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University Oklahoma 

I n 1890, seventeen years before 
Oklahoma became a state, the 

the Unlversity of Oklahoma was 
chartered by the first ieglslature of 
the Territory of Oklahoma. The 
founding act stated the purpose of 
the Unlversity was 'to provide the 
means of acquiring a thorough 
knowledge of the various branches 
of learning connected with scien- 
tific, industrlai and professlonal 
pursults." 

The flrst students were accepted 
in 1892 and met in a rustic building 
on the prairie. The flrst two gradu- 
ates received the degree of phar- 
maceutical chemist In 1896. Since 
then. more than 140,000 degrees 
have been granted by OU. 

The Unlversity has grown to 
include a main campus In Norman 
In excess of 1000 acres as well as a 
health sciences campus In Okla- 

I homa City. the capital, and a 
medical branch In Tulsa. Special 
research and study units' range 

I across the state and as far as 
Canon Citv, Colorado and Collma, 
Mexico. 

The main campus in Norman 
includes the Graduate College, the 
College of Architecture, College of 
Arts and Sciences, College of 
Business Administration, college of 
Education, College of Engineering, 

College of Fine Arts. Coliege of 
Geosciences, College of Law, 
College of Liberal Studies and 
University College which coordl- 
nates freshman studies. The Okla- 
homa City campus includes the 
College of Allied Health, College of 
Dentistry,-College of Medicine, 
College of Nursing, College of 
Pharmacy, College of Publlc 
Health, and the Graduate College- 
Health Sciences Center. A branch 
program of the College of Medi- 
cine is based in Tulsa. 

The University's seventeen col- 
leges provide a comprehensive 
education In more than 122 bac- 
calaureate degree programs, 131 
master's programs, 89 doctoral 
programs and four -at the profes- 
sional level. 

Research Is an increasingly vital 
part of the mission of the Unlvenlty. 
Research programs at the University 
of Oklahoma are growing In both 
size and numbers. Total research 
fundlng from sources outside the 
Unlversity has reached an all time 
record, doubling over the last six 
years. While a major portion of 
fundlng has come from the federal 
government. an increasing share 
has come from private foundations, 
industry and state government 
units. 
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C h e m i c a l  E n g i n e e r i n g  
a n d  M a t e r i a l s  S c i e n c ' e  

T he School of Chemical Engl- 
neering at The University of 

Oklahoma was first conceived in 
1912 and the first graduate degree 
was granted in 1918. Over the 
years that followed, the Schooi has 
developed curricula with tradl- 
tional strength In fundamentals, 
while tailoring electives for speclai- 
ization suited to contemporary and 
future Industrial need. In 1963, the 
Schools of Chemical Engineering 
and Metallurgical Engineering 
were combined into the Schooi of 
Chemlcal Engineering and Materl- 
als Science. 

Our dynamic faculty are dedi- 
cated to a program of the hlghest 
quality and to leadership at the 
forefront of the profession it serves. 
Thls dedication and the coopera- 
tive spirit of CEMS faculty has 
fueled a superlor level of producti- 
vity. From 1980 to 1988, research 
expenditures In CEMS increased 
every year as a result of external 
funding. The volume of peer- 
reviewed. technical publications 
by the facuity has continually 
increased, along with facuity 
professional involvement on edito- 
rial boards for major journals. 
According to a March 1986 OU 
patent and patent application 
survey of the University, CEMS had 
contributed almost 30 percent of 
the patent activity for the entire 
university at that time. The excel- 
lence of CEMS research has been 
recognized widely by industry. As 
a result, two research institutes 
supported by consortla of industrial 
sponsors have been formed to 

facilitate cornmunlcation between 
university research teams and 
industry about new technologies 
and applications developed in 
CEMS in applied surfactant 
research and polymers science. 
Though only recently formalized as 
an organlzation. a third institute has 
actually for many years conducted 
cooperative, InterdiscipiInary 
research in natural gas under a 
number of federal contracts. 

Close studentlfaculty interaction 
has always been characteristic of 
our program with graduate enroll- 
ments averaglng between 50 and 
70. Thls productive involvement 
has fostered close tles between the 
School and our alumni, who con- 
tinue to contribute to the tradition 
of excellence In chemical engl- 
neerlng education at OU by provld- 
ing support for scholarships and 
sharing inslght into lndustrlal trends 
and needs through CEMS' alumni 
organlzation OkChE. 

CEMS occupies 24,000 
square feet of OU's new Energy 
Center, which at 340,000 square 
feet is the single largest facility 
constructed for Oklahoma higher 
education. Purpose-built labora- 
tory spaces provide safe and 
efficient accommodation of exper- 
imental needs. The placement of 
related dlsclpiines sharing the 
common tie to energy research has 
enabled convenient on-site place- 
ment of major research support 
laboratories and Instruments and 
library resources, and facilitated 
the development of lnterdiscipli- 
nary research and education. 



Professor 
Dean, College of 
Engineering 

B lily L. Crynes, Dean of the Unlverslty of Oklahoma College of Engineering and 
Professor In the School of Chemical Engineering and Materials Science has 

earned a reputation as an outstanding instructor and fair but firm administrator 
while maintaining a level of funded research activity that has led him to the top 
rank of experts in synthetic fuels derived from coal. He has been principal Investi- 
gator of a number of energy-related research projects totalling $1.3 miillon spon- 
sored by various federal energy agencles and corporations. He has served as a 
consultant to Nalco Chemical, Oak Ridge National Laboratories, Global Englneer- 
ing, Kerr McGee and Dow Chemical. He is a member of the American Chemical 
Society. American lnstitute of Chemlcal Engineers, Oklahoma Society of Profes- 
sional Engineers, American Society for Engineering Education, Sigma Xi, Omega 
Chi Epsilon and the Council of Chemical Research at Oklahoma State University. 
He is on the advisory boards of Energy Communications and Fuel Science and 
Technology and on the editorial board of Liquid Fuels Technology. He was listed In 
Outstanding Young Men in America In 1970 and selected as Young Engineer of 
the Year in 1972 by the Oklahoma Society of Professional Engineers, and was 
named Mid-America State Universities Association Visiting Scholar for 1976--77. 
While at OSU, he was honored as Outstandlng Teacher in the School of Chemlcal 
Engineering In 1970, 1972, 1975 and 1976, and as Outstanding Teacher in the 
College of Engineering in 1976. For his adminsitrative skills, he was named Execu- 
tive of the Year in 1981 by the Stillwater Chapter of Professional Secretaries Inter- 
national and, In 1986, given the Outstanding Admlnlstrators Award by the OSU 
Student Government Association. He is listed in International Who's Who h EngC 
neering, Who's Who In Engineerlng, Who's Who In America, America's Men and 
Women of Science and Dictionary of International Biographies. 

B.S., 1963-Rose-Hulman 
lnstitute of Technology 

M.S., 1966-Purdue University 
Ph.D., 1968- Purdue University 

Engineer, Technician, 
196 1-43. Commercial 
Solvent Corp. 

Development Engineer, 
1963-44, E.I. du Pont de 
Nemours & Company 

Assistant Professor, Associate 
Professor, Professor and 
Head, Oklahoma State 
University, 1967-87 

Research Engineer, Standard 
Oil. Indiana, summer, 1968 

Research Engineer, Nalco 
Chemical Co., 1969-70. 

Research Associate, Electric 
Power Research Corp., 
summer, 1974 

Engineer, Oak Ridge National 
Laboratories, summers 1976, 
'77, '78 

Professor, Rose-Hulman Institute 
of Technology, 1977-78 

Chemical 
En gin e e rin g : 

Modeling of hydrocarbon 
pyrolysis 
Surface effects during 
pyrolysis of hydrocarbons 



R a y m o n d  D. D a n i  e l s  

Professor and 
Director 

B.S., 1950---Case Western 
Reserve University 

MS., 1953--Case Western 
Reserve University 

Ph.D., 1958--Case Western 
Reserve University 

Physicist. 1949, 195G51 ,  
National Bureau of 
Standards 

Research Engineer, 1954-55, 
Unde Company 

National Science Foundation 
Research Fellow, 1 9 6 8 4 9 ,  
University of Neuchatel, 
Switzerland I 

Metallurgical 
En gin eerin g: 

