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ohn Falconer grew up in Baltimore, Maryland, in one of
Jthe row houses with marble steps for which Baltimore is

well known; it was less than a mile from Johns Hopkins
University. John’s father, who had dropped out of the 10th grade
to support his mother and four siblings, drove a truck deliver-
ing bread to stores. This job required that his father work six
days a week, rising at 3 a.m. and leaving for work at 3:30. He
usually arrived home by 6 or 6:30 p.m. John occasionally went
to work with his father on Saturdays, and this early exposure
to hard work was a big influence on his life.
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John presenting the December 2008 campus graduation speech at the University of Colorado.

John first showed an interest in engineering when he decided
to attend a city-wide high school, Baltimore Polytechnic In-
stitute, that emphasized engineering. All students at Poly took
engineering courses, including surveying, thermodynamics,
statics, electricity and magnetism, and forge, foundry, and
machine shops, in addition to chemistry, physics, and math
courses. John’s first exposure to teaching was when he was
asked by a teacher to tutor a fellow student who had failed a
course and needed to prepare for a make-up exam. He devel-
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oped an interest in chemistry in high school and received an
award at graduation for the highest chemistry grade; unlike
most schools, Poly gave numerical grades (1 — 100) at the end
of each semester. Although Poly was a public high school, it
was all-male and all students were required to wear ties, and
thus John developed his lingering distaste for wearing ties.

UNDERGRADUATE SCHOOL

John attended Johns Hopkins University, starting in 1963
while living at home with his parents, grandmother, and
five siblings. By this time his family lived a few miles from
Hopkins. To pay tuition, he started working as a carhop in
a drive-in restaurant in the spring of his freshmen year, and
for the next two years he worked 25 hours a week during the
school year and full-time during the summer. Later, he had
jobs doing calculations for a professor in mechanical engi-
neering and insulating pipes for the gas and electric company.
At that time, chemical engineering was a small department at
Hopkins. Only eight chemical engineers graduated in 1967,
and only three graduated in 1968, at which time Hopkins
eliminated the department. It was not until about 10 years
later that a new chemical engineering department was started
in a new engineering college at Hopkins.

When John attended Hopkins, all freshmen were required to
take two semesters of gym. Because lacrosse is the major sport
at Hopkins (Hopkins has won nine NCAA national champion-
ships in lacrosse), all students were required to learn to play
lacrosse, and this was John’s first exposure to the game he
later spent many years playing. His first research experience
was also at Hopkins, in the summer after his junior year, in
Professor Jerome Gavis’s laboratory. His project involved
measuring radial temperature profiles in non-Newtonian
fluids in circular Couette flow. During his senior year, he was
a teaching assistant for a laboratory course, which further
reinforced his interest in teaching.

After graduating from Hopkins, John worked for a summer
at Exxon Research and Development in Baytown, Texas. He
ran a bench-scale reactor to characterize catalysts used in a
large pilot plant to liquefy coal to gasoline. He also made
measurements on a three-phase fluidized bed. After this, he
concluded he was much more interested in catalysis than
fluid mechanics.

GRADUATE SCHOOL AND THE ARMY

John began graduate school at Stanford University in
1967, during the early stages of the Vietnam War. He started
surface science research in Bob Madix’s group and worked
with Jim Schwarz, who later became a professor in chemical
engineering at Syracuse. The research used modulated mo-
lecular beams to carry out reaction studies on single crystal
surfaces. Students entering graduate school in 1967 could
only receive a one-year deferment before becoming eligible
for the military draft, whereas those entering in 1966 or
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earlier received deferments until they graduated. Thus, after
two years at Stanford, John was drafted into the army and
sent to Fort Bragg, North Carolina, for basic training. He
was next stationed at Fort Rucker, Alabama, which was the
base where all Army helicopter pilots were trained. John was
originally assigned to be a truck mechanic, but fortunately he
convinced a clerk, after some effort, that he really did have
a Master’s in chemical engineering. So the clerk changed
his job to petroleum laboratory technician, and John spent
most of his time in the army (when not pulling guard duty
or KP) running ASTM tests on fuels used in helicopters and
fixed-wing planes. Unlike most soldiers in his unit, who were
either sent to Vietnam after a few months in Alabama or had
already been, John spent 19 months at Fort Rucker. With help
from his former mentor Madix, he obtained a two-month
early release from the army and was finally able to return to
graduate school at Stanford.

