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SwRI researchers develop novel compression
devices for CO2 sequestration
Engineers at Southwest Research Institute
(SwRI) have completed testing of a high-pressure turbo pump and an enhanced compressor design for sequestration of carbon dioxide
emissions from pulverized coal, integrated
gasification combined cycle (IGCC) and oxyfuel power plants.
Because of growing concern over greenhouse gas emissions, the U.S. government
and utilities are developing technologies to
separate CO2 both pre- and post-combustion.
However, because of compression power
requirements, the penalty for CO2 sequestration is significant
— as much as 10 percent of a power plant’s output, increasing the cost of electricity by 20 to 80 percent. Reducing the
power requirement would improve overall plant efficiency and
encourage sequestration of CO2 at existing power plants and
for future plant designs.
Under funding from the U.S. Department of Energy and
industry partners, SwRI researchers investigated novel compression concepts that would boost the pressure of CO2 to
pipeline pressure levels with a minimal amount of energy
required.
“Because the high-pressure ratio compression of CO2
results in significant heat of compression, we had to develop

a method that would compress
CO2 while removing the resulting heat,” said Dr. J. Jeffrey
Moore, a program manager in
SwRI’s Mechanical Engineering
Division and manager of the
DOE effort. “Because less energy
is required to boost the pressure
of a cool gas, interstage cooling
is desirable.”
SwRI’s solution to the problem is a liquid CO2 turbo pump
and an internally cooled compressor diaphragm. To evaluate the performance of these
devices, SwRI engineers designed and developed two experimental test rigs, including a new liquid CO2 pump test facility.
“Preliminary results indicate that we can achieve up to a
25 percent reduction in compression power requirements with
pure compression using an isothermal process with the internally cooled compressor diaphragm,” Moore said. “Our liquid turbo
pump approach can achieve as much as a 30 percent reduction,
but more work is required to develop it. We believe combining
both technologies could lead to a reduction of 35 percent over
currently available technology.”
Contact Moore at (210) 522-5812 or jeff.moore@swri.org or visit
machinery.swri.org.

Buckingham earns 2010 ASA Founders Award
Janet P. Buckingham, a staff analyst in Southwest Research Institute’s Fuels and Lubricants Research Division, has been named a winner of the 2010 American Statistical Association Founders Award.
Buckingham joins two other winners recognized for “distinguished service to the
association.” The 2010 Founders were honored August 3 during the 2010 Joint Statistical
Meetings in Vancouver, B.C.
Buckingham, a member of ASA for more than 25 years, has been involved in service
to the organization at the national, chapter, section, committee and officer levels. She was
elected a Fellow of ASA in 2005.
Buckingham joined the SwRI staff in 1978 after earning a bachelor’s degree in computing and information sciences and mathematics from Trinity University. She also holds a
master’s degree in statistics from The University of Texas at San Antonio.
At SwRI, she provides statistical support in experimental design, reliability, quality control, sampling techniques, regression analysis, statistical modeling, analysis procedures,
data interpretation and data representation for a range of projects for the automotive, aviation, railroad, natural gas and bioengineering industries.
Buckingham is the author of more than 30 publications. In addition to ASA, she is a
senior member of the American Society for Quality.
Contact Buckingham at (210) 522-2407 or janet.buckingham@swri.org.
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The European Space Agency (ESA) Rosetta
spacecraft beamed back to Earth dramatic
close-up images on July 10, 2010, as it flew past
the 100-kilometer-sized asteroid 21 Lutetia on
its way to a comet rendezvous in 2014.
But even before Rosetta’s encounter with
Lutetia, an international team of astronomers,
using three of the world’s largest telescopes,
was busy making its own assessment of the
asteroid’s shape and size, as well as searching
for satellites. The pre-flyby images were compared with those from Rosetta at a meeting
of the Division for Planetary Sciences of the
American Astronomical Society in Pasadena,
Calif., revealing that the ground-based images
are amazingly accurate.
The ground-based images were obtained
with telescopes that use adaptive optics
(AO) to remove the blurring caused by the
Earth’s atmosphere. Using something like a
fun-house mirror in reverse, AO allows clear
pictures to be made of distant astronomical objects that were previously impossible to see from Earth’s surface.
Rosetta’s Lutetia encounter provided a rare chance to combine the strengths of spacecraft and ground-based approaches
to understand the complex shapes and elusive sizes of asteroids.
For decades, astronomers watched Lutetia change brightness as

SwRI to receive $1.2 million to develop
advanced anode materials for lithium-ion
batteries
Southwest Research Institute has
been selected by the Lawrence Berkeley
National Laboratory to receive an award
of $1.2 million to develop advanced
anode materials for lithium-ion batteries. The award is one of several selected
under LBNL’s Batteries for Advanced
Transportation Technologies (BATT) Program. The BATT Program is the premier
fundamental research program supported by the U.S. Department of Energy’s
Office of Vehicle Technologies and managed by LBNL for developing high-performance, rechargeable batteries for electric
vehicles and hybrid-electric vehicles.
Institute Scientist Dr. Kwai Chan,
Staff Scientist Dr. Michael Miller and
Research Engineer Dr. Wuwei Liang from
SwRI’s Materials Engineering Department
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Ground-based images of asteroid Lutetia
complement spacecraft flyby

it rotated. Before adaptive optics, such “light curve” studies were the only way astronomers could infer the shape of
such bodies.
Contact Maria Martinez at (210) 522-3305 or
maria.martinez@swri.org.