Physical metallurgy 
Gases in metals 
Corrosion 
Metal fracture 

R aymond D. Daniels, CEMS Director, has served the Unlverslty of Oklahoma for 
three decades In a variety a7 administrative posltlons In addltlon to his teach- 

ing and research duties as a professor of metallurgical englneerlng. His current 
term as dlrector of the School since 1986 Is his thlrd. He served In the same capac- 
Ity from 1962 to 1965 and again In 1969-'70. From 1965 to 1968, he was assoclate 
dean of the College of Engineering. From 1971 to 1978, he directed OU's admlnls- 
tratlve offlces facllltatlng funded research, first as executive director of the Research 
Instltute and then as dlrector of the OMce of Research Admlnlstratlon. Additionally, 
from 1976 to 1978, he was assoclate dean of the Graduate College. He has been 
principal Investigator of numerous research projects totalllng more than S1.25 
mllllon from a number of companies and state and federal agencies lncludlng the 
U.S. Air Force, Natlonal Sclence Foundatlon, NASA, Kerr-McGee Corp. and the 
Oklahoma Deptartment of Transportatlon. He has been called on as a consultant to 
a number of Insurance companles and law flrms In cases lnvolvlng materials failures 
and product liability, and by companles Including Autoclave Englneers. Sunray DX 
Oil Co., Rexall Chemlcal, Avco Corp.. Rockwell, Transworld Drllllng, Chromalloy 
Amerlcan Corp., CMI Corp., and many others. He Is a member of the American 
Institute of Mining, Metallurgical & Petroleum Engineers, Natlonal Assoclatlon of 
Corroslon Englneers, Amerlcan Society for Engineering Education, American Society 
for Metals, American lnstltute of Chemical Engineers, American Society for Testing & 
Materials, Materlals Research Soclety, Slgma XI, Tau Beta PI and Alpha Slgma Mu. 
He has been honored as a DuPont Faculty Fellow In 1968 and as a Halliburton 
Distlngulshed Lecturer from 1984 to 1989 and is llsted In Who's Who in Engineering. 
He Is accredited as a Corrosion Specialist by the Natlonal Assoclatlon of Corroslon 
Englneers whlch presented him with Its Dlstlngulshed Service Award in 1990. 



E. 
R o g e r  H a r r i s o n ,  

Associate Professor 

I 
B.S., 1967-University of 

Oklahoma 
M.S., 1968-University of 

Wisconsin (Madison) 
Ph.D., 197SUniversity of 

Wisconsin (Madison) 

I Research Engineer, 1968-70, 
Chevron Research Co. 

I Scientist, 1975-8 1, Upjohn Co. 
Senior Research Engineer, 

198 1-88, Phillips Petroleum 
Co. 

I chemical 

4 Engineering: 

R oger G. Harrison's appointment to the CEMS faculty in 1988 posltloned the 
School for development of broad based biotechnoiogy programs, an area 

1 
experiencing explosive new growth through greatly increasing investment by the 
traditional chemicals industry. His addition to our faculty Increases opportunities 
for collaboration in research in biochemistry, molecular biology and microbiology. 
Through the course of fifteen years in lndustrlal blotechnoiogy research, Harrison 
was responslble for development of large-scale processes for the separatlon and 
purlflcatlon of proteins and peptides from fermentatlon broth, and administration 
of these processes from laboratory to pilot plant scale. His responsibilities on one 
project for low cost production of a peptide in a genetically englneered yeast 
included design of the separation and purification side of the piiot plant for 
recombinant proteins and peptides, as well as design and specification of a 
variety of equipment and supervision of implementation of the FDA's Current Good 
Manufacturing Practice regulations for such processes. Harrison recelved two 
patents, both related to improved methods for purlficatlon of aminogiycoslde 
antibiotic. He has just initiated two new research projects, sponsored by the 
Natlonai Science Foundation and the American Heart Assoclatlon. These projects 
take different approaches to the production of purified atrial natrluretic peptide 
(ANP), which has shown great promise in the treatment of congestive heart failure 
and essential hypertension. in an altogether different veln, Harrison is conducting 
a study of microbial mining of metal ores using chemoiithotropic bacteria which 
obtain energy from the oxidation of inorganic substances. He chalred the session 
'Protein and Peptide Purification: New Engineerlng Approaches' at the AlChE 
Biotechnology Conference in New York Clty In November 1989. He is a member 
of the American institute of Chemical Engineers, American Chemlcai Society, Tau 

Production of proteins and 
peptides using recombinant 
DNA technology 
Separation and purification of 
biochemicals 
Enzyme reactors 
Protein engineering 
Drug delivery systems 
Applications of biotechnology 
to waste treatment 

L Beta Pi and Sigma Tau. 



J e f f r e y  H a r w e l l  

Associate Professor 

B.S., 1974--Texas A & M 
University 

M.D~v.. 1977-western 
Conservative Baptist 
Theological Seminary 

MS., 1979-Texas A & M 
University 

Ph.D., 1982--University of Texas 
(Austin) 

Program Director, Separation 
and Purification Processes. 
Chemical, Biological and 
Thermal Engineering Division, 
National Science 
Foundation, 1988-49 

Chemical 
Engineering: 

Tertiary oil recovery 
Unconventional low energy 
separation processes 
Mass transfer 
Dynamics of muiticomponent 
mass transfer processes 
Surface phenomena 
Adsorption kinetics 

J effrey H. Harweii, as a member of the lnsitute for Applied Surfactant Research at 
OU, was selected to co-chair the American Chemical Society's 65th Annual 

Colloid & Surface Sclence Symposium hosted by IASR in Norman In 1991. He has 
been responsible for well over $1 million in contract research in CEMS, primarily 
involving surfactants in a variety of applications, resulting in more than 35 major 
publications, two Issued patents and a third that has been third 
approved for issue. He co-edited, along with John Scamehorn, a book entitled 
Surfactant-Based Separation Processes, which is part of Marcel Dekker's Surfactant 
Sclence Serles. His professional expertise has been utilized in reviewing articles for 
Chemlcal & Process Englneerhg, Chemlcal Engheerhg Communlcatbns, AlChE 
Journal, S.P.E. Journal, Langmuk, Chemical Engheerhg Sclence, h SW, ColbMs and 
Surfaces, Journal of ColloM hterface Science, Journal of Petroleum Science & 
Technology, Adsorptbn Science & Technology and the ACS Symposium Serles. in 
addition to the American Chemical Society, he is a member of the Society of Petro- 
leum Engineers, American institute of Chemical Engineers. He received the Victor K. 
LaMer Award for outstanding graduate research in colloid and surface science from 
the Colloid & Surface Science Division of the American Chemical Society. He has 
been honored as an OU Associates Distinguished Lecturer, Haillburton Lecturer, and 
Mid-America State Universities Association Distinguished Lecturer. He was recog- 
nized for Outstanding Faculty Accomplishment In Research in the College of Engi- 
neering in 1987. He was organizer and chair of the Selective Separation Processes 
Session of the 1990 National Conference on Pollution Prevention for the 1990's. 
Harweii is president and treasurer of Surfactant Associates, Inc., a consulting com- 
pany which offers continuing education in applied surfactant science and technoi- 
ogy to scientists from Industries around the world. He has served as consultant to 
Mobii Research & Development, Eastman Kodak Research Labs, Arco Oil & Gas and 
the National Science Foundation. 

I 



loyd L. Lee Is active in the field of molecular thermodynamics and Its appllca- 
tlon to phase equilibria, equatlons of state and thermophyslcal prop- L '  

erties. He has conducted a number of research projects totalling more than S 1.5 
million from agencles including the National Science Foundation, U.S. Department 

i of Energy, Gas Research Institute, Oak Ridge National Laboratory and the Ameri- 
can Gas Assoclatlon in development of integral equations, perturbation theories 
and computer simulations. Lee has authored more than 60 major publications, 

I 
lncludlng a recent book, Molecular Thermodynamics of Nonideal FluMs. He Is a 
member of the Amerlcan Institute of Chemical Engineers, Amerlcan Chemical 
Society, Slgma Xi, Phi Lambda Mu and the American Assoclatlon for the Advance- 
.merit of Science. He received a National Science Foundation Fellowship In 1969, 
the OU College of Englneering Award for Excellence in Research in 1984 and was 
awarded OU's five-year Englneerlng Excellence Dlstlngulshed Lectureshlp the 
same year. He was included in American Men and Wom n In Technology in 1980. Y 

Professor 

B.S., 1963-National Taiwan 
University 

M.S., 196GUniversity of 
Nebraska 

Ph.D., 197 1-Northwestern 
University 

Process Engineer, summer 1965, 
Stepan Chemical Company. 

