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Wayne State University 
T he Detroit metropolitan area is 

one of the largest in the United 
States. Businesses of every size 

and kind, including the research and 
production facilities-and world head­
quarters-for the "Big Three" U.S. au­
tomobile companies and many of the 
high-tech companies that supply them, 
are within a short drive of one another. 
The excitement of these business and 
research opportunities, combined with 
the natural attractions of the Great Lake 
State, bring nonstop traffic to the nearby 
airport as people from around the na­
tion and around the world stream into 
southeastern Michigan. 

I 
Amid this flurry of activity is Wayne 

State University and its Department of 
Chemical Engineering and Materials 
Science. The department, chaired by 
Esin Gulari , has 200 undergraduate stu­
dents, 120 graduate students, and 15 

Wayne State's College of Engineering Building. 

full-time faculty members. Students make full use of the 
research and employment possibilities presented by a large 
metropolitan setting and the facilities offered at a major 
urban research university-all while learning in small 
and intimate departmental classes more reminiscent of a 
private institution. 

THE UNIVERSITY 
AND THE METROPOLITAN DETROIT AREA 

Wayne State University has the advantage of being in the 
middle of it all, literally and figuratively. Its location in the 
heart of metropolitan Detroit gives both faculty members 
and students the chance to explore great variety in the area's 
cultural and business communities. Metropolitan Detroit has 
a worldwide reputation as a dominant manufacturing hub, 
and it is also gaining recognition as a center for technologi­
cal innovation. Through various co-op programs and re­
search collaborations between hundreds of these companies 
and Wayne State, students have the freedom to incorporate 
on-the-job training into their overall education. 

Most of Wayne State's 31,000 students commute to WSU 
from the city and its suburbs, but thousands also come from 
other states and countries. The campus has a richly diverse 
faculty and student body, bringing different and unique per­
spectives to the classroom. 

In addition, the metropolitan Detroit area has all of the 
cultural attractions expected in an urban environment (most 
within easy walking distance of the WSU campus) along 
with the benefits of various recreational areas, many situated 
on one of the state's 11 ,000 lakes. Sports are also prominent 
in Michigan. Detroit's professional hockey, football, base­
ball, and basketball teams draw some of the nation 's most 
enthusiastic audiences. 

Beyond its prime location, Wayne State University has 
earned a reputation for its excellent educational, research, 
and community-service programs. For example, Wayne State 
is ranked as a Carnegie I Research University, placing it 
among the top 88 universities nationwide to hold the presti­
gious designation. Conferred by the Carnegie Foundation 
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Chemical Engineering Faculty Members: Left to right, Professors Putatunda, 
Matthew, Kummler, Ng, Salley, Gulari, Kannan, Rothe, Mao, Shreve, Huang, 
McMicking, and Manke. 

for the Advancement of Teaching, this title is reserved for universities that meet 
highly selective criteria for emphasizing research in addition to undergraduate and 
graduate education. 

Wayne State University is in the middle of it all, and the Department of Chemical 
Engineering and Materials Science has taken its place as one of the university's 
premier departments. 

THE DEPARTMENT 

Students and faculty members alike find the Wayne State University Department of 
Chemical Engineering and Materials Science to be an ideal size-small enough to 
engender a sense of community, yet large enough to provide varied curricular and 
research opportunities. 

The sense of community is most clearly evident among the faculty members, who often 
meet in groups to take casual lunches together, or who spend time in one another's offices 
discussing progress in the lab or in the classroom. This atmosphere has also given rise to a 
number of stimulating research collaborations among faculty members. 

The department itself is a collaboration of sorts. In 1993, chemical engineering and 
materials science, two separate but complementary disciplines, extended the good reper­
toire they had already developed and merged. Opportunities arose for cross-listed courses 
and multidisciplinary laboratories. 

For students, the dual-disciplined department also opens doors for them to have two or 
more faculty mentors. In addition, students can learn from classmates and faculty mem­
bers in the other discipline and begin to see their field through others' eyes. Departmental 
graduates find this kind of insight particularly useful in the workplace. 

