICAL 
ENGINEERING 

Leading to the 
Degrees of 
M.Eng. and Ph.D. 

McGILL UNIVERSITY 
Montreal, Quebec, Canada 

CURRENT RESEARCH AREAS: 

Transport Phenomena 
Polymer Engineering 

Biomedical Engineering 
Air and Water Pollution 

Thermodynamics 
Particulate Dynamics 

Catalysis 
Solid -Liquid Separation 

Cryogenics 
Chemical Reactors 

Plasma Research 
Fluidisation 
and others 

THE UNIVERSITY OF NEW MEXICO 
ALBUQUERQUE, NEW MEXICO 

GRADUATE STUDY TOWARD THE M.S. AND 

Ph.D. DEGREES IN CHEMICAL ENGINEERING 

Graduate Assistantships, Teaching Assistantships 

and Fellowships Available 

For Further information and applications for 
graduate study in the Land of Enchantment, 

contact: 

Dr. T. T. Castonguay, Chairman 

Department of Chemical Engineering 

University of New Mexico 

Albuquerque, New Mexico 87106 
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DON'T WATCH US GROW I 

GROW WITH US !! 

We're still small enough to care. 

We have seven Chemical Engineering faculty members; 
they all have PhD degrees, representing such universities 
as Case, Cincinnati, Corne!, Lehigh, Michigan and Purdue. 

AND-We offer all degrees, in full-time and evening 
programs, with thesis and non-thesis options for the M.S. 

Research in chemical engineering includes transport 
phenomena, thermodynamics, computerized control and 
bioengineering. Research in materials engineering includes 
polymer properties and processing, corrosion and composites. 

From the establishment of our department in 1957 
and the awarding of our first BSChE degree in 1958, 
we have progressed to awarding our first MSChE in 1964, 
and we received AIChE & ECPD accreditation in 1963, 
with our PhD program started Fall 1968. 

Because we are GROWING, we offer you OPPORTUNITY. 

OHIO UNIVERSITY 
Department of Chemical Engineering 

Athens, Ohio 45701 

OREGON STATE UNIVERSITY 

Excellent graduate programs are available 
leading to the M.S. and Ph .D. in Chemical En­
gineering at Oregon State University. 

Research interests of the faculty include: 
transport phenomena, thermodynamics, kinetics, 
process dynamics, fluid mechanics, electrochem­
istry, and ocean engineering. 

Present faculty members are: T. Fitzgerald, 
J. G. Knudsen, 0. Levenspiel, R. V. Mrazek, 
R. E. Meredith and C. E. Wicks. 
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For more details write to: 

Dr. R. E. Meredith 
Dept. of Chemical Engineering 
Oregon State University 
Corvallis, Oregon 97331 

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 Enginee ring 

Oklahoma State University 
Stillwater, Oklahoma 74074 

CHEMICAL ENGINEERING EDUCATION 



The University of Toledo 
Graduate Study Toward the 

M .S. and Ph.D. Degrees 
Assistantships and Fellowships Available. 

FWPCA 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 

WASHINGTON UNIVERSITY 

St. Louis, Missouri 

* A distinguished faculty and well equipped 
laboratories 

* Beautiful park-like campus 

* Cosmopolitan e'flvirunment of a major metro­
politan area 

* Close interaction with the research and engi­
neering staffs of local major chemical com­
panies 

* Cooperation in biomedical research with one 
of the 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 

FALL 1970 

WAYNE STATE UNIVERSITY 

DEPARTMENT OF CHEMICAL ENGINEERING 
AND MATERIAL SCIENCES 

Wayne State University is a state-supported 
school situated in the cultural center of Detroit, 
Michigan, the auto capital of the world. The 
Department of Chemical Engineering and Ma­
terial Sciences offers an outstanding program 
in graduate study and research at both the 
Master's and Ph.D. level. 

Areas of interest include continuum and 
molecular transport phenomena, classical and 
statistical thermodynamics, heterogeneous equi­
libria, chemical kinetics, polymer engineering, 
air pollution and environmental engineering, 
vacuum science and process simulation. A wide 
variety of interdisciplinary programs are given 
in conjunction with other colleges and depart­
ments within the university. 

For additional information, write to: 

Department of Chemical Engineering and 
Material Sciences 

Wayne State University 
Detroit, Michigan 48202 

DEPARTMENT OF CHEMICAL ENGINEERING 

WORCESTER 
POLYTECHNIC INSTITUTE 

WORCESTER, MASSACHUSETTS 01609 

M.S. and Ph.D. Degrees 

239 



UNIVERSITY 
OF 

WESTERN ONTARIO 
GRADUATE STUDY AND RESEARCH 

IN CHEMICAL, 
BIOCHEMICAL AND FOOD ENGINEERING 

Applicants are invited for admission to pro­
grams 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 in­
dustrial processes, development of biochemical 
processes and continuous fermentation systems, 
single cell proteins, development of processes 
for conventional and unconventional food pro­
duction, food preservation, flavours, additives 
and pollutants. 

Financial assistance up to $4,000 per annum 
is available. 