Research Engineer, Du Pont 
Chemical Co., 1970-71 

Researcher, 1972, University 
of Paris 

Visiting Associate Professor, 
1972-74, National Central 
University, Taiwan 

Manager, Englneering Services 
Division, 1974-75, Tashing 
Chemical Fiber Co., Taiwan 
Chemical Engineering 

Visiting Research Chemist, 
1989-90, Chemistry 
Department University of 
California at San Diego 

Chemical 
En gin eerin g: 

Thermodynamics I 

Molecular transport theory 
Statistical mechanics 
Structured liquids 
Monte Carlo and molecular i 
dynamics studies 
Conformal solution theory 
Natural gas properties 
Polar fluids, ionic solutions 
and molten salts 
Surface adsorption 
Turbulent flow 
Polymer processing I 



n c e  b b a n  

Assistant Professor 

B.S., 1981-University of Kansas 
Ph.D., 1987-University of Ib 

Houston 

Chemical 
En gin eerin g : 

catalytic reaction rate 
mechanisms and modelling 
partial oxidation of 
hydrocarbons 
synthesis of refractory 
powders 

L ance L, Lobban, who joined the CEMS faculty In 1987, has initiated research 
projects sponsored by the National Science Foundation and the 

Applied Research Program of the Oklahoma Center for Advancement of Science 
and Technology. Lobban's NSF project involves lnvestigatlon of the use of adsotbed 
surfactant aggregates, called admicelles, as a catalytic medium to Increase the 
rate of selectlvlty of model reactions, a technique which might be applied to pro- 
ductlon of high value chemicals such as pharmaceuticals or pesticides, or for such 
applications as detoxification of hazardous chemlcais. His other new project 
Involvy testing of numerous materials for their abillty to catalyze the oxidative 
coupllng of methane to ethylene and hlgher hydrocarbons. Tests of the most 
promlslng catalysts wll determine the reactlon mechanism, catalyst life and opti- 
mum reactor configuration and operating conditions. Lobban is director of CEMS' 
undergraduate teachlng Unit Operations Laboratory well as Faculty Advisor of the 
OU Student Chapter of the Arnerlcan lnstltute of Chemical Engineers. He Is a mem- 
ber of A.1.Ch.E.. American Chemical Society, American Soclety for Englneerlng 
Educatlon. Alpha Chi Slgma, Tau Beta Pi and Sigma XI. 



R i c h a r d  

Associate .- Professor 

R ichard G. Mallinson has dlrected a number of funded research projects 
Including two from the Department of Energy and one from the Air Force 

(related to spacecraft propellent oxldlzer preparatlon). His primary research 
efforts have been in the chemistry and kinetics of fuels (predominantly synthetic 
fuels) and their characterization and properties and the klnetlcs of polyrnerlza- 
tlons. He has been Instrumental In establishing the Center for Natural Gas 
Research, a joint research Institute of OU, Oklahoma State University and the 
Unlverslty of Tulsa. He Is a member of the ArneIan Institute of Chemlcal Engi- 
neers and the American Chemical Soclety as well as Slgma XI and Omega Chi 
Epsllon. He has reviewed papers for a number of professional journals including 
A.I.Ch. E. Journal, Fuel. Energy & Fuels and Chemlcal Englneerlng Communlcatlons. 
He has also served as a revlewer of proposals to the Natlonal Science Foundatlon, 
the Department of Energy and ACS' Petroleum Research Fund. He was llsted in 
Outstanding Young Men of America In 1984 and honored with OU Associates 
Distinguished Lectureships In 1986, 1987 and 1988, and again In 1989 with a 
flve-year lectureship. In 1985, he received the OU College of Engineering Young 
Faculty Development Award In 1985. 

B.S., 19.77-Tulane University 
M.S.. 1979-Purdue Universily 
Ph.D., 1983-Purdue University 

Participating Guest, 
1990,Lawrence Livermore 
National Laboratories, 

: Livermore, California 
.r,r ,-A . 

* ,%-::, + 1 ,wu 

Chemical. 
Engineering: 

chemical, catalytic and 
biomedical rate processes 
synthetic fuels 

* polymerization 
depolymerization of 
crosslinked macromolecular 
networks 

a methane conversion 
technology 



O ' R e a r  

Associate Professor .,: 

B.S., 1975-Rice University 
M.S., 1977-Massachusetts 

Institute of Technology 
Ph.D., 1981-Rice University 

Research Engineer, summer 
1975, Exxon Research & 
Engineering Company. 

Visiting Senior Researcher, 
summer 1988, Hitachi 
Central Research Labora- 
tory, Japan. 

Chemical 
En gin e e rin g: 

catalysis 
surface chemistry and 
physics 
kinetics 
blood trauma associated 
with medical devices 
biorheology 
organic chemistry 
coal technology E dgar A. O'Rear Ill Is a founding member of the Institute for Applied Surfactant 

Research. He is a member of the American lnstltute of Physlcs Society of 
Rheology, the Industrial & Engineerlng Chemistry and Organlc Chemistry Dlvlslons of 
the Amerlcan Chemical Society, the American Association for the Advancement of 
Science, Sigma Xi, Tau Beta Pi, Phi Lamda Upslion, and a charter member of the 
North American Society of Blorheology. He was llsted In Outstmdlng Young Men of 
Amerlca In 1982, received the OU College of Englneering Faculty Excellence Award 
In 1983, the College of Engineering Award for Outstanding Achievement In Teaching 
in 1984, and the College of Engineerlng Young Faculty Development Award In 1985. 
He was addltlonally honored in 1986 as an Asoclates' Dlstlngulshed Lecturer, and 
the following year, as a Conoco Distlngulshed Lecturer. In addition to a high level of 
publlshlng activity resulting from a number of research projects totalllng $1 mliilon, 
he serves as a revlewer for the ACS Syrnposivrm Series, Chemlcal Englneerhg 
Communlcatlons, Journal of Arnerlwn Oil Chembts's Soclety, Langmuk and the 
Journal of ColloM & hterface Science. He serves also as a revlewer for research 
proposals to the Natlonai Sclence Foundatlon. O'Rear Is a member of Surfactant 
Associates, Inc., a consultant company, and has been called upon as a consultant 
by  companies including Kerr-McGee Corp., Baxter Travenoi and Boehrlnger- 

L. 
Mannheim. 



J o h n  S c a m e h o r n  

Professor 

B.S., 19734niversity of 
Nebraska 

M.S., 1974-University of 
Nebraska 

Ph.D., 1980-University of Texas 
(Austin) 

d Research Engineer, summer 
1973, E. I. DuPont de 
Nemours & Company. 

Research Engineer, 1974-77, 
I 

Conoco inc. 
Research Engineer, 1980-81. 

Shell Development Co. 

E L Chemical 
1 ohn F. Scamehorn is associate director of the Institute for Applied Surfactant En gin e erin g: 

J Research and Vice Presldent of Surfactant Associates, Inc. He Is cochair of 
ACS' 65th Annual Colloid & Surface Sclence Symp~Sium to be hosted by lASR in surface and colloid science 
Norman in 1991. Hls services as consultant in surfactant applications and separa- tertiary oil recovery 
tlons processes have been used by companies including Lever Research & Devel- 
opment Co., Procter & Gamble, Shell Development Co., Horizon Chemlcal, 3M. 
Pfizer, Clorox, Union Carblde, GAF, Exxon, Uon Corp., Chubb National Foam Corp., membrane separations 
Coigate-Palmolive, DuPont and others. He is a member of the Amerlcan Institute adsorption 
of Chemical Englneers, Amerlcan Chemlcal Society, Society of Petroleum Engl- pOtluti0n control 
neers, American Oil Chemists Society, and the American Electroplaters & Surface pOl~mer~ 
Finishers Soclety. In addltlon to authorlng more than 50 major journal artlcles and 
editing huo books, he Is associate editor of the Journal of the Amerlcan Oil Chem 
kits Society and Is on the editorial boards of Langmuir and ColloMs & Surfaces. 
Additionally, he is a reviewer of artlcles for those and other journals, Including 
Colloids & Surfaces, Collold & Polymer Sclence, Society of Petroleum Engineers 
Journal, A.L Ch. E. Journal, Chemlcal Engineering Communications, Journal of 
Physical Chemistry, Journal of Applied Polymer Sclence, Journal of Solution Chem 
istry, In Situ, the ACS Symposium Series and others. He also reviews research 
proposals submitted to the Natlonai Sclence Foundatlon, Department of Energy, 
ACS' Petroleum Research Fund, West Virginia Unlversity Energy Reserach Center, 
Idaho Water Resources Research Board, M.I.T. Sea Grant College Program, New 
York State Center for Hazardous Waste Management, and Gas Research Institute. 
He was listed In Outstanding Young Men of America in 1982, and recelved the 
College of Englneerlng Dean's Councll Faculty Excellence Award In 1983. He 
received College of Englneerlng Young Faculty Development Awards In 1984 and 
1985, an Associates Distlnqulshed Lectureship In 1986, and &five-year Halliburton 
Lectureship in 1987. In 1986, he received the College of Englneerlng Annual 
Award for Faculty Excellence In Research. 