The curriculum in the department is wide in scope. The undergraduate program includes 
courses that promote an understanding of physical, biological, and chemical operations 
and processes. Graduate students can choose from a breadth of electives toward the MS 
and PhD in chemical engineering, the MS and PhD in materials science and engineering, 
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and the MS in hazardous waste management. Specialized 
training is also available , including graduate certificates 
in polymer engineering, environmental auditing, and haz­
ardous waste control. 

Outside of the classroom, students make use of modern 
laboratory facilities throughout the Engineering Building, 
computer workstations in the 
Engineering Building and 
around the campus, and a 
complete university research 
library. The newly opened un­
dergraduate library provides 
ample study areas and ex­
tensive computer equipment 
for student use. 

THE UNDERGRADUATE 
PROGRAM 

schedule has day and evening courses to meet the needs of 
students in the program. 

Another unique educational venture in the department is 
the undergraduate seminar series that brings in scientists 
from industry and academic institutions along with now­
working alumni . During each of the three semesters of semi-

nars the undergraduate students 
are required to attend, each stu­
dent prepares a memo for the 
department chair about his or 
her educational progress and 
thoughts about the overall de­
partmental program. The exer­
cise not only allows the stu­
dents to evaluate their goals, 
but it also helps the chair to 
prepare for the department's 
future . 

THE GRADUATE 
PROGRAM 

Going well against the 
grain, WSU' s Department of 
Chemical Engineering and 
Materials Science brings to­
gether the lower tuition rates 
of a public university , the 
well-equipped laboratories of 

Professor Esin Gulari and Research Assistant 
Vikhar Khan peering at polymer phases. 

The graduate program at 
Wayne State's Department of 
Chemical Engineering and Ma-

a major research institution, and the small undergraduate 
class sizes of a private college. This combination presents an 
excellent environment for its students . 

Class sizes are generally in the range of 20 to 25 students. 
In this more intimate setting, students feel comfortable meet­
ing one-on-one with their professors and getting to know 
their classmates. Students commonly create informal groups 
to work out complex study problems or to prepare for tests, 
both very effective learning tools. 

Research is also a meaningful aspect of the undergraduate 
educational experience within the department. Undergradu­
ate students can elect courses that involve research programs 
or can take part in one of the many active projects of the 
faculty members by accepting student research assistant­
ships. Either way, participating students can augment their 
course work (and their resumes) both by working closely 
with professors who are conducting related research and by 
sharing a laboratory with highly trained graduate students 
and with other like-minded undergraduate students. 

While not a requirement, at least half of the undergraduate 
students take part in the department's well-developed Coop­
erative Education Program. The unique relationship between 
WSU and local industry helps to create the diverse opportu­
nities presented through the program. Participating students 
alternate full-time study terms with full-time work assign­
ments in nearby companies. The location of the university 
makes it easy for the students to commute from the work­
place to campus, and the department' s accommodating course 
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terials Science is actually two 
programs: one designed for doctoral students pursuing full­
time thesis research and another for master's students pursu­
ing part-time course work. 

The opportunity for graduate thesis research is abundant. 
Students, who come to Wayne State from the United States 
and all over the world, choose a research advisor from an 
internationally recognized faculty of active scholars. Re­
search topics available are particularly diverse and span 
many of the "hot" new areas of chemical engineering, in­
cluding supercritical processing, interfacial phenomena, ad­
vanced materials processing, and bioengineering. 

Strong federal, industrial, and internal support has resulted 
in the graduate facilities at Wayne State being second to 
none. For example, the department possesses several state­
of-the-art instruments, including atomic force microscopes, 
an integrated optical biosensor, a rheo-optical FTIR spec­
trometer, various shear and extensional flow rheometers, 
and an excimer-laser-based imaging system. Additionally, 
connections with other research institutes on campus and 
with local industries provide access to unique chemical and 
material characterization facilities. Competitive stipends typi­
cally support the students . 

