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Collaboration with our 
partners enables us 
to create the right 
research teams to do 
the right research 
that effectively meets 
emerging national 
needs for science and 
technology.

— Cynthia Powell, Director,  
Office of Research and Development,  
National Energy Technology Laboratory

“

”
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Reliable and affordable energy is essential to our nation’s economy and security. For 
more than 100 years, the National Energy Technology Laboratory (NETL) has developed 
technologies to provide clean, reliable, and affordable energy to the American people. 
NETL is leading fossil fuel research, development, and demonstration programs to resolve 
the environmental, supply, and reliability constraints of using fossil fuels. In support of this 
mission, the NETL Office of Research and Development (ORD) provides the Department 
of Energy (DOE) Office of Fossil Energy (FE) Research and Development (R&D) Program 
with the capabilities and competencies to perform fundamental and applied fossil 
energy R&D. 

Pictured below clockwise. Margaret Ziomek-Moroz accepts 
NACE International’s 2013 Technical Achievement Award 
for her work in corrosion science and engineering; C. Rigel 
Woodside and Paul King win an R&D 100 Award for their 
arc-position sensing technology; Jinesh Jain receives the 
URS Pyramid Award of Excellence for his collaboration on 
laser-induced breakdown spectroscopy (LIBS) research; 
and presenters at the Emerging Energy and Environmental 
Technology Showcase: Hunaid Nulwala from Carnegie 
Mellon University (CMU) and Paul Ohodnicki, Todd Garner, 
Christopher Matranga, Cynthia Powell, Dustin McIntyre, 
David Luebke, and Paul Jablonski from NETL. 

Background photo. NETL’s high-performance computer

OUR TEAMS HAVE  
PUSHED THE ENVELOPE  

TO ACHIEVE  
ENERGY TECHNOLOGY 

INNOVATIONS

The Year

in Review
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ORD Wins Two R&D 
Awards in FY 2013

BLACKGOLD® NANOCOATING
During aircraft operation, gas turbine 
engines are continuously exposed 
to erosive media that damage 
engine components. NETL’s award-
winning BlackGold® Nanocoating, 
when applied to compressor airfoil 
surfaces of gas turbine engines, 
can significantly reduce material 
loss, resulting in improved engine 
performance and fuel efficiency. 
Now Federal Aviation Administration–
approved, this nanocoating will 
potentially save the U.S. commercial 
aviation industry up to 100 million 
gallons of fuel each year and realize 
cost savings greater than $300 million 
per year at today’s jet fuel prices, 
benefitting both our environment 
and energy security.

ARC-POSITION SENSING
Vacuum arc re-melting is the primary 
method for melting and refining 
specialty metals. Defects in the 
metals produced using this process 
can cause catastrophic failure in their 
end use. NETL’s arc-position sensing 
technology allows operators engaged 
in vacuum arc re-melting of specialty 
metals such as nickel, titanium, and 
zirconium to digitally monitor arc 
location, which can reduce defects 
on ingots and increase quality control. 
This technology may soon be used 
to help produce materials with 
stronger chemical and mechanical 
homogeneity, increasing the yield in 
the specialty metals and alloys used 
in advanced energy and aerospace 
applications.

NETL-ORD performs its research by leveraging its facilities, expertise, and resources 
with those of its university and industry partners to create the right teams to work 
on the challenges facing the energy sector. As in past years, these carefully selected 
teams have pushed the envelope to achieve energy technology innovations, resulting 
in award-winning research that has yielded two R&D 100 and two Federal Laboratory 
Consortium Awards in fiscal year 2013 (FY 2013) (see sidebar). Accomplishments 
within the intellectual property domain include 35 inventions disclosed, 25 patent 
applications, and 13 patents issued. There was a significant increase in the number 
of inventions disclosed and patents submitted in FY 2013, an indication of increasing 
innovation and emphasis on moving these technologies to market. Research 
productivity has remained strong, with 232 publications in FY 2013. 

In FY 2013, NETL-ORD continued to provide a venue for universities, other federal 
agencies, and research organizations to participate in collaborative research as well 
as conduct hands-on fossil energy technology training for both researchers and 
students. One hundred and sixty-six students, including undergraduates, were 
involved in NETL-ORD research during FY 2013. Over the past three years, 95 students 
obtained advanced degrees while working on NETL-ORD–funded research efforts, 
providing a pipeline of skilled talent needed by the marketplace to create innovative, 
sustainable energy technologies for our future. 