R o b e r t  

Associate Professor 

B.S., 197O-Case Western 
Reserve University 

Ph.D., 1 9 7 H a s e  Western 
Reserve University 

Summer Research Assistant, 
1969, E.I. DuPont de Nernours 
& Company 

Engineer, 197k73,  E.I. DuPont 
de Nemours & Company 

Assistant Professor, 197678,  
Syracuse University 

Research Engineer and Senior 
Research Engineer, 
1978-84, E.I. DuPont de 
Nemours & Company 

Chemical 
En gin eerin g: 

polymerization chemistry 
polymer processing 
technology 
fiber spinning, texturing and 

S h a m b a u g h  

extrusion 
wastewater engineering R obert L. Shambaugh developed and dlrects the Center for Polymer and Flbers 

physicochemical treatment Research at OU. Hls flagship program for preparation and analyses of 

biological treatment ultra-strength fibers created by melt-blowlng of polymerlc rnaterlals has generated 

ozonation enthuslastlc International Industrial support, Industrial sponsors of hls work 
support hls unique melt-blowing research through consortium membership fees and gas-liquid reactions research grants. The Center Is explorlng other polymer fiber production methods 
lncludlng a novel gel-spinning technique. These and other research ventures 
have generated more than three quarters of a mllllon dollars In funding for Sham- 
baugh's research work. His expertise In polymeric materlals and melt blowing has 
brought hlm consulting contracts with Scott Paper Co., 3M. Phillips Petroleum Co. 
and a number of legal flms In cases lnvolvlng polymeric materlals. Shambaugh Is a 
member of the American lnstltute of Chemlcal Englneers, Society of Rheology, 
American Chemlcal Soclety, Society of Plastics Englneers, Tau Beta Pi and Sigma XI. 
He received the OU College of Engineering Young Faculty Development Award In 
1985 and Associates Dlstlnguished Lectureshlps In 1986, 1987 and 1988. He reviews 
submltted articles for publlcatlon In The Canadian Journal of Chemical Engheerhg 
and Polymer Engineerkg and Sclence. r‘ 

f f \  



C e d o m i r  M . S I i e p c e v i c h  

C edomir M. Sliepcevich has pioneered many diverse new technologies 
during his dlstinguished career, perhaps most significant, his development 

of liquefaction processes and liquid storage and transport facilities for natural gas, 
contributions on which the multibillion dollar international industry is based. For 
this work, the American Gas Association Operating Section dubbed him the 
"Father of LNG" and presented him with the 1986 Sprague Schlumberger Gas 
Industry Research Award. During his 35 years at OU, Sliepcevich has conducted 
research projects totalling more than $3.5 million and resulting in more than 200 
major publications. He is a life member of Sigma Xi, an American Institute of 
Chemical Engineers Fellow, and a member of the American Chemical Soclety, 
American Society for Engineering Education, National Society for Professlonal 
Engineers, Oklahoma Society for Professlonal Englneers, Oklahoma Academy of 
Sciences, High Pressure Associates, National Academy of Engineering, Phi Eta 
Sigma, Tau Beta PI, Phi Lambda Upsilon and a fellow of the Amerlcan Association 
for the Advancement of Science. Among his numerous honors and awards, he 
has received ASEE's Curtis McGraw Research Award In 1958, ACS' lnternatlonal 
lpatieff Research Prize in 1959, ASEE's George Westinghouse Award In 1964, 
National Professlonal Engineer of the Year in 1974, OU's Distinguished Sewlce 
Citation, the University of Michigan's Sesquicentennial Award for Distlngulshed 
Alumnl in 1967, the Oklahoma Academy of Science Award fo Merit in 1975, and 
AIChE's William H. Walker Award In 1978. He was named a Peter C. Reilly Lecturer 
at Notre Dame in 1972 and a Donald L. Katz Lecturer at the University of Michlgan 
in 1976. 

Robert W. Hughes 
Centennial Professor 
and George Lynn 
Cross Research 
Professor 

B.S., 4941-University of 
Michigan 

MS., 1942-University of 
Michigan 

Ph.D., 1928--University of 
Michigan 

Assistant Professor and 
Associate Professor, 
1948-55, Univ. of Michigan. 

Vice President, 194741. Kask 
Technical Corp. 

Senior Chemical Engineer, 
1952-1953, Monsanto 
Chemical Co. 

Manager of Research and 
Engineering, 1955-1960, 
Constock Intl. Methane, Ltd. 

Board of Directors since 1961, 
Autoclave Engineers, Inc. 

President and Chairman of the 
Board since 1977, University 
Technologists. Inc. 

Chemical 
Engineering: 

Thermodynamics 
Reaction kinetics and 
catalysis 
High pressure design 
Cryogenics 
Flame dynamics 
Desalination 
Hydrometallurgy 
Viscoelasticity 



K e n n e t h  S t a r l  i n g  

George Lynn Cross 
Research Professor 

B.S., 1958-Texas A & I University 
MS., 1960-Illinois lnstitute of 

Technology 
Ph.D., 1962-Illinois Institute of 

Technology 

Research Engineer, 196243 ,  
lnstitute of Gas Technology 

Postdoctoral, 196344 ,  Rice 
University Welch Foundation 

Senior Research Engineer, 
1964-46, Esso Production 
Research Company 

Visiting Professor, 1972-73, 
University of Leuven, Leuven, 
Belgium 

Chemical 
Engineering: 

Equation of state 
development and prediction 
of thermodynamic and 
phase behavior 
Equilibrium and 
non-equilibrium molecular 
theory of fluids 
Correlation of transport 
properties 
Process simulation 
Low temperature difference 
cycles 
Geothermal, ocean thermal, 
solar and waste heat energy 
conversion 

K enneth E. Starling has had a career of involvement in the petroleum and 
natural gas industries from his start as an oli and gas fleld rough neck In 1951, 

through his college, industry and teaching careers. Hls principal research totalling 
some $3 mlllion has been in use of muitiproperty anaiysls in equation of state and 
transport property correlation and characterization and correlation of the thermo- 
physical properties of liquids and gases in coal conversion processes, with support 
by the National Science Foundatlon, Gas Research Institute, Department of Energy, 
Gas Processors Association and American Gas Association. Thls work has resulted in 
more than 130 major publications including a book. He is Chairman of the Execu- 
tive Committee of the international School of Hydrocarbon Measurement, the 
petroleum industry's oldest continuing education school dedicated to instruction in 
measurement and handling of hydrocarbons. Hls international reputation bas 
brought him consulting work with Esso Production Research Co., Texaco. Amoco, 
Bechtei, Allied Chemical Corp., Transamerica Delaval, Kerr-McGee, Gulf, Geonu- 
clear Nobel Paso (Paris] and the National Austrian Oil Co., among many others. He 
is a member of and research proposal reviewer for the National Science Founda- 
tion, American Chemical Society (Petroleum Research Fund) and the American 
institute of Chemical Engineers (Fuels and Petrochemlcais Division]. He Is a member 
of the Oklahoma Academy of Sclence, Arnerlcan Society for Engineerlng Education, 
American lnstitute of Mining and Minerals Engineers, the American Association for 
the Advancement of Science, Sigma Tau and Sigma XI. Starilng has been honored 
with a Mid-America State Universities Association Lectureshlp in 1977, by an appolnt- 
ment to a George Lynn Cross Research Professorship in 1978 and a ilsting in Who's 
Who in Engheerhg in 1989. He is on the editorial boards of Energy Progress and 
AlChE Journal. .- 
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CEMS R e s e a r c h  A c t i v i t i e s  

T he goal of research in the School of Chemical Engineering and Materials Science is to 
meet the needs of the consumer today and to engineer the industrial opportunities of 

the next century. The trends toward increasing consumer needs and concurrent depletion 
of conventional resources necessitate more efficient use of raw materials and energy. The 
expertise of the chemical engineer in development of innovative materials selection and 
process design are crucial to the economy of all industries, as well as maintenance and 
enhancement of our standard of living and our environment. 

CEMS has met this growing challenge with a tradition of excellence in engineering 
education and research. Our research program is characterized by cooperative effort. The 
efforts of our faculty in collaboration with faculty in other disciplines at OU, with faculty at 
other leading research universities and with indudrial research teams has yielded greater 
theoretical understanding, new applications in industrial processes, and led to development 
of new products and even new industries, 

These profitable associations have served to extend our knowledge of fundamental 
principles of areas of thermodynamics, transport properties, separations processes, kinetics 
and reaction engineering, process design, and materials properties. Advances in these 
areas have led to innovative applications in surfactant science, energy, biotechnology and 
biomedical engineering, computational thermodynamics, and materials science. 

The relevance of our research is evident in the adept transfer of technologies devel- 
oped in our labs to commercial industrial practice, and in the ready employment and 
advancement of our graduates. Our graduates are placed at the leading edge of corpo- 
rate and academic research and development around the world because of the adroit 
analytical abilities acquired in their work here. 

The Institute for Applied Surfactant Research 

C EMS faculty have for many Colloid and Surface Science Sym- 
years performed research at posium in June 1991. 

the frontiers of colloid and sur- The goal of IASR is to perform 
face science with emphasis on research that not only will provide 

I technoloaical a~~licat ions in such fundamental advances in the field 
diverse 'iields as enhanced oil 
recovery, environmental technol- 
ogy, biotechnology, microelectron- 
ics, corrosion inhibition, low-energy 
separations, and blood substitutes. 
This work. in cooperation with fac- 
ulty In the Department of Chemistry 
and Biochemistry, has led to the 
University of Oklahoma's world 
class reputation for excellence In 
the study of surfactant systems. 
These ongoing collaborations in 
the surfactant field were formalized 
in 1987 with the creation of the 
institute for Applied Surfactant 

but which will also have direct 
applicability to the solution of 
important industrial problems 
through use of surfactant technoi- 
ogy. The lnstitute facilitates com- 
munication between the University 
and industry about new develop- 
ments In surfactant science and 
applications to industrial processes 
and consumer products, At the 
same time it provides the opportu- 
nity for industrial sponsors, as pro- 
spective employers, to become 
acquainted with graduate students 
trained in basic and applied sur- 

Research (IASR) which is supported factant science. 
by a consortium of industrial spon- CEMS faculty who are founding 
sors. OU's eminent position in the members of the institute for Applied 
field is evident in its selection by Surfactant Research are Associate 
the American Chemical Society to Director John F. Scamehorn, Edgar 
host the organization's 65th Annual A. O'Rear and Jeffrey H. Hawell. 