Another unique feature of the Wayne State graduate pro­
gram is the course-work master's degree program. Students, 
who typically are working engineers from the local area, are 
able to complete their degrees in a reasonable time due to 
flexible course offerings and the university's convenient 
location. The department designs many of the courses in 
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Salley Yurgelivic and 
Suzanne Dakin, Research 
Assistants. 

• 
Professor Paul Van 

Tassel with Research 
Assistant Shaoxing Yang. 

Dr. Joseph Smolinski 
and Research Assistant 
Zeynep Ergungor 
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collaboration with industry to ensure that the students are 
best trained to deal with the contemporary issues of the 
discipline. As evidence of the program's success, Wayne 
State is currently the nation 's number-one conveyor of 
master's degrees in chemical engineering. 

GRADUATE CERTIFICATE PROGRAMS 

Three graduate certificate programs round out the 
department's curriculum: polymer engineering, environmen­
tal auditing, and hazardous waste control. 

The Graduate Certificate Program in Polymer Engineering 
provides specialized education for working engineers and 
scientists. The program includes core courses and electives 
(such as composite materials, polymer rheology, and poly­
mer kinetics) that are developed with input from profes­
sionals in industry. Students can complete the program in 
as little as one year. 

Designed with working professionals in mind, the Hazard­
ous Waste Control and Environmental Auditing programs 
have a combination of core courses and more specialized 
electives. The Graduate Certificate Program in Hazardous 
Waste Control teaches state-of-the-art methods for he man­
agement, control, and disposal of a broad range of hazardous 
substances, wastes, and materials. Students also gain practi­
cal knowledge in meeting government guidelines for waste 
management. The Graduate Certificate Program in Environ­
mental Auditing covers the management, assessment, and 
auditing of facilities and property, hazard identification , 
exposure, analysis and risk characterization, regulatory 
noncompliance analysis, sources of liability , and alterna­
tives for corrective action . 

RESEARCH 

Research conducted in the WSU Department of Chemical 
Engineering and Materials Science falls into three expansive 
areas; materials processing and synthesis; pollution preven­
tion and control; and bioengineering. Many of the 
department's faculty members have interests that combine 
more than one area (see Table 1, next page). 

The research ofEsin Gulari and Charles Manke recently 
gained public attention when they received the highly re­
garded Henry Ford Technology Award. They became the 
first non-Ford Motor Company employees to earn that 
distinction . The award recognized their work in reducing 
misting of metal-working fluids in Ford 's manufacturing 
plants. The two professors worked closely with all three 
of the U.S. automotive companies, even using company 
research laboratories and manufacturing plants to refine 
and verify their results. 

Both Howard Matthew and Guang-Zhao Mao hold Na­
tional Science Foundation Faculty Early Career Develop­
ment Program (CAREER) A wards. This prestigious award 
recognizes fac ulty members who embody the excitement of 
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TABLE 1 
Faculty: WSU's Department of 

Chemical Engineering and Materials Science 
(Additional information through the CHE and MSE option on 

the web page at http://www.eng.wayne.edu) 

Joh11 Be11ci ( PhD, University of Pennsylvania, /989) 
• Deformation and fracture of materials 
• High-temperature mechanical properties of alloys, intermetallic 

compounds, and ceramics 

Esi11 Gulari (PhD, California Institute of Technology, 1973) 
• Thermodynamics and transport properties of polymer solutions and 

melts 
• Processing of polymers with supercritical fluids 
• Light-scattering-based particle and drop-sizing techniques 

Yi11lim Hua11g (PhD, Kansas State Universtiy, 1992) 
• Pollution prevention and waste minimization 
• Process design and synthesis 

Ra11garama1mja111 Ka1111a11 (PhD, California Institute of Technology, 1994) 
•Dynamics of polymeric systems and interfaces 
• Rhea-optical spectroscopy and scattering techniques 