For further information and application, 
contact: 

Dr. J. E. Zajic, Chairman 
Chemical and Bioengineering 
Faculty of Engineering Science 
University of Western Ontario 
London, Ontario, Canada 

TO DEPARTMENT CHAIRMEN 

The staff of CEE wishes to thank the 51 departments 
whose advertisements appear in this second graduate is­
sue. We also appreciate the excellent response you gave 
to our request for names of prospective authors. We re­
gret 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 to complement this issue with that of 
1969, for we hope that seniors interested in graduate 
school will read both issues. As indicated in our letter of 
September 1, we are sending automatically to each depart­
ment at least sufficient free copies of this issue for 1/5 
the number of bachelor's degrees reported in "ChE Facul­
ties". Because of the large number of requests you made 
for extra copies for seniors and graduate students, we 
were forced to limit the number of these to the total 
number of bachelor's degrees your department reported. 
However if you have definite need for more copies than 
you received, we may be able to furnish these upon 
request. 

During the three years CEE has been published at the 
University of Florida its support has been derived pri­
marily from industrial advertisers and donors. Unfortu­
nately that source of support is now decreasing rapidly­
due to economic reasons. For example, while CEE's in­
come from industrial sources was $9,240 in 1969, it is 
expected to be only $7,300 in 1970 and recent trends indi­
cate that our industrial support in 1971 may be as low 
as $2,000-or a drop of $7,240. Since the bulk of our sup­
port has come from industrial sources, it will be more 
important than ever for departments and faculty mem­
bers to assist us through bulk and individual subscrip,­
tions. We are very appreciative that we have had the 
support of 123 departments in 1970, and we like to urge 
you not only to continue your support in 1971, but also 
to see if it can be increased by ordering additional copies, 
these may be used as follows: 

1) 
2) 

3) 
4) 

One copy to each faculty member 
One copy each to your engineering deans, depart­
ment chairmen, and other university faculty. 
One copy each to student chapter officers. 
Extra copies for graduate students interested in 
teaching, for local high school counselors and 
chemistry teachers, and for AIChE local section 
officers. 

Please keep in mind that payment for these bulk sub­
scriptions (at $4.00 each with $25 minimum for 6 copies 
or fewer) may be made by any of the following means 
(or combination thereof): (1) Direct payment by check 
from departmental funds. (2) Payment by check after 
solicitation from the faculty of individual contributions 
and (3) Payment from university funds after being billed. 

You m~y order your copies from Dr. R. B. Bennett, 
CEE Business Manager, Department of Chemical Engi­
neering, University of Florida, Gainesville, Florida. 32601. 

Ray Fahen, Editor 

FALL 1970 UNIVERSITY ADVERTISEMENTS 
University of Arizona 
Brigham Young 
Bucknell University 
University of Calgary 
University of California (Berkeley) 
University of California (Davis) 
University of California (Santa Barbara) 
California Institute of Technology 
Carnegie-Mellon University 
Case Western Reserve University 
Clemson University 
University of Colorado 
Colorado School of Mines 
University of Connecticut 
Dartmouth College 
University of Delaware 
University of Florida 
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University of Houston 
University of Illinois, Chicago Circle 
Iowa State University 
Kansas State University 
University of Kentucky 
Lehigh University 
University of Manchester 
University of Maryland 
McGill University 
McMaster University 
University of Michigan 
University of Missouri (Rolla) 
University of Nebraska 
University of New Mexico 
Newark College of Engineering 
Ohio State University 
Ohio University 

Oklahoma State University 
Oregon State University 
University of Ottawa 
Pennsylvania State University 
University of Pittsburgh 
Rice University 
University of Tennessee 
Texas A & M 
University of Toledo 
Tufts University 
University of Utah 
Washington University 
University of Washington 
University of Waterloo 
Wayne State University 
University of Western Ontario 
Worcester Polytechnic 

CHEMICAL ENGINEERING EDUCATION 



It's a strange kind of paradox. 

We work hard for forty-one years. 
We build ourselves up into a billion 
and a half dollar corporation-one of 
the nation's top 70. 

And what happens. 
A lot of people walking around to­

day think that FMC means Ford Motor 
Company. 

We're not even kissing cousins. 

We build less romantic but bigger 
horsepower things like power shovels 
and harvesting machines. 

We are one of the nation's leading 
suppliers of organic and inorganic 
chemicals. 

We make automated egg handling 
systems, citrus processing machinery, 
marine vessels, freeze-drying equip­
ment. 

And it doesn't end there. 

We manufacture rayon fiber that goes 
into tire cord as well as throwaway 
bikinis. And then we turn right around 
and manufacture turbo pumps. 

We even make fire engines. That's a 
far cry from a snappy Mustang. 

We're not a conglomerate, but a 
diversified company. Which means that 
everything we do relates to everything 
else we do. 

FMC CORPORATION 

Even so, people find it hard to pin a 
'label on us. 

Anyway, now that you know we're 
not Ford Motor Company, nor the 
Fancy Marble Company, nor the Flying 
Machine Corporation, nor any other 
F.M.C., we hope you'll take a second 
look at who we really are. 

We need talented people in many dif­
ferent disciplines: engineers, scientists, 
lawyers, accountants, MBA's. 

If the challenge intrigues you, write 
for our descriptive brochure, "Careers 
with FMC:' FMC Corporation, Box 
760, San Jose, California 95106. We 
are an equal opportunity employer. 

Putting ideas to work in Machinery, Chemicals, Defense, Fibers & Films 



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 managemen ~-

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 Employer M/F 
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