Back at Stanford in 1971, John resumed surface science
research with Madix and was teamed up with Jon McCarty,
another third-year graduate student. They worked closely to-
gether carrying out reactions in ultrahigh vacuum using Auger
spectroscopy (a new technique at the time) and low-energy
electron diffraction to characterize single crystal surfaces. Ini-
tially John and Jon studied reactions on single crystals using
modulated molecular beams, but Bob Madix returned from a
meeting and suggested they run flash desorption experiments
for a few weeks. A few weeks turned into two and a half years,
and both Jon and John’s theses used temperature-programmed
desorption (TPD) and temperature-programmed reaction
(TPR, or temperature-programmed surface reaction, TPSR)
to study catalytic reactions on a single crystal nickel surface.
Bob started the study of catalytic reactions on single crystals
using TPR/TPSR with John and Jon’s research. Bob is one
of the most highly cited chemical engineers with more than
17,000 citations, and these techniques are now a standard in
surface science studies of catalysis. In their research, Jon and
John observed for the first time a two-dimensional autocata-
lytic reaction, referred to as a surface explosion. John feels
very lucky to have had Bob Madix as an advisor and mentor.

As Jon and John neared graduation, Bob organized weekly
presentations (given by Jon and John) on surface science
and catalysis on single crystal surfaces for the new graduate
students in Bob’s group. This teaching experience further
reinforced John’s interest in teaching. Stanford trained
many graduate students who became chemical engineer-
ing faculty during the time John was a student, including
Cal Bartholomew, Bill Dean, Nick Delgass, Jim Dumesic,
Gary Leal, Dave Ollis, Mike Paulatis, Rex Rexlatis, Chan-
ning Robertson, Bill Russell, Jim Schwarz, Al Vannice, and
Israel Wachs.

John received his Ph.D. from Stanford in 1974, and after
hitchhiking around Eastern Europe for six weeks with a
Hopkins classmate, he started a post-doc position at SRI
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International in Menlo Park, California,
under the direction of Henry Wise. He
studied hydrazine decomposition on
supported iridium catalysts, which were
used in small rockets in satellites to orient
them in space; they are still used today
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Manufacturers Association Catalysis
Award. In 2000 he was appointed as
a President’s Teaching Scholar at the
University of Colorado; this is the high-
est teaching award in the university system and is a lifetime
appointment. John has also received the College of Engineer-
ing Research Award and the College’s Max S. Peters Service
Award. Only one other faculty member has received all three
college awards (teaching, research, and service) in the last
25 years. He also received the college outstanding advisor
award, the Boulder Faculty Assembly Service Award, the
Boulder Faculty Assembly Excellence in Research award,
and the American Chemical Society Colorado section award
in chemistry.

In 2008, he was honored with the Hazel Barnes Prize from
the Boulder campus. This is the highest award given for teach-
ing and research on campus and included $20,000 and the
opportunity to present the December 2008 graduation speech.
John wryly observed that presenting to thousands of people
is quite different from teaching thermodynamics to a class of
100 undergraduates. In his graduation speech, he emphasized
that it is critical for graduates to find something they really
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enjoyed doing, something they would continue doing even
if they won the lottery. He also emphasized the need to work
hard, but not necessarily 80 hours per week like his father.
John is quick to point out that he has received these awards
because he has been in a department with department chairs
who were very supportive and faculty colleagues who have
taken the time to nominate him. These chairs include Max
Peters, Klaus Timmerhaus, Rob Davis, Chris Bowman, and
the current chair, Dan Schwartz.