The Center for Natural Gas Research 
T he Center for Natural Gas 

Research (CNGR) Is composed 
of faculty from the University of 
Oklahoma, Oklahoma State Unlver- 
slty, and the Unlverslty of Tulsa. 
Headquartered at OU's Energy 
Center, the center concentrates on 
the fundamental science required 
for a new generation of natural gas 
technology and development of 
the knowledge base on whlch a 
new value-added natural gas 
Industry can be built. CNGR Is 
developlng technologles for 
Improved natural gas clean up, 
storage, and combustion, as well 
as radical new methods of meth- 
ane conversion to higher-value 
products. 

Natural gas Is widely recog- 
nized as the Ideal fuel for transition 
from current dependence on fossil 
energy to reliance on a long-term 
energy source In the 21st century. 

Methane Is becoming the fuel of 
choice In most developed coun- 
tries of the world. Most Western 
Europe countries are expanding or 
lnltlatlng construction of a contl- 
nent-wide lnfrastructure to accept 
largely Imported natural gas, 
because It Is both readily available 
and unquestlonably the most 
desirable fuel from an envlronmen- 
tal standpoint. The Unlted States is 
well posltloned to respond to this 
lncreaslng demand, with Its vast 
reserves of natural gas and a 
natlonal lnfrastructure already In 
place. 

In addition, there has been a 
steady Increase world-wlde In the 
use of products that can be made 
from methane, though currently 
only about one tenth of the natural 
gas produced In this country Is 
ultlmately converted to other prod- 
ucts. A range of fundamental 

problems still Inhibit more effective 
and efficient conversion of this 
abundant natural resource. 
CNGR faculty have marshalled 
thelr expertlse to flnd practlcal 
solutions to these problems. 

Though CNGR has only recently 
been formally organized as a 
research Institute, CEMS faculty 
have for many years conducted 
natural gas research on many 
contracts sponsored by the U.S. 
DepartMRt of Energy and the Gas 
Research Institute. This recent 
lnstltutlonallzatlon will provide a 
framework in which CNGR will be 
able to conduct research through 
broad-based support from the 
natural gas Industry as well. 

CEMS faculty Involved In 
CNGR research are Lloyd L. Lee, 
Lance L. Lobban, Richard G. 
Mallinson, Kenneth E. Starling, and 
C.M. Sliepcevlch. 

The Center for Polymer and Fiber Research 
P rofessor Robert Shambaugh's 

research in melt blowlng has 
grown rapldly and through keen 
Interest of several lndustrlal spon- 
sors has become a formal pro- 
gram, the Center for Polymer and 
Fiber Research (CPFR). CPFR, like 
IASR, Is an lndustrlal-academic 
consortlum. The melt blowlng 
program wlthln CPFR Is limited to 
eight Industrial sponsors. Along 
wlth other advantages, royalty-free 
licenses on all patents are offered 
to all consortlum members, a 
group whlch lncludes six Fortune 
500 companies. Other programs of 
CPFR are being developed Invol- 
vlng other areas of materials 
research. 

The CEMS flbers research team 
has spent two years and thousands 
of hours In design and construction 
of unique equipment to make 
melt-blown flbers, among the small- 
est organic flbers ever made. 
Diameters of 0.1 micron are pos- 
sible (a human hair Is about 100 
microns In dlameter). 

Fibers made by the melt- 
blowlng process could theoretically 
be up to 25 tlmes as strong as steel 

wire. Because of thelr fineness, 
they make excellent filters, thermal 
lnsulatlon and absorbent materials. 

r 
Sales of melt-blown flbers have - 
enjoyed a 21.6 percent growth rate 
over the last five years. In general, 
polymer production Is lncreaslng 
by 8 5  percent each year, a rate 
four tlmes that of steel and non- 
ferrous metals. More than 3.4 
million people are employed In 
polymers productlon and process- 
ing. 

Polymers research at the Unlver- 
slty lncludes processing of polymers 
by Injection molding and extrusion, 
polymer thin films, conductive 
polymers nondestructive testing of 
polymer composites (with emphasis 

sis of polymers and Incorporation of 
additives to the fibers for the pur- 

r 
on aerospace composltes). synthe- I 

pose of developlng unusual prop- 
erties, such as electrical conductl- 
vlty. 

Professor Lance Lobban Is 
collaboratlng wlth Shambaugh in 
research on a gel-spinning tech- 
nique for melt-blowing flbers for 
development of flbers wlth greater 
elastlclty and strength. 



Degree Programs & Requirements 

T he School of Chemical Engineering and Materials Science offers graduate degree pro- 
grams in chemical engineering and metallurgical engineering leading to Master of 

Science and Doctor of Philosophy degrees. Additionally, a Doctor of Engineering degree in 
metallurgical engineering is adminstered by the College of Engineering. 

Deg rees  i n  C h e m i c a l  E n g i n e e r i n g  

Master of Science 
Degree in 
Chemical Engineering 

Any student with an undergrad- 
uate degree in chemical engineer- 
ing or its equivalent from an 
accredited school and a grade 
point average of at least 3.0 (on a 
4.0 scale) during the last 60 hours 
of undergraduate course work may 
be considered for admission in full 
standing. The Master of Science 
degree in Chemicai Engineering 
can usually be completed in 15 to 
18 months (though a special curri- 
culum for candidates with under- 
graduate degrees in chemistry, 
physics, or biology may require up 
to 30 months). Course work 
requirements total 30 to 31 credit 
hours. A thesis is required. 

Course work requirements for 
the M.S.Ch.E. total 30--31 hours. 
These are composed of three 
advanced chemical engineering 
courses In thermodynamlcs. rate 
operations and kinetics (9 hrs.); two 
advanced chemicai engineering 
electives (6 hrs.); two advanced 
science, math, or engineering 
electives (6 hrs.): chemical engi- 
neering seminar (I hr.lsem., 3-4 
hrs.); and master's thesis research 
(6 hrs.). 

Curriculum For 
M.S. Ch. E. Candidates 
with NoniB. S. Ch. E. 
Degrees 

A special curriculum has been 
designed to allow a student hoid- 
lng a baccalaureate degree in 
chemistry, physics, or biology to 
complete the requirements for the 
M.S. degree In chemical engineer- 
ing over a period of approximately 
two years, with the first year 
devoted primarily to undergraduat- 
e-level courses. In addition, defi- 
ciencies In the usual complement 
of chemistry, math and physics 
courses must be made up. If a 
student can demonstrate that he 
has already had courses covering 
some of the initial material in this 
curriculum. he may use these 
courses as credit towards his M.S. 
degree. The only restriction, 
imposed by the graduate college, 
Is that no more than eight (8) hours 
of graduate courses may be trans- 
ferred. The graduate and under- 
graduate program directors wlli 
meet with each new student during 
registration week to review his 
transcript, and determine whether 
any modifications to the basic 
curriculum are necessary. 

Doctor of Philosophy In 
Chemical Engineering 

The Ph.D, program in chemical 
engineering, composed of 36 
course work hours. plus electives 
and dissertation research, is 
designed to produce confidence 
in the student's ability to creatively 
solve major Industrial problems 
through personal initiative in 
research and development. The 
successful Ph.D, candidate wlli 
demonstrate the ability to move 
Into new areas of research through 
personal study. Program entrance 
requires the passage of qualifying 
exams in thermodynamics, trans- 
port phenomena, and kinetics and 
reaction engineering, as well as 
the passage of a general exam 
involving preparation of a research 
proposal or the production of a 
paper on preliminary research 
results and an oral defense of the 
work. 

Research Advisers 
and Projects 

Research advisers are selected 
Jointly by the student and faculty. 
The adviser generally defines the 
research project and assists the 

1 
student in the developmental 
phases, though some students may 
work more independently and 
require the faculty adviser primarily 
as a resource for consultation. 
Project seiectlons range from the 
esoteric to the verv applied. Stu- . . .  I dents are able to select the bal- 
ance that most appeals to them. 



Courses For Graduate 
Credif in Chemical 
Engineering 

ChE 4153 Process Dynamics and Con- 
trol. Formulation of first-order mod- 
els for storage tanks, chemical reac- 
tors and heated, stirred tanks. Tran- 
sient and steady-state process 
dynamics. Three-mode control of 
unit operations, Higher-order sys- 
tems and countercurrent operations. 
Analog simulation and digital con- 
trol of chemical processes. 

ChE 5153 Advanced ChE Calcula- 
tions. Applied mathematics in 
chemical engineering, applications 
of random variable theory, control 
theory, complex variables, matrices, 
Integral transforms. Solution to par- 
tial differential equations found in 
engineering and research. 

