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The University of South Carolina is located in Colum­
bia, the state capital of South Carolina. Columbia is 
strategically placed in the geographic center of the 

state, has a metropolitan population of 470,000, and com­
bines both the benefits of a big city and the charm and 
hospitality of a small town. The area's sunny and mild 
climate, combined with its lakes and wooded parks, provide 
plenty of opportunities for year-round outdoor recreation. In 
addition, Columbia is only hours away from the Blue Ridge 
Mountains, the Atlantic Coast, Charlotte, and Atlanta-cit­
ies that serve as Columbia's international gateways. 

Columbia's rapidly growing, yet balanced, economic base 
includes both labor-intensive and technologically advanced 
industries and serves as a model of the growth in the South­
east. Multinational corporations such as Allied Signal, 
Amoco, BMW, DuPont, Eastman Kodak, Hoechst Celanese, 
Michelin, Milliken, NCR, Roche, Sony, United Technolo­
gies, Westinghouse, and Westvaco have either research or 
manufacturing facilities in Columbia or within a short com-
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muting di stance. Our department benefits through partner­
ship with some of these industries and continues to develop 
new relationships with others. 

DEPARTMENTAL HISTORY 

Engineering subjects were taught at what was then called 
South Carolina College as early as 1840, and engineering 
degrees were first conferred in 1882. The Department of 
Engineering was formally established in 1908, was changed 
to the School of Engineering in 1909, and finally to the 
College of Engineering in 1961. The first program in chemi­
cal engineering was established in the Department of Chem­
istry in the mid- l 920s. 

In 1946, Broughton Leonard Baker came to the University 
of South Carolina to form a Department of Chemical Engi­
neering as part of the School of Engineering. The program 
was accredited for the first time in 1956 and has remained 
fully accredited since then. The graduate program was estab­
li shed in 1957. The Department has had only three chairmen 
in its entire history: Professors Baker (1946-1978), Gibbons 
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(1978-1993), and White (1993-
present). 

The Department has undergone 
a tremendous transformation in the 
last ten years-from a small de­
partment striving to maintain the 
excellence of its undergraduate 
program to a medium-size depart­
ment with strong undergraduate 
and graduate programs. Several 
factors contributed to this evo­
lution, including the increase in 
faculty size and an attitude of 
self-reliance. 

When the faculty reached a low 
of four members in 1982, teach­
ing the required undergraduate and 
graduate courses did not allow 
much time for research. Teaching 
loads were three course sections 
per semester, even for faculty with 
research projects and outside fund­
ing. New faculty hires were given 
a "reduced" teaching load of two 
course sections per semester. Fac­
ulty size gradually grew to its cur­
rent size of thirteen tenured and 
tenure-track professors and three 
research professors, and as their 
numbers increased, it became pos­
sible to seek and obtain outside 
funding for the research activities 
necessary for a strong graduate 
program. Recently, research fund­
ing grew from five figures per year 
to seven figures per year. Research 
expenditures in the 1994-95 fiscal 
year reached $3.9 million, the larg­
est of any chemical engineering 
department in the Southeastern 
United States, both on a total and 
a per-faculty basis. 

The Department has undergone a 
tremendous transformation in the last 
ten years-from a small department 
striving to maintain the excellence of 

its undergraduate program to a 
medium-size department with 

strong undergraduate and 
graduate programs. 

The crew of FRED in front of the facility. Left to 
right: Tim Terwilliger and Nils Rasmussen (se­
niors), Travis Deal (assistant engineer), John 
Price (senior), Kathy Borg-Todd (project devel­
oper), Professor Vince Van Brunt, Jason Aull 
(ME student), Ralph Haggard (engineer), and 
Chad Pollock (senior). 

excellence. We thus resolved to 
work hard and obtain the neces­
sary resources from outside the 
University in order to make the 
Department' s vision a reality. The 
" long-term planning" meetings 
with a facilitator continue to take 
place twice a year and have been a 
tremendous asset in this quest for 
excellence. 

THE DEPARTMENT TODAY 

• Mission: We will develop 
high-quality chemical engineers 
by continuously improving our 
undergraduate and graduate 
programs. We will conduct 
world-class research and 
innovative teaching, providing 
an environment for prof essional 
development, and be an effective 
resource for industry, govern-
ment, and academia. 

• Vision: We will be a Depart­
ment of Chemical Engineering 
internationally known f or 
excellent undergraduate and 
graduate teaching and research. 

