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According to Epling, there’s one important fact about
emissions reduction that’s been neglected. Catalytic
converters, which remove pollutants from exhaust
gas or transform them into something less harmful,
are uniform along their entire length. During
operation, though, the properties of the exhaust

gas and the converter itself change from one 1
spot to the next. The temperature of the con-
verter shifts, for example, while the exact mix

of exhaust gas pollutants changes.

Epling will use this funding to develop catalysts
that improve emissions reduction by factoring
in these internal conditions.

“I want to tailor the design of this catalyst to take
advantage of these gradients that always exist inside
the catalytic converter. Why is the catalyst at the front 2
of the reactor the same as at the back? Except for man-
ufacturing purposes, there’s no reason,” Epling said.

This is especially important for high-efficiency diesel engines.
Existing diesel catalytic converters are built to work between 200 and 300
degrees Celsius. The highly efficient diesel engines being developed now can put out exhaust at
150 degrees Celsius or lower. Emission controls for these new engines, then, must be re-worked
in order treat this lower-temperature gas and meet environmental regulations.

In addition to Epling, the project’s researchers are ChBE faculty members Vemuri Balakotaiah, 3
Lars Grabow, Mike Harold and Dan Luss. Jim Parks, a researcher with Oak Ridge National

Laboratories, is also on the team.









Making molecules is no easy task. An increasingly
attractive approach: have bacteria make them for us.

Such efforts are part of the growing discipline of synthetic biology,
where biological processes are altered to achieve specific
goals. In this field, researchers can genetically modify bacteria
so they’ll produce a desired molecule - one that can be used
to help make medicines or chemical products, for example.

This process is far from being perfected, though. A popular
approach is to create millions or billions of different mutant
bacteria in hopes of finding rare variants that produce more
of the desired molecule than their “parents.” This, in turn,
presents a classic needle-in-a-haystack challenge. How do
you identify the handful of bacteria you want among the huge
number you don’t?

Associate professor Patrick Cirino has recently published an
article in the Journal of the American Chemical Society on the
creation of a new biosensor that solves this problem, at least
in one case, and shows an approach that can be applied to
screening a variety of targeted molecules.

The University of Houston Cullen College of
Engineering has grown tremendously in recent
years, with research expenditures and enroliment
at or near all-time highs. To keep this momentum,
UH and the college have announced plans to
construct a new Multidisciplinary Research and
Engineering Building (MREB).

The four-story, 120,000-gross-square-foot facility
will serve as a catalyst for the Cullen College to
rise among the top 50 engineering programs in
the country. Furthermore, the MREB will allow
the college to add 250 graduate students and
attract leading faculty, including members of the
prestigious National Academy of Engineering. The
new facility will also increase the college’s annual
research expenditures to $36 million, which will in

turn promote approximately $612 million worth of
economic activity in the city of Houston alone.

The facility will support both academic and research
programs, including lecture spaces, research labs,
computational training facilities, a visualization lab,
a high-performance computational server room, and
a nuclear magnetic resonance spectrometer lab.
Groundbreaking is scheduled for 2014, with
occupancy beginning in 2016.

According to Joseph W. Tedesco, Elizabeth D.
Rockwell Dean of the Cullen College of Engineering,
the current focus for this project is fundraising.
Though UH has committed to funding a large
portion of the $51 million facility, the Cullen College
community must do its share, he explained.

“The commitment from the University of Houston
is strong, but we need the support of our alumni
and friends to make this building a reality. We are
tasked with raising $10 million for this much-needed
facility. So far, we have secured $4,076,710 from
our alumni and friends,” Tedesco said. “l ask our
alumni, friends and supporters to explore our plans
for this building. See what we plan to do and what
we can do, and then help the Cullen College of
Engineering become an even greater resource for
our university, our students and our community.”
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