ChE 5173 Corrosion Englneering. A 
study of electrochemistry of corro- 
sion; fundamental corrosion mecha- 
nisms; types of corrosion; methods 
of corrosion control. 

ChE 5183 Engineering Rate Oper- 
ations. Fundamentals of theory of 
transport process; heat, mass, 
momentum transfer combined with 
chemicals reactions, derivation of 
different equations to describe pro- 
cesses and' process units, analytical 
and numerical solutions of systems 
of describing equations. 

ChE 5243 Transport Concepts in 
Bioenglneerlng. Analysis of the 
fluid flow and mass transfer phe- 
nomena that occur in biological, 
biochemical and biomedical sys- 
tems. 

ChE 5253 Engineering Management. 
Employerlmanager Interpersonal 
relations, modern project plan- 
n inglanalys is (p robab i l i s -  
ticlreliability), in-house project plan- 
ning, Inquiries, proposals, contractor 
evaluation, contractor execution 
(flow sheets, feasibility, estimates, 
scheduling, detailed design, con- 
struction) and start-up. 

ChE 5453 Polymer Science. Introduc- 
tion to nomenclature, synthesis, 
structure and properties of high 
polymers, survey of production, 
processing and fluidized bed reac- 
tors, experimental data reduction 
and discussion of nonideal flow 
reaction systems. 

ChE 5483 Catalytic Systems. Catalyst 
characterization, klnetics and 
mechanisms of catalytic reactions, 
design of catalytic reactors, review 
of selected industrial catalytic sys- 
tems. 

ChE 5673 Colloid and Surface 
Science. Capillarity, surface ther- 
modynamics, adsorption from vapor 
and liquid phases, contact angles. 
micelle formation, solubilization, 
emulsions and foams. Applications 
to be discussed include detergency, 
enhanced oil recovery and adsorp 
tion for pollution control. 

CAE 5843 Advanced ChE Thermody- 
namics. Advanced thermodynam- 
ics as applled to engineering prob- 
lems and design. 

ChE 5971 Semlnar in Chemlcal Engi- 
neering Research. Speakers from 
academla and industry elaborate 
on methods and results from 
research in thelr areas of expertise 
to provide the student with an 
appreciatlon of the problems of 
current interest In chemlcal engi- 
neering. 

ChE 6413 Fluid Mechanics Semlnar. 
Advanced topics on theoretical and 
experimental aspects of fluid 
mechanics. 

ChE 6483 SeminarlSeIected Topics in 
Engineerlng Science. 

ChE 6503 Mass Transfer. Advanced 
toplcs on the analysis of mass trans- 
fer phenomena in che'mlcal engl- 
neerlng systems. 

ChE 6613 SeminarlModern Thermody- 
namics. 

ChE 6723 Semlnar in Theoretlcai and 
Applied Kilieticr 

ChE 6980 Research for Doctor's Dl* 
sertation. 

Related Math 

Math 3123 Engineering Math II 
Math 3333 Linear Algebra 
Math 3413 Elementary Differential 

Equations 
Math 4103 Complex Variables 
Math 4163 intermediate Partial Differen- 

tial Equations 
Math 4373 MatriceslLlnear Transforma- 

tions 
Math 4413 lntermediate Differential 

Equations 
Math 4463 Combinations 
Math 4733 Princlples of Math Statistics 
Math 4753 Applied Statistical Methods I 
Math 4763 Applied Statlstlcal Methods II 
Math 5403 Calculus of Variations 
Math 5453 Real Analysis 
Math 5723 Math Statistics II 
Math 5763 Stochastic Processes 

Related Chemistry 

Chem 3453 Biochemistry 
Chem 4333 Advanced Inorganic 

Chemistry 
Chem 4503 Applied Oceanography 
Chem 5023 Physlcal Principles Chemistry 
Chem 5033 Chemlstry and Life 
Chem 5103 Physical Chemistry and 

Separations 
Chem 51 13 Equilibrlumn<inetlc Methods 
Chem 5123 Intermediate Physical 

Chemistry 
Chem 5151 Molecular Symmetry 
Chem 5333 lnorganlc Bonding and 

Structure 
Chem 5623 Physical Chemistry Ill 
Chem 5753 PrinclpleslBlochemlstry 
Chem 6103 Electroanalytlcal Chemistry 
Chem 61 13 Spectroscopic Methods 
Chem 6670 Topics in Physical Chemistry 
Chem 6721 SeminarlBlochemlstry 
Chem 6730 Neurochemlstry 
Chem 6753 Enzymology 
Chem 6783 Carbohydrates and Llplds 

Related Engineering 

Aerospace & Mechanical 
Engineering 

AME 4153 Heat Transfer 
AME 5823 Princlples Heat Convectlon 
AME 5833 Radlatlve Heat Transfer 
AME 5853 Principles Heat Conduction 
AME 5903 Boundary Layer Theory 
AME 5923 Turbulent Flow 
AME 6653 Advanced Fluid Dynamics 

Clvll Englneerlng 
& Envlronmental Science 

CE 4233 Envlronmental Engineerlng 
CE 4354 Transportation Engineerlng 
CE 4503 Applied Oceanography 
CE 5244 Waste Water Treatment 
CE 5843 Hydrology 
CE 5923 Air Pollution Control 

Engineering 
ES 4323 Environmental Sclences 
ES 51 13 Advanced Envlronmental 

Chemistry 
ES 5133 Advanced Environmental 

Biology 
ES 6210 Industrial HVaiene 
ES 6613 Water ~esoirce Systems 

Analysis 

Electrical Engineering 
& Computer Science 

EE 4413 Control System Engineerlng 
EE 6133 Advanced Power Systems 
CS 5703 Systems Simulation 
CS 6103 Systems Programming 

General Englneering 

Engr 4223 Fundamentals of Engineering 
Economics 

Engr 4510 Coal Engineering 

Petroleum & Geological 
Engineerlng 

GE 5310 Non-Newtonian Fluid 
Mechanics 

PE 4713 Natural Gas Processing 
PE 6203 Fluid FlowlPorous Media 
PE 651 3 Secondary Recovery 
PE 6523 Improved Recovery Techniques 
PE 6533 Thermal Recovery Techniques 
PE 6753 Petroleum Production Systems 

Industrial Engineerlng 

IE 5813 Human Factors Engineering 
IE 5683 Applied Operations Reseach 

Biological Sciences 

Mblo 4824 Molecular Biology 
Zoo 4284 Hematology 
Zoo 536315373 Electron Microscopy 



Degrees in Metallurgical Engineering 

Master of Science 
Degree in Metaiiurgical 
Engineering 

The student with an undergradu- 
ate degree in metallurgical engi- 
neering. or its equivalent, and a 
suitable academic record normai- 
ly will b e  admitted to full-time 
graduate study. Students wlth 
undergraduate degrees in other 
areas of engineering or physical 
sciences must demonstrate a 
qualification equivalent to a basic 
course in materlals science, a 
course in physical metallurgy, a 
course In metallographic labora- 
tory techniques, and a course In 
metallurgical engineerlng thermo- 
dynamics or chemical engineering 
thermodynamics. Students enrol- 
ling without these courses, or their 
equivalents, will be  required to 
take these courses in addition to 
the normal graduate degree 
requirements. The School reserves 
the right to require additional 
preparatory work If It seems deslr- 
able to any particular student. 

The completion of 30 hours of 
graduate level courses and a thesis 
Is required for the master's degree. 
The minimum specific course 
requirements for the Master of 
Science In Metallurgical Engineer- 
ing are 12 hours of metallurgical 
engineering electives and 4 hours 
of master's thesis research. Addi- 
tional elective courses to meet the 
mlnlmum requirement of 30 hours 
must be approved in advance by 
the student's major professor. At 
least six hours of electives should 
be In engineerlng, mathematics or 
science courses outside the School 
of Chemical Engineering and 
Materials Science. 

Doctor of Philosophy In 
Metaiiurgical Engineering 

The program of study leading to 
the Ph.D, degree Is composed of 
90 credlt hours beyond the B.S. 
degree. The course work applied 
toward the degree must include a 
minor consisting of a minlmum of 
18 hours in the physical sciences, 
including a t  least nine hours of 
mathematics. The balance of 
credit hour requirements for the 
Ph.D. may be satisfied by taking 
approved graduate electives to 
give a total of at least 60 course 
work hours plus a sufficient number 
of thesis hours to give a total of 90 
credlt hours. 

Students entering OU with the 
master's degree earned at another 
institution wlll normally be  given 
credit for 30 hours. The number of 
transfer hours accepted for each 
candidate wlll b e  determined 
through an advisory conference. 

Students working toward a 
doctoral degree must take a gen- 
eral examination before being 
admitted to candidacy for the 
degree, and may also t% required 
to take a qualifying examination 
over his major field of study. 