are the team for the project, “Synthesis
and Characterization of Silicon Clathrates
for Anode Applications in Lithium-Ion
Batteries.” The project is scheduled to
begin in January 2011 and is expected to
be completed by December 2014.
“The objective of this project is to
investigate how silicon clathrates can
be used to improve the performance of
lithium batteries,” said Chan, who will
serve as project manager for the fouryear effort. “The primary application for
the technology is electric, hybrid electric
and plug-in hybrid electric automobiles.”
SwRI has been addressing advanced battery technologies through its internally
funded research program, Chan said.
Currently, most lithium-ion batteries
have a 10-year life expectancy and a range
of 10 miles between charges. A goal of
the DOE and stakeholders is to quadruple the range and double the energy
density of these batteries within the next
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four years while extending the battery life
to greater than 10 years.
Silicon clathrate is a form of silicon
with a cage structure that researchers
believe can be used to store lithium
at the battery anode. “The clathrate’s
soccer-ball-like structure would trap the
lithium ions in a compact space,” Miller
added, “thereby providing a higher energy density and longer battery life.”
Project tasks include investigating
new ways to make clathrates, fundamental modeling of the anode material to
better understand how it behaves, and
developing and evaluating a prototype
battery cell.
“If successful, this program could be
extended to look at new materials for the
cathode, thereby further increasing battery performance,” Chan said.
Contact Chan at (210) 522-2053 or
kwai.chan@swri.org.
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SwRI to launch Pre-ignition Prevention Program Consortium
Southwest Research Institute (SwRI) will launch a new consortium
focusing on fuels and lubricants to discover ways to suppress low-speed
pre-ignition (LSPI), a condition that causes heavy engine knock and can
seriously damage engine parts or cause complete engine failure.
“The consortium will help us gain an understanding of fundamental
issues of low-speed pre-ignition. We are going to investigate interactions
of fuels and lubricants to understand what role physical and chemical
properties play in low-speed pre-ignition,” said Chris Chadwell, senior
research engineer in the Advanced Combustion and Emissions Section
in SwRI’s Engine, Emissions and Vehicle Research Division. The consortium will develop control solutions and guidelines to prevent or reduce
incidences of LSPI.
In LSPI, the fuel in the combustion chamber is ignited before the
spark event, causing significantly advanced combustion phasing. Lowspeed preignition events are random, infrequent occurrences that happen at low speed and high torque. Under these conditions, a pre-ignition
event leads to very heavy knock, which can cause catastrophic damage
in only a few engine cycles. The consortium will study the interaction of
fuels and lubricants and how they interact and contribute to LSPI.
The consortium will look at the root causes and work to develop
new lubricants and lubricant testing methods. The presence of low-speed
pre-ignition is considered a major impediment to automobile manufacturers’ efforts to aggressively downsize engines to reduce carbon dioxide
emissions.
As an independent R&D laboratory, SwRI has extensive experience
in managing consortia. The HEDGE-II consortium is developing highefficiency spark ignition engine technologies, and the Clean Diesel V
consortium, now in its 19th consecutive year of research, is developing
efficiency and emissions solutions for future diesel engines.
For more information about the consortium, see pppconsortium.swri.org
or contact Chadwell at (210) 522-5494 or e-mail
christopher.chadwell@swri.org.
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E. Robert Fanick,
manager of Emissions
Chemistry in the Engine,
Emissions, and Vehicle
Research Division at
Southwest Research Institute, has been named a
Fellow of the American
Chemical Society.
Fanick is one of 192
scientists named to the
2010 class of ACS Fellows.
The purpose of the Fellows
program is “to recognize members of ACS for outstanding achievements in and contributions to science, the
profession, and the society.” The 2010 Fellows were honored at an August 23 ceremony held in Boston during
the ACS National Meeting.
Fanick has been a member of the ACS since 1977.
He has been a mentor and the coordinator for Project
SEED (Summer Educational experience for the Economically Disadvantaged) since 1994, and a speaker for the
PREP (Pre-freshman Engineering Program) program and
at numerous schools in the San Antonio area. Fanick
serves as the Education Committee chair for the San
Antonio Section of ACS. As chair, he organizes a local
high school chemistry exam and the national Chemistry
Olympiad competition. He also has been involved in a
number of activities related to education in San Antonio
including Director of Judges for the Alamo Junior Academy of Science Competition and the Alamo Regional
Science and Engineering Fair, and ex-officio for the
Alamo Regional Academy of Science and Engineering.
Fanick joined the SwRI staff in 1977 after earning a
bachelor’s degree in chemistry from Texas A&M
University.
He specializes in characterizing and analyzing
automotive and heavy-duty exhaust emissions. He
has developed procedures for analyzing various toxic
and carcinogenic compounds such as hydrogen cynamide, cyanogen, hydrogen sulfide, metallic additives,
polynuclear aromatics and dioxins, and nontoxic compounds such as nitrous oxide.
His most recent work has involved fuel and fuel
additive registration, environmental technology verification, evaluating Fischer-Tropsch fuels and preparing
synthetic diesel exhaust and a number of other fuel
and fuel additive projects related to biodiesel, e-diesel,
vegetable oil and advanced technology diesel fuels.
Fanick is the author of 44 publications. In addition
to ACS, he is a member of the Society of Automotive
Engineers.
Contact Fanick at (210) 522-2653 or
robert.fanick@swri.org.
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