Ralph Kummler (PhD, Johns Hopkins University ( /966) 
• Modeling of combined sewer overflows and sediments 
• Chemical kinetics 
• Computer simulations 

Charles Ma11ke (PhD, University of California-Berkeley, 1983) 
• Polymer processing and rheology 
• Molecular dynamics and kinetic theory of polymeric liquids 

Guang-Zhao Mao (PhD, U11iversity ofMin11esora, 1994) 
• Opto-electronic properties of thin films and crystals 
• Self-assembly of polymers and surfactants 
• Colloidal stability of waterborne paints 
• Real-time imaging of surface phenomena at the molecular level 

Howard Matthew (PhD, Wayne State University, 1992) 
• Tissue engineering and biomaterials 
• Artificial organ substitutes 

James McMicki11g (PhD, Ohio State University, 1961) 
• Correlation of thermodynamic data 

Si111011 Ng (PhD, University of Michigan, 1985) 
• Heterogeneous catalysis 
• Polymer kinetics 
• Spectroscopic and thermal analysis of material surfaces 

Susil Putatu11da (PhD, Indian Institute of Technology, Bombay, 1983) 
• Effects of microstructure on fatigue 
• Fracture toughness 
• Creep in metals and alloys 

Erhard Rothe (PhD, University of Michigan, /959) 
• Applications of high-powered UV lasers 
• Machining of electronic chips 
• Diagnostics of internal combustion 

Steve11 Salley ( PhD, Detroit University, 1976) 
• Biochemical/medical engineering 
• Design of artificial organs 
• Immobilized enzyme reactors 

Gi11a Shreve (PhD, University of Michigan 1991) 
• Environmental and biochemical applications 
• Microbially mediated biotransforrnations 

Paul Va11 Tassel (PhD, University of Minnesota, 1993) 
• Shape-selective catalysis 
• Protein adsorption and bioseparations 

research and learning. 

Matthew's research involves tissue engineering and 
biomaterials and is working toward developing tissue- and 
organ-replacement systems. In one of his projects, he is 
investigating the use of polymer composites to fabricate 
small-diameter vascular grafts. The results are promising. 
Mao is working on surface templates made of molecules 
of mixed functional groups, She uses these molecular 
templates to induce and control the growth of dye crystals 
with tunable colors. 

Among other things, Susil Putatunda is a cast iron 
expert. His research centers on several areas, including the 
development of high-carbon/high-silicon austempered steel, 
the fatigue and fracture behavior of austempered ductile 
cast iron, and the development of a fatigue-damage model 
for polymer-based composites. 

Another of the department's many active research groups, 
led by Yinlun Huang, is studying intelligent process sys­
tems engineering and is developing a process synthesis 
methodology based on artificial intelligence and fuzzy 
logic. This work may lead to cost-effective, highly con­
trollable and environmentally benign process systems. In 
addition, the research group hopes to meld optimal pro­
duction with pollution prevention in electroplating plants. 

With its staff of full-time faculty members, the depart­
ment encompasses a diversity of research interests . While 
the faculty members take cues from local industry, they 
are very often much more than industry problem solvers; 
they are research innovators. They develop the new tech­
nologies that entice industry to come to them. 

THE FACULTY 

Faculty members new to WSU's Department of Chemi­
cal Engineering and Materials Science are welcomed with 
substantial start-up funding and institutional support. 
They also find a firm advocate in the departmental 
chair. Once on board, faculty members continue to 
receive substantial internal support, including summer 
and graduate student support. 

The department's faculty team comprises fifteen full­
time members, each of whom holds a national reputation 
in his or her specialty, and four adjunct professors who are 
affiliated with the graduate program. The faculty members 
have received many awards from prestigious engineering 
organizations and other institutions in the profession. 

The faculty of the Wayne State Department of Chemical 
Engineering and Materials Science has many research 
options and educational possibilities open to them and 
their students. Being part of a major research university 
located in the heart of a metropolitan area, they are able to 
explore them all. 0 
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