Courses For Graduate 
Credit In Mefaiiurgicai 
Engineering 
MetE 3304 Analyris for Manufacturing 

Processes I. Productlon plannlng, 
testing of englneerlng materlals, 
methods and economlcs of castlng, 
fundamentals of metal alloys. Hot 
worklng processes of rolllng, forglng 
and extrusion; cold worklng pro- 
cesses of rolllng, drawing, swaging 
and squeezing; measurement and 
gauging; prlnclples; types, produc- 
tion and economlcs of machine 
tools; methods, deslgn and eco- 
nomlcs of weldlng. 

MetE 4362 Experimental Streu Analy- 
$18. Determination of stress by 
means of bonded wire, metal film 
and semiconductor straln gauges, 
brittle coating and photoelastlclty. 
Design, selectlon and uses of 
gauges for measurlng static, 
dynamlc and comblned strains. 

MetE 4573 Materials Selectlon and 
Fallure Analyria Development of 

crlterla for selectlon of materlals for 
construction of hardware, plant and 
research project deslgn. Analysls of 
metallurgical failures resulting from 
l m ~ r o ~ e r  materlals ~rocesslno. -. 
de'slgr; and usage. 

MetE 4900 Readings In Metalluralcal 
Englneerlng. bay be repeGted; 
maxlmum credlt, three hours for 
master's degree, SIX hours for doc- 
tor's degree. 

MetE 4950 Speclal Metallurgical Prob- 
lems Laboratory. Laboratory prob- 
lems to be conducted under super- 
vision of the staff. 

MetE SO23 Elastlc Stress Analysls. 
Theary of stress for continuous 
medla, large displacement straln 
theory, stress-strain relatlons for elas- 
tic media, plane elasticity, appllca- 
tlon of theory to modern engineer- 
ing problems. 

MetE 5063 Composite Materlals. 
Nature and scope of composlte 
materlals; stress-strain relatlons and 
strength of a single layer of a laml- 
nated composlte; laminated com- 
posite-materlal beams, plates, and 
cyllndrlcal shells; micromechanlcs 
and characterization of stiffness, 
fracture, and transport propertles; 
appllcatlons and optlmal design. 

MetE 5173 Corroslon Englneerlng. A 
study of electrochemistry fo corro- 
sion; fundamental corroslon mecha- 
nlsms; types of corrosion; methods 
of corroslon control. 

MetE 5233 X-Ray Dlffractlon and 
Spectrography. The experimental 
methods Involved, and the principal 
appllcatlons; laboratory Included. 

MetE 5453 Polymer Sclence. Nomen- 
clature, synthesis, structure and 
propertles of high polymers, survey 
of productlon, processing and uses 
of commercial polymeric materials. 

MetE 5553 Mechanical Behavior of 
Materlals. Combined stresses, fall- 
ure theories, ductile and brittle frac- 
ture, creep and thermal effects, 
fatigue, Impact, damplng, homoge- 
neous and composlte materlals. 

MetE 5713 Dlolocatlon Theory. Plastic 
deformation and dlslocatlon theory. 
Correlates dlslocatlon theory wlth 
current theorles of plastic deforma- 
tion of metals. Topology of disloca- 
tlons, dlslocatlon lnteractlons, the 
stereographic projection, work har- 
denlng of metals. 

MetE 5843 Advanced Chemlcal EngE 
neerlng Thermodynarnlcs. 
Advanced thermodynarnlcs as 
applied to englneering problems 
and deslgn. 

MetE 5980 Research for M.S. Thesis. 
MetE 5990 Speclal Problems In 

Metallurglcal Engineering. Indl- 
vldual research problems to be 
conducted under staff supervision. 

MetE 6483 Semlnar on Selected Top 
Ics In Englneerlng Sclencea 

MetE 6490 Seminar In Physical 
Metallurgy. Semlnar on advanced 
topics of physical metallurgy. 



A d m i s s i o n  P r o c e s s  

T he decision regarding admission of an applicant to a degree program in the School of 
Chemical Engineering and Materials Science is made after a coordinated evaluation of 

credentials by three administrative offices at the University of Oklahoma. Initially. an appli- 
cant must qualify for admission to the University of Oklahoma through the Office of Admis- 
sions and Records, which has full charge of all matters pertaining to general admission to 
the University. To be admitted to a graduate program within the University, an applicant 
must meet the requirements of the Graduate College, which administers all graduate 
degree programs at the University, at the same time, the applicant must meet require- 
ments of the department which offers the degree program of interest to the applicant. 

-A 

Requirements of the 
Office of Admissions 

Requests for application forms 
should be sent to the Office of 
Admissions and Records. Please 
address these requests to: 

University of Oklahoma 
Office of Admissions 

and Records 
1000 Asp Avenue 
Norman, Oklahoma 73019-0430 

A $10 admission fee must 
accompany the application of ail 
nonresident students who seek 
admission to the University. This fee 
cannot be waived. 

International applicants for 
whom English is a second lan- 
guage must also submit offlclal 
TOEFL scores from tests taken within 
the past two years to Admissions 
and Records. A minimum score of 
550 is required for an applicant to 
be considered for admission to the 
University. On occassion, the TOEFL 
requirement may be waived In the 
case of an applicant who has 
recently completed a degree at 
another American university. Such 
a waiver may be made only with a 
recommendation by CEMS to the 
Office of Admissions. Inquiries 
regarding such a waiver should be 
made to CEMS. 

The completed applicatlon 
forms, official transcripts, appllca- 
tion fee, and TOEFL score report 
should be returned to the Office of 
Admissions and Records. Appilca- 
tlons cannot be consldered until all 
required materials have been 
received, 

Requirements of the 
Graduate -College 

All admissions to the Graduate 
College require that the student 
hold a baccalaureate degree or 
the equlvalent from an accredited 
college or university. Undergradu- 
ates in their final semester at 
accredited colleges and universi- 
ties may apply for admission to the 
Graduate College. 

Any student who has earned a 
baccalaureate degree or the 
equivalent and has earn* at least 
a 3.00 grade point average during 
the last sixty hours of letter-graded 
undergraduate work may be 
admitted to the Graduate College 
in full standing if recommended for 
full standing by the School of 
Chemical Engineering and Materi- 
als Science. 

Any student who has received a 
master's degree or has completed 
twelve semester hours of ietter- 
graded graduate work at an 
accredited college or university 
and has accumulated at least a 
3.00 average in all graduate work 
may be considered for admission 
to the Graduate College in full 
standing i f  r'ecommended by 
CEMS. 

Any student who has earned a 
baccalaureate degree or the 
equlvalent but whose grade point 
average In the last sixty hours of 
letter-graded undergraduate work 
is below 3.00 andlor who has 
coursework deficiencies In the field 
of chemical engineering may 
occasionally be considered for 
conditional admission to Graduate 
College. 

Admission Requirements 
of fhe School of 
Chemical Engineering 
and Maferlais Science 

Selection of applicants for 
admission to the School of Chemi- 
cal Engineering and Materials 
Science is based ,on quality and 
scope of previous performance as 
indicated by transcripts, GRE score 
reports. three letters of reference 
and, for most international students, 
TOEFL score reports. 

The Offlce of Admissions and 
Records photocopies official trans- 
cripts received from applicants 
and forwards the copies to both 
Graduate College and to CEMS, so 
It Is not necessary to send addl- 
tional copies. Specific questions or 
requirements regarding transcripts 
will be handled by Admissions as 
well. 

CEMS requires the verbal, quan- 
titative and analytical sections of 
the GRE test. Individual subject 
tests are not required. We prefer to 
have ETS send the GRE score report 
directly to our department. 

The CEMS application form 
provides our department with 
useful information about an appli- 
cant's background and education. 
No fee is required with this appiica- 
tion form. Other materials such as 
a resume, abstracts or brief 
descriptions of research work are 
useful in our evaluation of an 
applicant's credentials and may 
be submitted with the CEMS appli- 
cation. 



a n d  S u p p o r  
Cost of Study 

Graduate education at the 
University of Oklahoma has long 
been regarded as one of the best 
values in quality higher education 
anywhere in the nation. Tuition is 
$61.50 per semester credit hour for 
in-state students and $190.40 for 
out-of-state students (1989-90 fig- 
ures). All graduate students 
appointed as teaching and 
research assistants pay tuition at 
the in-state rate. 

Financial Aid 

Financial aid is available for 
full-time graduate students enrolled 
In the M.S. and Ph.D. programs 
through research or teaching 
assistantships and through industrial 
and foundation fellowshi ps, as weli 
as through grants and scholarships 
provided by a number of University 
sources. These grants, assistant- 
ships, fellowships and icholanhips 
range from S 1000 to $44,000. 

Teaching and research assis- 

tantships are accompanied by a 
waiver of out-of-state tuition differ- 
ential. The University also waives 
the non-resident tuition for the 
spouse of a non-resident graduate 
teaching or research assistant 
during the same semesters that the 
eligible assistant Is receiving such 
waivers.. 

Tuitlon and fee waivers are 
available on a limited basis to 
Oklahoma residents. 