When Westinghouse took over 
the operation of the Savannah 
River Site from DuPont in 1989, it 
agreed to set up a position of 
Westinghouse Distinguished Sci­
entist at each of the three research 
universities in South Carolina 
(Clemson University, the Medical 
University of South Carolina, and 
the University of South Carolina). 
The position carried with it a size­
able salary and discretionary funds. 
Chairman Gibbons at that time had 
been appointed Associate Dean of 
Engineering for Undergraduate 
Studies and a nationwide search In 1988, then-Chairman Joseph 

Gibbons organized a Chemical Engineering Industrial Advi­
sory Board consisting mainly of executives from large chemi­
cal companies in South Carolina. One of the Board's recom­
mendations was that the faculty meet with a facilitator to 
define a vision for the department as well as the path for 
achieving that vision. During these sessions it was perceived 
that the Department could no longer merely depend on bud­
get increases from the administration or state legislature to 
fuel its growth-that the department would have to "pull 
itself up by its own bootstraps" in order to achieve future 

for a new chairman culminated with the appointment of 
Ralph White, a University of South Carolina alumnus, as 
both Chairman of the Department and the University ' s 
Westinghouse Distinguished Scientist. 

Winter 1996 

Currently, the Department has thirteen tenured or tenure­
track faculty members, including Professor Gibbons (who 
remains very active in departmental issues despite his heavy 
workload as Associate Dean). It has one of the youngest 
chemical engineering faculties in the countty (with an aver­
age age under 42 years old) and the one with the most 
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assistant professors (eight). Our faculty reflects the growth 
that has taken place at South Carolina over the past five 
years and is a sign of the Department' s youth, vitality, and 
desire to succeed. 

The research interests of the faculty cover the most dy­
namic areas in the spectrum of the chemical engineering 
discipline, as can be seen from the following: 

Ralph White 
(PhD, UC­
Berkeley, 
1977) works 
in the areas of 
batteries, 
electrodepo­
sition, corro­
sion, electro­
chemical re­
actor design, 
and numeri­
cal methods. 

Vincent Van 

Michael Matthews (PhD, Texas A&M, 1986) does re­
search in the areas of phase equilibrium thermody­
namics and characterization of complex mixtures, 
supercritical fluid science and extraction, and diffu­
sion and adsorption. 

Harry Ploehn (PhD, Princeton, 1988) has research inter-
ests in polymers, colloidal materials, and interfacial 

phenomena 

James Ritter (PhD, 
SUNY Buffalo, 
1989) focuses on cy­
clic adsorption based 
separation processes 
and new sol-gel de­
rived porous materi­
als for separation pro­
cesses and electrode 
systems. 

Thomas Stanford 
(PhD, University of 
Michigan, 1977) has 
interests in reaction 
engineering and pro­
cess control. 

Brunt (PhD, 
University of 
Tennessee , 
1974) has re­
search pro­
grams in the 
areas of sepa­
rations mod­
eling and 
chemistry. 

John Weidner (PhD, 
North Carolina State, 
1991) works on the 
application of chemi­
cal engineering prin­
ciples in the study of 

The department's faculty. Front row (left to right): Branko Popov (re­
search}, Carolyn Bolton (research}, Ralph White (chairman}, Karlene 
Kosanovich, John Weidner, and Harry Ploehn. Back row: Vince Van Brunt, 
Mike Matthews, Michael Amiridis, John Van Zee, and Francis Gadala­
Maria . Not shown: Joe Gibbons, Tom Stanford, Andy Farell, Jim Ritter, and 
Emil Hanzevack (research). 

problems that com­
bine electrochemical technology and materials. 
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Francis Gadala-Maria (PhD, Stanford, 1979) has interest 
in the areas of rheology, composite materials, and 
polymer processing. 

John Van Zee (PhD, Texas A&M, 1984) does research in 
the area of electrochemical engineering and, in par­
ticular, in the development of models for the nickel 
electrode impregnation, the characterization oflithium 
and hydride electrodes fabricated from fullerene-based 
materials, and the electrochemical reduction of nitrate 
and nitrite in alkaline wastes. 

Michael Amiridis (PhD, University of Wisconsin, 1991) 
has research interests in the areas of heterogeneous 
catalysis, kinetics, and reactor design, and specifi­
cally in the emerging field of environmental catalysis. 

Andrew Farell (PhD, University of Tennessee, 1990) does 
research focusing on process modeling and control. 