John served as department chair from 2007 to 2011; this
was a period of dramatic growth in both undergraduate and
graduate enrollments and new research funding increased to
$16 million in one year. A large part of his time as chair was
devoted to planning for a new building and meeting with the
architects who were designing the building. In spring 2012
the department moved into the Jennie Smoly Caruthers Bio-
technology Building, which it shares with the Biochemistry
division and with the Biofrontiers Research Institute.
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TEACHING

Even though he only missed one class in his four years as
an undergraduate, John felt that most of the time he spent in
class was not effective for learning. He remembers an elective
course that he took as a senior that met at 8 a.m. and only had
three students enrolled. Even though all three students did not
always show up, the professor lectured the entire time while
continuously writing on the board and smoking a cigarette!
His experiences in these courses motivated John to try various
approaches to teaching. Much of what he has done has been
heavily influenced by Rich Felder of North Carolina State and
the articles he published in Chemical Engineering Education.
If you can talk to John about teaching for any length of time,
he will undoubtedly cite at least one of Rich’s publications.

In addition to incorporating Rich Felder’s teaching ideas
into his classes, John also began studying what the Physics
Department at Colorado was doing to improve teaching.
They were using personal response systems (clickers) with
ConcepTests and peer instruction to make their classes more
active and to focus class time on the important concepts.
Studies have shown that students learn how to solve problems
that require a numerical answer without understanding the
concepts involved. Thus, in 2002, John started using click-
ers in his classes, and it totally changed his teaching. He also
convinced Janet DeGrazia, a lecturer in chemical engineering,
to try clickers in her classes. Because the only type of clicker
available at the time used IR line-of-site detection, several
receivers had to be permanently mounted on the wall near
the ceiling of a classroom. Since no one else in engineering
was using clickers, this meant that John and Janet personally
installed receivers in a few classrooms in the engineering
building on Saturday mornings. Now, they and other faculty
in their department use RF clickers, which use a small receiver
that can be carried to class.

Good multiple-choice conceptual questions are required to
use clickers effectively, and thus John and Janet started devel-
oping these questions, which are referred to as ConcepTests,
and began building a library of chemical engineering Con-
cepTests. Along with Will Medlin, an assistant professor in the
department at that time, they obtained NSF funding to develop
ConcepTests, and currently more than 1,400 chemical engi-
neering ConcepTests are available on <www.LearnChemE.
com> and on the AIChE Concept Warehouse website (<http://
jimi.cbee.oregonstate.edu/concept_warehouse/>).

John switched all his classes from lecturing to ConcepTests,
peer instruction, group problems in class, and responding to
questions that arose from the ConcepTests, which elicited
more and much better questions than lectures had. Some
students, however, complained that they were not seeing
example problems in class. To address this concern, John
recorded some screencasts, which are short videos produced
by capturing the screen of a tablet PC while simultaneously

Vol. 47, No. 2, Spring 2013

recording an audio explanation. They are similar to what
might be presented on the board in class. The initial response
of students to screencasts was overwhelmingly positive, with
students saying that they loved screencasts and they wanted to
see more. Student surveys showed that more than 90% of stu-
dents thought the screencasts were useful or very useful. Thus,
the NSF proposal that was funded to develop ConcepTests also
involved developing screencasts, and Dr. Garret Nicodemus
was recruited to coordinate the effort and prepare screencasts.
Currently, more than 775 screencasts for nine courses are
available online (<www.LearnChemE.com>, <www.You-
Tube/LearnChemE>, and on iTunesU), and more are being
added. The screencasts are organized by topic and textbook
table of contents on LearnChemE.com. In 2012, which is the
first full year in which these screencasts were available on
YouTube and iTunes U, they were played/downloaded more
than 1.25 million times. Because only 500 screencasts were
online at the beginning of 2012, this means that on average
each screencast was watched more than 2,000 times in 2012.
The use of screencasts accelerated during the year, so that
more than 500,000 plays/downloads occurred in the last three
months of the year.

John uses a tablet PC and Microsoft OneNote in class;
this allows him to write on the screen during class and then
post the PDF version of class notes after class. He is a strong
advocate of using OneNote in class and outside of class for
almost everything. He is also a strong advocate of time man-
agement and gives talks to graduate students on how to use
their time efficiently.

John maintains an open-door policy for students. Like most
faculty, he sets office hours and tells students he essentially
guarantees he will be in his office during office hours. In ad-
dition, he invites them to stop in with questions any other time
he is in his office. He also gives students his home phone and
invites them to call him at home with questions and concerns.

