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edicated and resolute. If taken without energy, in-
Dnovation, and relationships, these attributes suggest

routine, even monotony, in life. But for Dennis Miller,
professor of chemical engineering at Michigan State Uni-
versity (MSU), life is anything but monotonous. His love of
discovery and creative spirit energize him to constantly seek
new opportunities both professionally and personally, and his
dedication and resolve have led to a life that is full of diverse
experiences and accomplishments. With these traits, Dennis
Miller is exemplary in how a typical kid from Toledo, Ohio,
can become a respected and accomplished teacher, researcher,
and community servant.
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Dennis with post-doctoral associate Navin Asthana in 2006.

Dennis has been a faculty member in the Department of
Chemical Engineering and Materials Science at MSU in East
Lansing, Michigan, since completing his doctorate in 1982.
He has had the same “job” for his entire academic career.
During that time, Dennis has been successful in cultivating his
passion for teaching and research, while maintaining a hefty
measure of service in the academic and local communities.
He has balanced career, family, and faith—all while trying to
keep a healthy perspective on time and resource challenges.
His energy, enthusiasm, and selfless commitment in all as-
pects of life have earned him the affectionate title of “The
“Energizer Bunny” among family and friends. His passion
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for “doing” —and doing things well —is contagious, and has
benefited his students, colleagues, family, and the progress
of his career.

“Dennis is an exemplary, complete faculty member,” says
Martin Hawley, professor and chairperson of the MSU Depart-
ment of Chemical Engineering and Materials Science. “He
has a high-level and high-quality research program involving
graduate students and post-docs, and he collaborates quite
effectively with his colleagues. Dennis is also an outstand-
ing educator. He incorporates new ideas related to his own
experiences, is willing to try new approaches, and requires
high standards in student work.”

UPBRINGING—A STABLE FOUNDATION

Dennis has a strong family background. He was born in
Toledo, Ohio, to Fred and Dorothy Miller, who still live in the
same house to which they moved when Dennis was six months
old. His father attended the University of Toledo from 1946-
1949 on the GI Bill and graduated as an electrical engineer.
That started a tradition for the Miller family. Dennis and his
two brothers all are engineering graduates of the University
of Toledo. Fred Miller worked for Toledo Edison for his entire
career (1949-1987) and was involved in a variety of jobs that
culminated with the engineering of the safety systems for the
Davis-Besse Nuclear Power Plant in Oak Harbor, Ohio, about
20 miles southeast of Toledo.

The opportunity to observe the nuclear plant construction
during his high school and early college years triggered
Dennis’s interest in science and engineering. His AP chemistry
teacher at Thomas A. DeVilbiss High School, Ethyl Molnar,
helped to ignite his passion for chemistry because she chal-
lenged her students to think through problems; his high school
math teachers demanded systematic effort and correct answers
and helped Dennis begin to think like an engineer.

Following his high school graduation, Dennis proceeded
immediately to the University of Toledo (which was nearly
as close to his house as his high school) to study chemical
engineering. His favorite courses were kinetics and transport
phenomena, clearly evidenced by the direction his career has
taken. “I had an excellent experience as an undergraduate,”
Dennis remembers. “The professors were great, especially
Ken DeWitt, James Lacksonen, and Joe Boston, and the
classes were small, and so there was a lot of interaction.”

Dennis was able to couple his coursework with a student
internship at Owens-Illinois Glass Company, where he worked
on a research project with Millard Jones, another University
of Toledo faculty member and a consultant for Owens-Illinois.
Dennis worked on heat transfer in glass bottle manufacturing.
This involved bench-scale experimentation, computer model-
ing, and pilot plant testing, which provided good exposure
to the research environment. This experience, along with the
support of his college professors, was influential in encourag-
ing Dennis to go on to graduate studies.
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Above: Early evidence of a lifelong love of fishing. Dennis
displays a trophy walleye taken from Georgian Bay, Lake
Huron (1967). Below: Graduation day at
the University of Florida.