Karlene Kosanovich (PhD, Notre Dame, 1986) is study­
ing the development of batch and continuous chemi­
cal process systems emphasizing the aspects of mod­
eling and control. 

The faculty also includes the following research professors 
who, while heavily involved in research, also find time to 
bring their experience to the classroom: 

Branko Popov (PhD, University of Zagreb, 1972) is study­
ing several aspects of electrochemical engineering 
including electrochemical deposition, new materials 
for electroplating, corrosion, and cathodic protection 
for pipelines. 

Emil Hanzevack (PhD, Northwestern, 1974) works in the 
areas of neural modeling and control. 

Carolyn Bolton (PhD, Princeton, 1989) has research inter­
ests in the application of chemical engineering exper­
tise to the prevention of adverse environmental im­
pacts and focuses on the areas of design for pollution 
prevention and waste minimization from both the in­
dustrial and the municipal sectors. 

Finally, the Department is sti ll getting valuable advice from 
emeritus professor Milton Davis, Jr., who enjoys retirement 
at Hilton Head Island. 
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• 
PhD student Amanda Elmore 
uses a liquid chromatograph 

for analysis of complex 
mixtures. 

Professor Branko Popov and 
Dr. Guanghong Zheng 

(postdoctoral associate) 
discuss the results of 
an electrochemical 

experiment. T 

UNDERGRADUATE PROGRAM 

Our undergraduate curriculum does not differ sub­
stantially from most other chemical engineering de­
partments. Therefore, only some of its most character­
istic features will be noted here. All engineering stu­
dents have a common freshman year, enabling them to 
easily switch disciplines within the College of Engi­
neering before their sophomore year. Our students take 
two Introduction to Engineering courses in their fresh­
man year, allowing them to have contact with engineer­
ing faculty, to get a better idea of what engineering is, 
and to learn some of the skills they will use later. The 
courses emphasize both computational and personal 
skills, such as communications and teamwork. 

The first chemical engineering course, Chemical Pro­
cess Principles, is scheduled for the first semester of 
the sophomore year, while most of the remaining chemi­
cal engineering courses are taken by our students in 
their junior and senior years. We have a three-semester 
sequence of transport phenomena courses: one each in 
fluid mechanics, heat transfer, and mass transfer. Our 
students take a sequence of two three-credit chemical 
engineering lab courses starting in the second semester 
of their junior year. We also have a required safety 
course. The curriculum comes together in the senior 
year in a two-semester design sequence. 

In our most recent long-term planning meeting, we 
discussed and agreed on the need to revise the existing 
curriculum to allow our students more flexibility in the 

Winter 1996 

• Professor Harry 
Ploehn and PhD student 
Jo-Wu Wang use a laser­

Doppler velocimeter to 
measure the electro­
phoretic mobility of 

submicron particles in 
colloidal suspensions. 

• 
Professor 
Karlene 
Kosanovich 
teaches in 
the APOGEE 
studio 

form of elective courses. Such a revision is currently underway. One 
example of an interdisciplinary engineering elective course intended 
for engineering, science, math, and business majors is the Environ­
mentally Conscious Manufacturing course recently developed by a 
team of chemical and mechanical engineering faculty . Lecture topics 
include design for the environment, life cycle analysis, environmen­
tal economics and global competitiveness, legal and regulatory af­
fairs, and management of technological change. 

Our undergraduate classes are relatively small. In the past ten years 
we have graduated an average of about twenty-five undergraduates 
per year; future plans call for an increase to about thirty-five students 
per year. We believe that one of the strengths of our program is 
the accessibility that our students have to our faculty, and small 
class size contributes to that. Although we are experiencing tre­
mendous growth in our graduate program, we are committed to 
making sure that growth does not jeopardize the excellence of 
our undergraduate program. 

Our students are mostly from South Carolina and vary greatly in 
background. Indeed, it is not at all unusual to have students who are 
working toward a second degree or who are more mature than the 
average student at most universities . An Honors College within the 
University helps us attract top students, who have done very well in 
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obtaining Goldwater and NSF Graduate Fellowships. About 
twenty percent of our graduates go on to professional schools. 

Finally, we have a very active co-op program that allows 
students to alternate between periods in school and periods 
in industry and to integrate industrial experience with their 
education. We have found that co-op education is quite 
beneficial to the students, and we encourage them to 
participate in the program, thus paving the way to their 
success after graduation. 