John has also combined teaching and research by co-
directing an NSF-funded REU site program for 18 years. He
started this program with Bill Krantz and continued it with
Rob Davis and then Dan Schwartz. This program brought 10
to 15 students to Boulder each summer to carry out research
in department laboratories and to attend weekly seminars on
various topics.

In addition to the influence that Rich Felder has had on John
through his many articles on teaching and learning, Rich also
handed over to John part of a short course that Rich and Dr.
Gary Huvard had developed on polymer reactor engineering.
Gary and John taught the course nine times, including four
times in Amsterdam. Part of John’s motivation for teaching
this course was to improve his undergraduate and graduate
reaction engineering courses at Colorado, and this course gave
him significant insight into the issues and problems encoun-
tered by engineers running polymer reactors on a large scale.
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RESEARCH

John and his students and post-docs
have conducted highly cited research in
heterogeneous catalysis and inorganic
membranes. The 220 publications of
his that have been indexed by the web
of science (not counting abstracts and
proceedings) have been cited more than
8,700 times (h-index = 50), which cor-
responds to an average citation rate of
38 citations per publication.

His catalysis research has emphasized
using transient methods to study surface
processes and reaction mechanisms.
He recognized the importance of using
temperature-programmed desorption
(TPD) and temperature-programmed
reaction (TPR) with mass spectrometric
detection to separate reaction steps and
obtain new understanding of surface
processes, and was one of the first to
apply these techniques to supported
metal catalysts. In 1983 he and Jim Schwarz published an
extensive review of these techniques, which are now widely
used in heterogeneous catalysis research. John’s group used a
number of variations of TPD/TPR to study catalytic reactions,
including: interrupted reaction to partially react adsorbed
species and then carry out subsequent surface processes,
labeling surface species on different adsorption sites with
different isotopes, temperature-programmed hydrogenation
(TPH) to remove surface intermediates that would otherwise
decompose before they desorbed, and higher-pressures TPH
to study hydrogenation reactions

His group used TPR to study oxidation of organics on
supported metal catalysts. They also used TPD/TPR in com-
bination with isotope labeling to study spillover processes
and showed the first example where two species adsorbed on
different surface sites could be labeled with different isotopes.
The species adsorbed on the metal particles reacted at a dif-
ferent rate from those adsorbed on the support, and thus they
could be distinguished by TPR. Professor Curt Conner (at the
University of Massachusetts and a fellow undergraduate at
Johns Hopkins) and John co-authored a review on spillover
in heterogeneous catalysis that has been cited more than 400
times, and the number of citations per year has increased each
of the last nine years.

His group also applied TPD/TPR and isothermal transient
reaction methods, along with isotope labeling, to study pho-
tocatalytic oxidation on TiO, catalysts. They were the first to
apply transient methods to photocatalyts in order to obtain
information on surface mechanisms, reaction intermediates,
and the role of oxygen in the support, and three of their papers
in this area have been cited more than 100 times each. They
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Rich Noble, Dr. Shiguang Li (post-doctoral fellow), and John in the membrane
laboratory.

observed for the first time UV-enhanced oxygen exchange
between O, and H,0 on TiO, catalysts.

His current research in heterogeneous catalysis is carried
out jointly with Will Medlin and Al Weimer, all in Chemical
and Biological Engineering at Boulder. This research uses
atomic and molecular layer deposition to create catalysts
with desired properties. These techniques give atomic-level
control over which species and how much of those species
are deposited on high surface area supports.