As a teenager, Dennis spent many hours working on cars,
where he fine-tuned his appreciation for problem solving and
developed skill in working with his hands. He and his friends
took apart and assembled VW Beetles, and, most infamously,
two Triumph Spitfires. One of the Triumphs had significant
front-end damage and the other was smashed in the back. After
filling the garage floor with car parts for months at a time and
visiting every foreign car shop and junkyard in town, Den-
nis successfully assembled the two wrecks into one working
vehicle that ended up serving him well through college. The
Triumph experience, however, was not without trouble. The
serial number of the car used for the title was on the damaged
car body that was disposed of, so when Dennis sold the car,
the serial number did not match the one on the title. Dennis
had to do some serious explaining to the buyer and the police
that the car wasn’t stolen.

That same Triumph was also the victim of a practical joke
by Steve Le Blanc and other chemical engineering classmates
at the University of Toledo, who lifted and wedged the light
vehicle sideways between two other parked cars, leaving only
inches at the front and rear of the Triumph. When Dennis left
the engineering building that evening, he was trapped between
the two other cars with no way to move his Triumph. Only by
pleading with his thoroughly amused “friends” was the car
finally rescued from its predicament.

Of all Dennis’s hobbies and interests, his favorite as a youth
and as an adult has been fishing. His father’s fascination with
the sport meant that most family vacations involved angling in
some way, from Alaska to the Florida Keys, and many places
in between. When salmon were first planted in the Great Lakes
in 1967, Dennis and his father quickly joined in this exciting,
new sport-fishing adventure. That excitement has persisted to
the present, and Great [Lakes and inland lake fishing remain an
integral part of what Dennis does for enjoyment, relaxation,
and fellowship. He shares his interest with family and friends;
if anyone even mentions fishing, Dennis is the first in plan-
ning where and when. Dennis jokingly boasts about the time
that he caught a salmon barehanded. That sounds impressive
until you hear the real story! The spawning run was so thick
on Michigan’s Platte River that a poor salmon trapped itself
between the Miller boat and the shore. Dennis simply jumped
out of the boat and scooped up the 15-pound fish.

GRADUATE STUDIES—FRAMING THE FUTURE

After working the summer of 1977 at the Exxon Research
and Development Laboratory in Baton Rouge, La., Dennis
headed to graduate school at the University of Florida in
Gainesville for a change of scenery. “I wanted to go to a dif-
ferent part of the country for graduate school and at that time,
the University of Florida was in the process of expanding its
faculty and research efforts,” says Dennis. He chose to work
with Hong Iee, who had just arrived at Florida from Westvaco
Corp. “As Hong’s first student, I spent a lot of time setting up
the lab and assembling equipment, which was something I
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was pretty comfortable with,” says Dennis who helped build a
high-pressure thermobalance for coal hydrogasification stud-
ies and constructed an enclosure around it in case something
exploded. Ultimately, their kinetics work on the role of alkali
carbonate catalysts in gasification fueled Dennis’s broader
interest in catalysis, kinetics, and alternate energy sources
that drives his current research.

Lest the reader think that Dennis suddenly neglected his
hobbies, he also balanced the rigorous demands of graduate
studies and research with outside activities that included salt-
water fishing and playing beach volleyball and softball with
the department’s graduate students and younger faculty. Among
the latter was along-haired assistant professor shortstop named
Tim Anderson, who has remained a lifelong friend.

The graduate experience in Florida included another compo-
nent that strongly influenced Dennis’s future — good teaching
experiences as an assistant to both Professors Lee and Ray
Fahein. “T taught a good part of the transport phenomena
course one year for Dr. Fahein because he was experiencing
some health issues,” says Dennis. “That really perked my
interest in teaching. I enjoyed interacting with students and
seeing them get interested in the course material.”

Afterreceiving a Ph.D. in chemical engineering in 1982 and
with encouragement from Ray Fahein and John O’Connell,
Dennis applied for both academic and industrial positions.
“As graduation neared, job interviews and plant trips had
been scheduled, but the "82 recession led to hiring freezes at
many companies. In the end, Michigan State offered a bal-
ance of teaching and research, along with plans for significant
department growth that sounded promising. Don Anderson,
the chair of the chemical engineering department at that time,
was a real advocate for young faculty members.”