Research Suppor t  Facilities 
Universify Libraries 

The collections in the University 
Libraries total more than 2.2 mllllon 
volumes, 1.5 million documents, 
and 2.5 million microforms. as well 
as subscriptions to 16,000 journals. 
In the fall of 1980, the University of 
Oklahoma became a member of 
the Research Libraries Group (RLG), 
a consortium of 36 large research 
libraries dedicated to improving 
the management of information 
resources necessary for the 
advancement of scholarship. 

The University Libraries offer a 
computer search service that 
provides bibliographic citations 
from Innumerable data bases in 
the sciences, social sciences and 
humanities. Searches are conve- 
nient, efficient, current and com- 

prehensive. OU librarians can 
Identify and provide bibliographic 
access to millions of books, journal 
and newspaper articles, research 
documents, and many other types 
of information in a matter of min- 
utes. Search strategies for each 
search are planned by a librarian 
in consultation wlth the researcher. 
Fees are generally quite reason- 
able. 

The History of Science and 
Technology Collection documents 
the Influence of pure and applied 
science upon the course of West- 
ern history. The collection of some 
77,000 volumes contains frlst edi- 
tions of works important In the 
history of science as weli as later 
editions, critical secondary works, 
translations, journals and working 
copies. 

University Computing 
Facilifies 

University facilities include an 
IBM 3081 computer and related 
peripheral equipment and a 
10-CPM Multimax computer. In 
additon, there are three VAX 
minicomputers, an  Encore, an 
Alliant FX parallel processing com- 
puter, a PDP-1170 computer, plus a 
wide variety of smaller units. 

Numerous PC and Sun Microsys- 
tems workstations supplement the 
university system. CEMS' Sun work- 
stations are connected to one 
another and to the Engineering 
Computer Network (ECN) via Ether- 
net, which allows fast simple com- 
munications between machines 
and systems. This unix-based sys- 
tem is part of a larger system in a 
college-wide network. The systems 
uses the UNiX operating system. 
Printing capabilities include laser 
facilities within the chemical engi- 
neering department. 

ECN software consultants are 
available to help researchers wlth 
computer applications. 

Numerous microcomputers 
throughout CEMS laboratories 
provide computer control of exper- 
imental equipment and processes 
and facilitate micro-based software 
applications. 



Mobil 
Thermodynamics 

men preparation Is available in the 
Laboratory. Two darkrooms are 
equipped for developing and 

Laboratory printing negatives generated on 
the microscopes. 

The Mob11 Thermodynamics Training instrument use and 
Laboratory serves the disciplines in ~ ~ ~ ~ ~ ~ ~ ~ , " d ; r Y " ; ~ , " f , " ~ , " ~  the Energy Center with primary 
a~~licat ions in areas of ~etroieum the year- 
engineering, geological 'engineer- 
ing, chemical engineering, materi- 
als sciencel geology. geophysics Electron Microprobe 
and chemistry. 

The Thermodynamics Laboratory Facility 
includes instructional and research 
capabilities for both students and 
faculty. it provldes facilities for 
engineers and scientists in the study 
of phase behavior plus thermal 
and physical property measure- 
ments, including pressure, volume, 
termperature, density, composition, 
viscosity and surface tension. 

Results from such measurements 
are applicable to the development 
of equations of state, and calcula- 
tions of thermodynamic properties 
which are not predicted with suffi- 
cient accuracy to meet current 
engineering needs. Enhanced oil 
recovery processes are one area of 
application that can benefit from 
thermodynamics studies relating to 
energy systems. 

Samuel Roberts 
Noble Laboratory of 
Electron Microscopy 

The Electron Microprobe Labo- 
ratory (EMPL), located in the Energy 
Center, was established In 1988 
with a grant from the U.S. Depart- 
ment of Energy. The facility centers 
around a CAMECA SX-50 electron 
microprobe analyzer equipped 
with wavelength-dispersive x-ray 
spectromers and one energy- 
dlsperslve KEVEX x-ray spectometer. 
This instrument i s  specifically 
designed for rapid, nondestructive 
quantitative analysis of elements 
with Z 2 5 (boron) In solid samples 
of any type (e.g., metals, glasses, 
ceramics, geological materials, 
electronic components, biological 
speciments, etc.). For most eie- 
ments, the lower limlts of significant 
detection are In the range of 100 
ppmw. The machine accommo- 
dates multlple samples up to 2.54 
cm in circular diameter, and other 
holders are available for specl- 
mens mounted on glass micro- 
scopic slides. The spatial resoultion 
of analysis can be varied down to The sample surface areas smaller than 

Of 1 micrometer, In addition to these features one of the most mwerful 
scanning electron microscopes in 
North America. The facility is 
available to ail faculty and stu- 
dents needing electron microscopy 
in their research. 

The Laboratory maintalns both 
transmlsslon eiectron microscopes 
(TEM) and scannlng electron 
microscopes. TEM Is useful for a 
varlety of purposes including 
examination of the internal cell 
structure, macromolecules, and 
study of crystalline structure by 
electron beam diffraction. SEM 
permits the surface of objects to be 

C 
observed in fine detall. Qualitative 
and quantitative elemental analysis 
of speclmens may be performed 
using energy dispersive x-ray anaiy- 
sis. Equipment required for speci- 

I 

analytical features, the electron 
microprobe functions as a scan- 
ning electron microscope 
equipped for electron imaging 
(both secondary (SEM) and back- 
scattered (BSE) electrons), x-ray 
"mapping" of elemental distrlbu- 
tions, and a variety of software 
routines for data and image analy- 
sis. The machine is capable of 
fully-automated operation, making 
unattended 24-hour use possible. 
The combination of features make 
It the fastest, most powerful and 
versatile electron microprobe in 
exlstence. 

Students who anticipate regular 
usage orthe instrumentation can 
receive training informally, at any 
time, from the operator. 

Graduate Studies 
& Research Resource 
Center 

The Resource Center stores 
guidelines and applications forms 
for federal and non-federal pro- 
grams and information on 235 
foundations and 40 corporations. 
A faculty interest file is malntalned 
to match researchers with fundlng 
sources and to assist them in locat- 
ing other faculty at the University of 
Oklahoma and withln Oklahoma 
who have similar research interests. 
Computer searches of fundlng 
sources may be requested and are 
at no cost. Computerized literature 
searches are available at no cost 
to those submitting proposals, 
preparing journal articles or pre- 
paring papers for conference~. 



T h e  C o m m  

N orman is a community of 80,000 with a myriad of cultural, educational and recre- 
ational activities. tt has a superb reputation as a small city with a metropolitan charac- 

ter. Norman provides abundant recreational facilities, including golf courses. tennis courts, 
swimming pools, twenty-one parks, and nearby Lake Thunderbird, which annually attracts 
more visitors than Yellowstone National Park for boating, fishing, waterskiing, and camping. 

Located 18 miles south of Oklahoma City, Norman provides convenient access to 
metro area attractions such as the Oklahoma Art Center, Oklahoma Historical Society 
Museum, Oklahoma Theatre Center, Kirkpatrick Center, Cowboy Hall of Fame, Oklahoma 
City Zoo and Aquaticus, the new Remlngton Park horseracing facility, professional baseball 
and hockey. and championship-class collegiate football and basketball. 

1 Housing 
The University owns and man- 

ages more than 1,000 apartments 
located near the Norman campus, 
ranging from efficiencies to two- 
bedroom units. Most of these are 
reserved for students and their 
families. Additionally, a section of 
one of the newest dormitories has 
been reserved for graduate stu- 
dents. 

Numerous private housing units 
are available at moderate rates 
near the University. Many Norman 
apartment complexes provide 
private bus service to campus. For 
further information concerning 
University-operated housing pro- 
grams, contact: 

University of Oklahoma 
Housing Programs 
1406 Asp Avenue 
Norman, Oklahoma 73019 

The University operates the 
Campus Area Rapid Transit system 
to provide convenient and k o -  
nomical transportation throughout 
the city of Norman and the greater 
Oklahoma City area. Numerous 
transports continually cycling along 
established routes minimize depot 
waiting time. 





This institution in com- 
pliance with Title VI and 
Title Vii of the Civil 
Rights Act of 1964, Title 
IX. of the Education 
Amendments of 1972, 
Section 503 of the Reha- 
bilitation Act of -1973,. 
Section 402 of the 
Readjustment Assis- 
tance Act of 1974, and 
other Federal laws and 
regulations does not dis- 
criminate on the basis 

' of race, color, national 
origin, sex, age, reii; 
gion, handicap, or sta- 
tus as a veteran in any 
of its policies, practices, 
or procedures. This 
includes but Is not Iim- 
ited to admissions, 
employment, financial 
qid, and educational 
services. 

This publ icat ion,  
printed by Oy Printing 
Services, is issued by the 
University of Oklahoma 

' and authorized by 
Raymond D. Daniels, 
Director of the School of 
Chemical Engineering 
and Materials Science. 
3000 copies have been 
prepared and distrib- 
uted at  a cost of 
S 10,000 to the taxpayers 
of the State of Okia- 
homn 
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