In the early 1990s, John changed the direction of much of
his research by teaming up with Rich Noble, a fellow professor
in the department and a longtime friend. John first met Rich
at the ASEE Chemical Engineering Summer School in 1977
at Snowmass, Colorado. They used to run together and have
done many one- to two-week bicycle trips together. After
knowing each other for 15 years, they decided to initiate a
research program in zeolite membranes by combining John’s
expertise in adsorption and catalysis with Rich’s expertise in
membrane separations to study catalytic membrane reactors.
Initially they published a few papers on membrane reactors,
but the preparation and understanding of zeolite membranes
turned out to be a challenging research area, and thus they
concentrated their joint research on zeolite membranes for
separations. This has been an incredibly fruitful collaboration,
and they have co-authored more than 100 papers on zeolite
membranes, as well as a few papers on carbon nanotube
membranes and molecular layer deposition membranes

Most of their current work in zeolite membranes concen-
trates on SAPO-34 membranes for natural gas purification,
and this work is carried out jointly with Hans Funke, an
adjunct professor in the department. With generous support
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John on the Palo Alto Lacrosse Club way back when
wooden sticks were still used.

from Shell Global Solutions, their group has prepared mem-
branes that separate CO, from CH, at 70 bar pressure with
high selectivity and high flux. This high-pressure separation
is particularly challenging because small defects can have a
disproportionate effect on selectivity at high pressures. When
SAPO-34 membranes were first prepared in their laboratory,
both CO,/CH, selectivities and fluxes were low, even at low
pressures. The fluxes of their current SAPO-34 membranes
are two orders of magnitude higher than obtained for their
early membranes, and the selectivities are also much higher.
These current membranes have low concentrations of defects,
as evidenced by spatial distribution of fluxes they measured
and by the separation selectivities of binary gas mixtures
in which one of the molecules is larger than the SAPO-34
pores (0.38 nm). For example, the CO,/i-butane separation
selectivities are greater than 20,000, and the CO,/CF, separa-
tion selectivities are greater than 10,000. These are some of
the highest selectivities reported for gas-phase-separations
in zeolite membranes. Because i-butane and CF, are both
larger than the SAPO-34 pores, these separations are due to
molecular sieving.

The fluxes and selectivities of their SAPO-34 membranes
are high enough that they have potential for large-scale appli-
cation, and this potential is being actively evaluated by Shell.
As part of this effort, more than 25 patents applications on
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SAPO-34 membranes are currently pending, corresponding
to nine distinct inventions (some patent applications were
submitted to multiple countries). To date, John and Rich
have 12 joint patents, most of them on SAPO-34 membranes.

John has supervised or co-supervised 30 Ph.D. students,
34 post-doctoral fellows, 35 M.S. theses, and hundreds of
undergraduates in research at Colorado. For the last 32 years
he has also had one or two high school students working in
his lab each summer with funding from the Academy of Ap-
plied Sciences, and some of these high school students have
co-authored publications.

LIFE OUTSIDE OF CHEMICAL ENGINEERING

John has tried to balance teaching, research, and service to
his department while continuing to be physically active. In his
first year at Stanford, he joined the Palo Alto lacrosse club,
even though he had never played a lacrosse game previously,
and all the other team members had played on NCAA teams in
college. He played on the Palo Alto team for six years, while a
graduate student and a post-doc, and played on midfields with
graduate students who were All-Americans in college. The
high point of his lacrosse playing days was when he scored
two goals in one game and just missed a hat trick when another
shot bounced off the goal pipe. He broke his ribs one year and
he broke his leg another year, and as a result was on crutches
when he interviewed at Colorado. He played lacrosse another
five years in Colorado, including a few years on the Univer-
sity of Colorado club team, which was composed mostly of
undergraduates. When he first started playing lacrosse, he
realized he would have to become a runner, and he was an
avid runner for the next 25 years until multiple knee surgeries
forced him to give up running and skiing.

Colorado turned out to be the ideal place for John to live
since he loved hiking, backpacking, alpine and Nordic skiing,
running, canoeing, rafting, and biking. When he first came to
Colorado, he was recruited by Max Peters, dean of the college
at that time, to compete on the department’s AIChE 4-mile
relay team. This was a yearly competition with faculty from
other universities in which each team member recorded his
best mile time during the fall before the annual AIChE meet-
ing. Both Max Peters and Klaus Timmerhaus, associate dean,
were runners who encouraged this competition. Although
John was one of the four fastest faculty in the department
each year, he was never able to break five minutes; his best
time for the mile was 5:01. John also participated in many of
the local road races including the Bolder Boulder, which is
held every Memorial Day in Boulder and currently attracts
about 50,000 runners.