CAREER—RELATIONSHIPS BUILT TO LAST

The early vears at MSU were full of the typical heavy work-
load and stresses of an assistant professor’s job. “I most en-
joyed being in front of students in the classroom, but I knew
I had to develop a research program to stay in the academic
world,” says Dennis. “Those years were definitely a struggle
in terms of research funding, but enough came through for
promotion and tenure.”

The early toils were shared by a fellow assistant professor,
Daina Briedis, who had also started working at Michigan
State in 1982. They became friends through shared hours
of commiseration about the life of a young faculty member,
racquetball matches at the local gym, and teaming up in mixed
doubles beach volleyball, where the couple even advanced as
far as winning 2nd place in a tournament. The strong friend-
ship led to a permanent “arrangement,” and Dennis and Daina
were married in 1985.

While Dennis’s original work focused on carbon gasification
chemistry and pyrolysis, by 1985 the focus of the work done in
Dennis’s research program shifted to catalytic conversions of
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renewable feed-
stocks. “Having
the Michigan Bio-
technology Insti-
tute come to East
Lansing brought
a number of pio-
neers in the field
to MSU,” Den-
nis recalls. “They
started talking
about sugars, or-
ganic acids, and
alcohols as chem-

Clockwise from lower left:

A chemical engineering wedding; Dennis
along with colleagues Ned Jackson (left)
and Carl Lira (2nd from left), and Michigan
Governor Jennifer Granholm, during her
visit to MSU chemical engineering follow-
ing the awarding of $7 million for Michi-
gan 21st Century Jobs Fund; with UICT
professor G.D. Yadav at the Miller home
during one of his visits to MSU.

of the work has focused on aqueous phase hy-
drogenation. “Most biorenewable feedstocks
are water-soluble, and they need to be deoxy-
genated en route to becoming replacements for
petrochemicals, so aqueous phase reactions are
a natural,” says Dennis.

The Miller-Jackson collaboration 1s now

ical feedstocks, so
we started looking
at the types of catalytic conversion chemistry we could do
with those molecules.”

Dennis may have been a few years ahead of the curve. “At
a couple of Catalysis Society meetings in those years, people
would ask why we were wasting our time looking at obscure
compounds like lactic acid,” says Dennis. “It seemed that
most people were studying single crystal surfaces in high
vacuum or surface reactions of simple hydrocarbons, so our
work appeared somewhat unwieldy because we were dealing
with multiple reaction pathways, carbon deposition on the
catalyst, and closing the material balance.”

His research efforts took a positive turn in 1989 when he
partnered with James E. (Ned) Jackson, a physical organic
chemist and, at that time, assistant professor in the MSU
Department of Chemistry. Ned and Dennis enjoyed im-
mediate success in securing research funding from the U.S.
Department of Energy (DOE) and the U.S. Department of
Agriculture (USDA). A prolific partnership was born. “Ned
and I are a great team because we complement each other so
well. He studies mechanisms; I study kinetics and transport
phenomena. He is a thinker; I am a doer,” says Dennis. To-
gether the two have published more than 20 papers, garnered
several million dollars of research funding, have 10 joint patents,
and have studied numerous chemical systems in-depth. Much
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approaching 20 years of research with no end

in sight. Ned is now a professor of chemistry.
“Working with Ned has been a real professional and personal
benefit for me,” says Dennis. “It’s a marriage, in a sense, be-
cause we know each other’s strengths and weaknesses so well
and we can take advantage of that to maximize our productiv-
ity.” Ned agrees. “Our collaboration has been a continuous
learning experience. [t’s been very healthy for me and my stu-
dents to learn about not only large-scale chemistry but also the
economics and even politics of the massive flows of chemical
matter that we transform and traffic through the world,” says
Ned, who believes that chemistry students should learn more
about the significance of the field in (and between) natural and
human environments. “Hopefully the learning exchange has
gone the other way too, with engineering students gaining some
appreciation of the rules governing reactions at the molecular
scale, to bolster their insights into transport, reactor design,
thermochemistry, stoichiometry, kinetics, and economics.”