NETL-ORD continued to team with industry, national laboratories, and academia to 
ensure that technologies under development effectively meet emerging scientific and 
technological needs of the market and to increase recognition of NETL and its partners 
as a regional hub for U.S. energy-related research. In FY 2013, NETL-ORD expanded its 
research portfolio by winning 27 awards from other agencies and programs worth 
$4 million that can be used to leverage the mission-related research underway.  In 
FY 2013, these awards leveraged activities from carbon capture, innovative energy 
processes, and grid technologies to enhanced oil recovery and unconventional 
resources.

FY 2013 ORD Student Profile
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FY 2013 Research and Development

ADVANCED COMBUSTION
Improving the efficiency of conventional power 
generation by economically reducing both fuel 
consumption and greenhouse gas emissions

Heat Treatment Improves Long-Term Alloy 
Performance
NETL developed a computational heat treatment methodology 
that improves long-term alloy performance for applications 
such as super high-efficiency steam turbines in power plants 
that must be able to withstand high temperatures and corrosive 
environments. NETL’s computational homogenization heat 
treatment method can help produce these alloys in less time 
and at lower cost. 

Research Concludes that Oxy-Combustion Boiler 
Service Environments are Not More Corrosive than 
Air-Fired Environments
Oxy-fired combustion boilers represent an option for more 
efficient boiler systems in a power plant. Corrosion studies 
conducted under oxy-combustion conditions indicate that 
there is no increase in corrosion in heater tubing compared 
to today’s boiler systems; therefore, trials and scale-up of this 
advanced combustion system will not require exotic materials, 
and development will progress using the same materials 
traditionally used in air-fired systems.

ADVANCED GASIFICATION 
Improving the performance of gasification technology 
to produce power, fuels, and chemicals  

Palladium an Outstanding Material for Gas Cleanup 
in a Commercial Syngas Environment  
NETL discovered a palladium-based sorbent that more selectively 
removes toxic elements from power plant exhaust compared 
to other sorbents, which may reduce the cost of gas cleanup in 
power plants. 

NETL Releases Two New Versions of Multiphase Flow 
with Interphase eXchanges (MFIX) Software  
More than 3,000 registered users exercise this NETL-developed 
simulation software to study a wide range of multiphase flow 
problems, including optimization of gasifier systems.

 

ADVANCED ENERGY 
TECHNOLOGY

Accomplishments

FUEL CELLS 
Reducing the cost and increasing the efficiency and 
longevity of fuel cells by developing advanced materials 
and microstructure 

Cathode Infiltration Technology Improves Fuel Cell 
Performance in Field Trials 
NETL-ORD and a major solid oxide fuel cell manufacturer partnered 
to mature an NETL-developed technology to control infiltrate 
deposition and conducted tests that exceeded project gate metrics 
for fuel cell performance. This result is a step toward one day using 
fuel cells to economically convert chemical energy to electrical 
energy using fuels such as coal and natural gas, bio-fuels, diesel, 
and hydrogen.

New NETL Process Improves Electrochemical 
Performance of Fuel Cells
The process optimizes the porosity of a fuel cell cathode, which 
allows efficient distribution of nanocatalysts throughout the 
cathode and improves electrochemical performance by 43 percent, 
a significant advance toward meeting DOE fuel 
cell performance goals.

TURBINES 
Advancing turbine heat transfer, 
coatings, and secondary flow 
control for better performance, 
greater efficiency, and extended 
component life 

Advanced Film Cooling Concepts Tested 
using First-of-a-Kind Prototype Test Coupons 
Researchers commercially produced and conducted successful 
bench-scale testing of coupons that incorporated NETL’s advanced 
cooling designs in order to assess heat transfer improvement. These 
designs could lead to a reduction in fuel usage by an order of 
magnitude. 
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NETL Works with Collaborators to Build a World-Class 
Turbine Test Facility
NETL, Penn State University (Penn State), and an industrial partner 
will use this secondary flow rotating test facility to test new 
cooling improvement strategies for increasing turbine efficiencies. 
Disruptive new designs for sealing the interfaces between 
stationary and rotating airfoil components will be the focus.

FUELS
Developing and assessing membrane and catalyst 
technologies that can facilitate coal and biomass gas 
conversion reactions at true-life operating conditions 

NETL Develops User-Friendly MATLab Model to 
Provide Insight into Gas Conversion Reactions in a 
Membrane
This user-friendly MATLab model of a key fuel conversion reaction 
within a hydrogen permeable membrane reactor makes it easier 
to interpret experimental results and plan additional experiments 
for low-cost membrane materials and architectures. 