The emphasis on health and exercise in Boulder certainly
influenced John, who has been a vegetarian for the last 34
years. He also continued commuting to campus by bicycle
almost every day, something that he started while at Stanford,
even though the winters in Colorado are a bit more challeng-
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Above: John and
Kay biking in
Corsia, France,
in 2009.

Right: To their
surprise, they
made the cover of
a bicycle tour com-
pany catalog.

VIR

ing for biking than
the California win-
ters. When his knees
prevented him from
running, his main ex-
ercise became road
and mountain biking
in the mountains im-
mediately west of
Boulder. He rides 5,000-6,000 miles a year on his road bike
and climbs about 500,000 feet a year on his bike. He also
takes his golden retriever Jesse for a “walk” every morning
around 5 a.m. using a bike with a spring-loaded attachment
that allows her to run alongside. He puts more miles on his
six bikes than on his car. Like the experimentalist he is, John
has kept careful records of his bicycle mileage since 1994
when Rich Noble suggested they do the Ride the Rockies (a
400-mile-plus, week-long ride in the Colorado Rockies). In
the last 19 years, he has ridden more than 108,000 miles, and
climbed more than 8.5 million feet. He owns a titanium road
bike whose frame breaks apart for travel and a Bike Friday,
which folds and has small wheels so it can be quickly packed
in a suitcase for the airplane.

CLASSIC

While at Stanford, and for many years after he arrived in
Colorado, he did week-long backpack trips and multi-day
canoe and white water raft trips. In his first canoe trip, he
and a fellow graduate, Robert Bradshaw, canoed the Eel
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River in Northern California. Since neither had
done river canoeing previously, the trip was a learn-
ing experience in which the canoe filled with water
in the first hundred yards of the trip. John and Bob
subsequently did canoe trips in Montana and Min-
nesota, and a two-week trip on the Nahanni River in
the Northwest Territories in Canada. John and Bob
also did week-long backpack trips in California and
Wyoming. One of his most interesting outdoor trips
was to spend a week watching grizzly bears up close
in Clark National Park in Alaska.

John met his wife, Kay Rice, on a week-long bike ride
in Colorado. They came from different backgrounds
with John growing up in Baltimore whereas Kay grew
up on a farm in western Nebraska and attended a one-
room schoolhouse. They found common ground, how-
ever, in their love of dogs, bicycling, and the outdoors.
Coincidently, Kay also went to Stanford, where she obtained
her law degree. They married in 2005 on top of a Colorado
mountain in the middle of an incredible thunderstorm. Kay is a
trial attorney who specializes in representing doctors in medical
malpractice cases. She has successfully defended doctors in jury
trials for more than 25 years. Kay and John have enjoyed many
multi-day back-country skiing trips and mountain bike trips, but
now their vacations are one- or two-week long road bike trips
in beautiful settings such as the mountains of France and Italy.

Their favorite biking vacations have been in locations with
mountains and lots of climbing: the Alps and the Pyrenees in
France, Corsica, the Dolomites in northern Italy, the island
of Crete in Greece, the island of Mallorca in Spain, Norway,
California, Utah, and Colorado. They were quite surprised
recently to find a photo of the two of them on the front cover
of the 2013 catalog from Classic Adventures, a tour com-
pany that organized their bike ride on Crete. Because Kay is
competitive (perhaps a trait of trial lawyers) and also a very
strong bike rider, she has encouraged John to try some bike
races as well as the Triple Bypass ride each July. The Triple
Bypass is a 120-mile bike ride that climbs more than 10,000
feet over three mountain passes. The most challenging ride
they have done together, however, is the 28-mile Mount
Evans Hill Climb race, which starts at 7,500-feet elevation
and finishes at 14,000 feet on the top of Mount Evans.

A WINNING COMBINATION

As he mentioned in his graduation speech, John considers
himself incredibly lucky to have a job that he would continue
to do even if he won the lottery. He feels particularly lucky
to be at the University of Colorado, which is perhaps the
most beautiful location of any university in the country, and
where he has wonderful colleagues. He also feels privileged
to have worked together on research with a fantastic group
of high school students, undergraduates, graduate students,
and postdoctoral fellows. (3
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