With the blossoming of the ethanol industry and emerg-
ing interests in renewable feedstocks, the Miller research
group has expanded significantly in the past 10 years to
include efforts in reactive separations and, more recently,
biofuels. “Michigan State is a national leader in biorefinery
development, and it also is, and always has been, an excel-
lent place to collaborate on research,” says Dennis. “I have
been fortunate to have the chance to work with a number of
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Clockwise from
right: On vacation
at the family’s lake
cottage; coaching
girls’ volleyball at
Lansing Christian
School; the Miller
family posing

in front of a 12th-
century Roman
Bridge during a
2007 mission trip
to Spain.

outstanding individuals across this campus and within the
College of Engineering, and those partnerships have nearly
always led to synergies that outweigh any possible advantages
of working alone.” Colleagues Carl Lira, Ramani Narayan,
Kris Berglund, and Robert Ofoli in chemical engineering, and
Harold Schock in mechanical engineering along with Jackson
create combined expertise that makes proposals competitive
in most venues.”

In addition, Dennis has worked with a group of postdoctoral
associates from the Mumbai (India) University Institute of
Chemical Technology (UICT). “They have been great col-
leagues and have generated many ideas and intellectual prop-
erty,” explains Dennis. These former students of M.M. Sharma
and G.D. Yadav have really jump-started the reactive distillation
program in Dennis’s lab. Dennis maintains close contact with
UICT, having visited there twice and having hosted Professor
Yadav at MSU during the 2001-2002 academic year.

Today Miller’s research group, which includes six graduate
students and three postdoctoral associates, is active in multiple
research projects funded by DOE, USDA, private industry,
and national laboratories.

Besides research accomplishments and his advancement
through the faculty ranks, Dennis finds even more satisfaction
in educating students. “My early experiences in teaching at

86

i ity

18 i / jaﬂymcr"
o

|

the University of Florida are what stimulated me to consider
an academic career,” says Dennis. “The university is all about
students, and my responsibility in educating them is equally,
if not more, important as advancing knowledge through re-
search. I ascribe to the motto of Michigan State— Advancing
Knowledge. Transforming Lives. And I believe 1 can help
influence the lives of our undergraduates.”
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Dennis’s love of teaching has garnered him awards in
education. These include the Martin Best Paper Award in the
Chemical Engineering Division of ASEE, the Amoco Foun-
dation Excellence in Teaching Award (MSU), the Michigan
State University Teacher-Scholar Award, and five Withrow
Teaching Excellence Awards (1991, 1994, 1995, 1996, 2000)
given by the college for outstanding instruction in engineer-
ing. The reason for these awards and esteem is clear: Dennis
has been an early adapter of the principles of active learning
and engaging students in the classroom. He has a friendly,
collegial manner, but also sets high expectations. His office
door is always open for student questions and conversations,
and they are not afraid to talk with him.

One student notes, “Dr. Miller’s office hours are worth it
because you actually get something out of them. He really
takes the time to help his students understand. After the office
hours of some other professors, I've left just as confused as
when I came in. Dr. Miller really puts things into ways that
I can understand. He knows how to connect with students,
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which makes us enjoy him as a teacher.” Another student has
this perspective: “I really enjoyed taking ChE 210 (Transport)
with Dr. Miller because he doesn’t alienate his students by
making them feel stupid. He takes the time to explain con-
cepts slowly and thoroughly to make sure that every student
understands completely.”

Every year engineering undergraduate students work in
Miller’s research laboratory. “This gives students a background
in research, so they can make an intelligent choice of whether
they would like to go on for graduate studies,” says Dennis.
One of the students, a junior who worked in the pilot plant
during the summer of 2008, writes, “When I worked with Dr.
Miller, I gained so much practical work knowledge. It was a
hands-on internship where I really got a better understanding
of what chemical engineers do. Also, Dr. Miller took the time
to explain the organic chemistry behind the experiments, so |
actually understood what was going on in the reactors.”