GRADUATE PROGRAM 

There are currently fifty-nine full-time students enrolled 
in our graduate program. Of these, fifty-two are pursuing a 
PhD degree and seven are enrolled in the MS/ME program. 
This is a dramatic turnaround from just a few years ago 
when the Department's graduate population consisted al­
most entirely of MS/ME students. It reflects the philosophy 
of the faculty : the overall research productivity of a PhD 
student is higher than that of an MS student. As a result, the 
Department financially supports only those students who are 
enrolled in the PhD program at a level of $17,700 to $22,500 
per year plus a full tuition waiver. 

An aggressive and well-organized recruiting campaign 
over the last two years has been successful and, as a result, 
the most recent incoming graduate classes have exception­
ally high caliber and promise. As an example, this year's 
incoming class of fourteen consists of eight students with BS 
degrees from U.S. institutions with an average GPA of 3.75 
and six exceptional international students. Two of our new 
students were designated by their undergraduate institutions 
as Southeastern Research Fellows (SERF) and three received 
University-level fellowships from the University of South 
Carolina. We are confident that this trend will continue as 
the news about the "revolution" taking place at the Univer­
sity of South Carolina continues to spread. 

In addition to the standard graduate courses offered by 
most chemical engineering departments (such as graduate­
level transport phenomena, kinetics and reactor design, ther­
modynamics, and process analysis), we are committed to 
offering elective courses that cover a broad range of research 
interests, including a three-course sequence in electrochemi­
cal engineering and corrosion and another one in separa­
tions. In development is a three-course sequence in process 
optimization and control and a two-course sequence in inter­
facial phenomena, surface science, and catalysis. Additional 
graduate courses are also offered in numerical methods, 
supercritical fluids, and safety and loss prevention. 

APOGEE (A Program of Graduate Engineering Educa­
tion) is another integral part of our graduate program. It was 
developed by the University of South Carolina College of 
Engineering in 1969 with the goal of providing a graduate 
engineering education to practicing engineers in all parts of 
the state through a combination of videotaped and live classes 

6 

via closed-circuit television with a ' talk back' phone system. 
The Department has participated and supported APOGEE 
from its inception, and today we have twenty part-time APO­
GEE students enrolled in the ME program and three enrolled 
in the PhD program. From the teaching standpoint, the APO­
GEE setup creates some special challenges since the course 
material must include enough practical examples to meet the 
needs of a practicing engineer without compromising the 
requirement to be on the cutting edge of science in a 
given field. Additionally, APOGEE provides a unique 
opportunity for full-time graduate students and faculty to 

Professor Michael Amiridis and part of the ca­
talysis group with their in-situ IR cell. From left 
to right: Sundaram Krishnamoorthy (PhD stu­
dent), Dr. Tiejun Zhang (postdoctoral associate), 
Prof Amiridis, and Ken Roberts (PhD student). 

interact with practicing engineers and to be introduced to 
their "real world" problems. 

FACILITIES 

The Department occupies over one-third of the new (1987) 
220,000 square foot Swearingen Engineering Center. The 
construction of this handsome building was made possible in 
part by the generous contributions of our Department's alum­
nus John E. Swearingen (Class of 1938) who served as 
Chairman of the Board of Standard Oil Company (Indiana). 
This state-of-the-art building is fully equipped with modern 
laboratories, including walk-in hoods, wet counters, large air 
baths, furnaces, and an outstanding physical plant. In addi­
tion, the building has excellent teaching facilities, including 
three modern TV studios that are used in the recording of the 
graduate APOGEE courses. 

A variety of specialized equipment is available to support 
the experimental work conducted in the different research 
programs. The Department's laboratories are equipped with 
various spectrometers (e.g., FTIR, Raman, UV-Vis, atomic 
absorption, ICP-mass spectrometer), chromatographs (e.g., 
GC, IC), and structure characterization instruments (e.g., X­
ray diffractometer, differential scanning calorimeter, BET 
analyzers). In addition, several state-of-the-art analyzers are 
dedicated to individual experiments in the various labs (e.g., 
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gas chromatographs, IR and UV-Vis analyzers, potentiostats 
and AC impedance systems, thermogravimetric analyzers, 
and a quartz crystal nanobalance). At other locations on 
campus the fac ulty and students also have access to a scan­
ning electron microscope (SEM) with energy dispersive ca­
pabilities for elemental analysis (EDAX), transmiss ion elec­
tron (TEM), scanning tunneling (STM), and atomic force 
(AFM) microscopes, and a solid-state nuclear magnetic reso­
nance (NMR) spectrometer. 