NETL Novel Catalyst Minimizes Coking to Increase 
Catalyst Lifetime
This novel catalyst incorporates nanoparticulate zinc oxide to 
minimize coking by nanostructuring the catalyst to allow certain 
chemical compounds to escape from the catalyst pore network 
before they undergo the secondary, coke-forming reactions 
blamed for ending catalyst activity. 

INNOVATIVE PROCESS TECHNOLOGIES
Developing innovative, cost-effective technologies and 
computational tools that shorten development timelines 
for producing clean and reliable 
advanced energy systems 

NETL Innovative Sensor 
Placement Algorithm Maximizes 
Plant Efficiency
The algorithm is capable of selecting 
(from trillions of possible candidate sets) 
optimal sensor placement to maximize 
power plant efficiency and reduce the 
cost of producing electricity. Accurate, 
well-placed sensors can tell plant 
operators when to change operating 
parameters or replace components 
and are vital for the safe and efficient 
operation and maintenance of today’s 
power plants. 

NETL-ORD Model Groundwork Developed to 
Accurately Predict Oxide Scale Growth on Alloys in 
Complex Environments
Many alloys naturally form a protective coating (called an oxide 
scale) when exposed to certain environments, which is vital 
for protecting many of the components in advanced power 
systems. This effort lays the groundwork to accurately predict 
oxide scale growth on more complex alloys that may one day be 
found in boiler tubes in advanced combustion applications or 
components of advanced turbine systems.

Gas Composition Sensor Useful for Variety of Gas 
Sources and Applications
NETL developed a Raman gas composition analyzer capable 
of cost-effectively making quick, accurate, and continuous 
measurements of all major chemical components in a variety 
of gas sources, such as natural gas, biogas, landfill gas, and the 
syngas found in power plant gasification systems. Accurate, 
inexpensive, real-
time gas analysis 
has proven to be 
a major challenge 
to the energy 
industry and many 
other industries, 
a challenge that 
NETL’s sensor will 
help to overcome 
through the 
patenting and 
licensing of this 
technology.

Developing Energy Systems that Lead to 
Energy and Economic Security

NETL’s Fuel Reforming Facilities comprise four bench-scale reactor systems, one 
Fischer-Tropsch reactor, two reforming test rigs, and two Micrometrics catalyst 
characterization units. All are coupled with state-of-the-art analytical capabilities. Portable Raman gas composition sensor prototype

Optimally placed sensors can 
give quick, accurate, and 
continuous analysis of input-
fuel composition or filtered 
exhaust gases in real time.
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CARBON MANAGEMENT
CARBON CAPTURE
Creating solutions to decrease the cost of carbon dioxide 
(CO2) capture from coal-based power generation 

NETL Hybrid Solvent Performs Better than 
Commercially Available Physical Solvents in 
Bench-Scale Testing 
NETL-ORD’s hybrid carbon capture solvent could significantly 
reduce the cost associated with capturing greenhouse gas 
emissions, a major step toward meeting the DOE goals for cost-
efficient carbon capture from power plants. 

New Post-Combustion Membranes Represent Major 
Advance in Materials Science
NETL was successful in creating post-combustion membranes 
based on metal organic frameworks and nano-scale phase-
segregating polymers. Each of these materials represents a major 
advance over the existing state of materials science. Membranes 
made from these materials are targeted for removing CO2 from 
power plant flue gas.

CARBON STORAGE 
Developing technologies to enhance the safety and 
permanence of geologic CO2 storage and improve 
resource assessment accuracy 

Deep Underground Reservoir Microbes May Affect 
Geologic Storage of CO2 
NETL conducted first-of-a-kind experiments showing that microbes 
are present in reservoirs at targeted CO2 storage depths. Additional 
research will determine if microbes alter flow properties of 
reservoir/seal rock, which may affect the ability to sequester CO2 
underground for long periods of time. 

New Analysis Technique One Step Closer to 
Commercialization 
NETL submitted a patent application for a technique to analyze 
brine chemistry at elevated temperature and pressure. This 
method has potential as a down-hole tool for monitoring field, 
underground, or underwater CO2 leaks in reservoirs.