His dedication to improving the student learning environ-
ment is also evident in Dennis’s long years of service on the
college’s and department’s curriculum committees. He helped
steer the college and his department through the transition
from quarters to semester, and has been a strong advocate of
many curricular innovations. He was the first faculty member
in chemical engineering to develop a freshman seminar course
thatincluded hands-on activities, unique problem-solving sce-
narios, guest speakers, and a variety of contemporary issues.
This course contributed to a dramatic increase in enrollments
in chemical engineering at MSU at a time when enrollments
nationwide were plummeting. He and his colleagues both at
MSU and in India at UICT developed a course in “green” en-
gineering that was several years ahead of its time. This course
has become a mainstay of the chemical engineering program
and has broad appeal across the College of Engineering for
both graduate students and undergraduates.

Dennis shares his enthusiasm for chemical engineering and
education through many outreach activities. He has been an
instructor numerous times in the MSU Summer High School
Institute, a program designed to educate high school students
about the principles of engineering. He is active as a volun-
teer in middle school and high school classrooms and can
often be seen heading to a high school chemistry class with
his Dewar flask of liquid nitrogen and a boxful of hands-on
demos tucked into his briefcase.

FAMILY AND FAITH—A STRONG STRUCTURE

Dennis views the balancing of priorities in life as coming in
seasons. “First there is education, then establishing oneself in
the professional community. When you are raising children,
your family must be a priority because most of us only get
one chance to do that,” says Dennis. He and Daina have two
daughters (Mara, 20, and Anna, 15).

Dennis’s and Daina’s involvement in their church communi-
ty has helped establish the foundation of their priorities. Among
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other activities, Daina and their two daughters participate on the
church’s worship team, and Dennis has taught Sunday school
and is a member of the church’s leadership team. He has also
led or participated in two major mission trips with adults and
youth—to Renosa, Mexico, and to Camp I Arcada Banyoles,
Spain—the latter of which included the whole family.

A major stress relief for the family has been their traditional
summer escapes to a small Northern Michigan lake cottage.
That is the place where work is truly left behind, and time is
spent enjoying all kinds of water sports, visits from extended
family, youth retreats, and (of course) fishing.

Another pastime Dennis still enjoys is volleyball, which he’s
coached at the middle school, junior varsity, and varsity levels at
his daughters’ school. “These kinds of activities help me feel con-
nected not only with my own kids, but with other young people
who, ina few short years, will be the ones sitting in our university
classrooms. I love coaching volleyball, and it also helps me to be
aware of how kids this age think. Although,” he quips, “T don’t
think I will ever understand teenage girls completely.”

A dual-career family life has offered its share of challenges
and true tests of communication and time-management skills.
Daina and Dennis both consider themselves fortunate to work
in an environment where administration and colleagues under-
stand the importance of family and where faculty schedules,
as grueling as they can be, allow some measure of flexibility.
This has enabled the couple to share responsibilities of home
and family, particularly when their daughters were young. In
addition, both Dennis’s and Daina’s parents provided continual,
active support and encouragement. “We couldn’t have gotten
through those early years without them,” affirms Dennis.

OPENING DOORS FOR OTHERS—THE KEY

Dedication and resoluteness have gotten Dennis to this point
in his career. He prefers to emphasize relationships over the
job. “The key to academic success for me is to build genuine
long-term relationships with as many people as possible,” says
Dennis. “It doesn’t matter if they are students, colleagues,
program managers, or funding agents — valuing people, treat-
ing them respectfully, being responsible, and working really
hard for them is a sure route to success.”

Ned Jackson, Dennis’s longtime collaborator, amplifies
this point. “The greatest pleasure in working with Dennis is
that the better I know him, the more I admire him,” says Ned.
“He is a man of integrity, humility, and creativity; one who
seeks to make a real difference by bettering the world and
the life of those around him.” Ned believes this is evident in
the calm passion Dennis brings to his research and his teach-
ing, his deep caring for his students, his dedication to honest
and thorough experimentation and reporting, and the zest he
radiates for all these parts of his work. “His ego is not built
on having to be more ‘right’ than others, but in sharing his
unique talents to map out the way as we all stumble, imper-
fectly, toward deeper knowledge.” (1
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