Available computer resources for modeling and data analy­
sis include an Intel Paragon supercomputer and a SUN 
Sparcstation. A PC-based LAN, a DEC alpha, and other 
SUN and VAX workstations are also used in different de­
grees for both research and instructional purposes. 

RESEARCH 

We like to say that "there is an explosion taking place in 
the Department of Chemical Engineering at the University 
of South Carolina." Well , here are the numbers to back up 
that claim: in the last seven years the faculty size has more 
than doubled (from six in 1988-89 to thirteen in 1994-95) 
while the research expenditures have increased by a fac­
tor of 50 (from $72,000 in 1988-89 to more than $3.9 
milli on in 1994-95). This level of research effort places 
the Department at the top of the Southeastern school s 
(despite its relatively small faculty size) and among the 
top in the nation. 

Such a dramatic change required determination and hard 
work. The first key step in the process was the faculty's 
recognition that change was necessary, followed by the de­
velopment of a strategic plan to make the change happen. 
Other key decisions were to focus and strengthen certain 
research areas and to hire junior but relatively experienced 
faculty . All five new assistant professors added to the faculty 
in the last three years had three to seven years of experience 
either in industry or at another academic institution. Today, 
the Department's research activities focus in fi ve major ar­
eas: electrochemical engineering, separations, process mod­
eling and control, colloidal and polymeric materials, and 
heterogeneous catalysis . Common elements that create op­
portunities for overlap and collaboration in more than one of 
these areas are the environmental aspects and the materials 
research elements that are present in many existing projects. 

Among the highlights of our recent research activities are 
the construction of the Filtration Research Engineering Dem­
onstration facility (FRED) and the establishment of the Cen­
ter for Electrochemical Engineering. FRED is a crossflow 
filtration pilot plant constructed under the supervision of 
Professor Vince Van Brunt with funding from the Depart­
ment of Energy. Its size is unique for a facility located at a 
university and it offers many opportunities for potential peda­
gogical uses in addition to the crossflow fi lter tests that are 
conducted for DOE. We anticipate that FRED will be used 
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r POSITIONS AVAILABLE 
Use CEE's reasonable rates to advertise. 

Minimum rate, 1/8 page, $ 100; 
Each add itional co lumn inch or portion thereof, $40. 

THE UNIVERSITY OF TEXAS AT AUSTIN 

Faculty Position in Chemical Engineering-The Uni­
versity of Texas at Austin. Applicants must have sincere 
interest in teaching, research, and professional activity, 
and a PhD or satisfactory progress toward completion of 
requirements for a doctoral degree in Chemical Engineer­
ing. Duties will include teaching undergraduate and gradu­
ate courses, and supervising graduate research. Send cur­
riculum vitae, list of three references, transcripts, and 
statement of teaching and research objectives to: Dr. W.J. 
Koros, Chairman, Department of Chemical Engineering, 
The University of Texas at Austin, Austin, Texas 78712-
1062. Affirmative Action Employer. Women and minori­
ties are especially invited to apply. 

by our Department's faculty , as well as by colleagues 
from other departments in the College of Engineering, to 
demonstrate applications in separations, fluid mechanics 
and hydraulics, signal analysis and control, mixing, sched­
uling and sequencing, safety analys is, and ISO 9000 and 
14000 certification . 

The Center for Electrochemical Engineering was estab­
lished in the summer of 1995 and is currently funded by the 
State of South Carolina, the DOE's EPSCoR (Experimental 
Program to Stimulate Competitive Research) program, and 
the industry. The Center, under the direction of Professor 
Ralph White, brings together researchers from both the 
Chemical Engineering and the Chemistry Departments at 
the University of South Carolina in addition to faculty 
members from Clemson, North Carolina State, and the 
University of Virginia. The focus of the work is on the 
development of new electrochemical power sources . 
Projects are directed in four " thrust areas," namely de­
sign , materials, separators, and sensors. 

SUMMARY 

The Department of Chemical Engineering at the Univer­
sity of South Carolina has traditionall y been a small, high­
quality undergraduate program. While we plan to maintain 
this aspect, in the last few years we have also made a signifi­
cant effort to establish a first-class graduate research pro­
gram. The signs of this change, including the productivity of 
the facul ty, the quality of the graduate students, and recogni­
tion by the chemical engineering community, indicate that 
we are moving fast in the right direction. There is still much 
to be done; these are exhilarating times in Columbia! 0 
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