Online Library Helps Researchers Access Drilling 
Information
NETL created GeoWELL (Geo-Water Energy Link Library)—an 
Energy Data eXchange tool—to help researchers access the 
primary sources of authoritative, subsurface geologic and 
wellbore information from U.S. state, federal, and tribal agencies, 
such as geologic surveys or departments of natural resources, 
allowing researchers to find and access key information related to 
subsurface, engineered-natural systems in support of subsurface 
mapping, spatial analytical, risk assessment, storage assessment 
and experimental R&D ongoing at NETL. 

CARBON CAPTURE SIMULATION INITIATIVE
Developing and deploying state-of-the-art modeling 
tools to accelerate the commercialization of carbon 
capture technologies and, ultimately, widespread 
deployment to hundreds of power plants 

Carbon Capture Simulation Initiative (CCSI) Toolset 
Provides New Capabilities and Improved Usability 
The NETL CCSI Toolset includes 12 new products and significant 
updates to 11 products from the 2012 release. Five companies have 
signed licenses to access this latest toolset, and NETL is negotiating 
licenses with other companies. When completed in 2016, the 
CCSI Toolset will provide end users in industry with a suite of 
computational tools and models that can be used to accelerate the 
development and deployment of carbon capture technologies. 

Ionic liquids created by 
NETL-ORD’s Carbon Capture 
team have found application 
as CO2 solvents, membrane 
transport phases, and 
electroplating media.

Scientifically Validated Models Enable Accelerated Technology Development
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Accelerating Technology Development to Decrease Cost and 
Risk of Safely Capturing and Storing CO2

INDUSTRIAL CARBON MANAGEMENT 
INITIATIVE (ICMI)
Developing carbon management strategies for industry, 
including options for carbon capture, storage, and 
utilization

New Catalyst Converts Light Energy into Thermal 
Energy to Drive the Catalytic Conversion of CO2 into 
Useful Chemicals
NETL synthesized a catalyst that, when paired with solar energy 
or other light sources, converts CO2 into methane and other 
useful chemicals. This conversion process may greatly reduce 
greenhouse gas by-products of fossil fuels while simultaneously 
creating useful light gases and industrial chemicals.

Integrated Chemical Looping Combustion 
Experimental Facility Launched
Chemical looping combustion has several advantages over 
conventional oxy-combustion and air combustion. The process 
does not require an oxygen plant (it uses solid metal oxide as an 
oxygen carrier), it uses conventional materials of construction, 
and it provides a simplified carbon capture scheme since the 
flue gas is a concentrated stream of CO2 and water that can be  
easily purified. NETL has built a unique facility to address key 
barrier issues for chemical looping combustion technology, 
including oxygen carrier performance, sensor development, 
and internal heat management.

NETL’s Chemical Looping Reactor research facility

NATIONAL RISK ASSESSMENT PARTNERSHIP (NRAP) 
Leveraging broad technical capabilities across the DOE complex to 
develop a science-based method for quantifying the likelihood of risks 
and potential liabilities for CO2 storage sites 

Partnership Releases Toolset in FY 2013 for Long-Term Storage Risk 
Profiles of CO2  Storage
NRAP completed its second-generation toolset for quantifying CO2 storage security 
relationships tied to both groundwater protection and induced seismicity. The 
toolset helps researchers accurately determine the potential long-term impacts of 
CO2 storage prior to injection, as well as inform regulatory requirements, monitoring 
protocols, and assurance mechanisms. 

A 3-D geologic model and discretization is used to model 
the performance of large-scale CO2 storage systems.
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OIL AND GAS 
ENVIRONMENTAL SYSTEMS

Blowout and Spill Occurrence Model (BLOSOM) 
Developed to Aid in Oil Spill Response Planning 
BLOSOM is  a modeling tool that helps researchers assess the risk 
of offshore oil spills resulting from deepwater and ultra-deepwater 
blowouts (such as the one that caused the Deepwater Horizon 
spill in the Gulf of Mexico in 2010) to prevent hydrocarbon spills 
and plan future responses to spill events. 

ULTRA-DEEPWATER 
Reducing and mitigating harmful environmental 
events associated with deepwater and 
ultra-deepwater offshore drilling and production 

Researchers Identify First Appropriate 
Deepwater Viscosity Standard Fluid for 
Studying Hydrocarbons under Extreme 
Conditions
Researchers can use this Deepwater Viscosity Standard 
fluid to support viscosity studies of petroleum fluids 
in ultra-deep formations, thus avoiding the need to 
experimentally obtain oil density and viscosity data 
under extremely high temperature and pressure 
conditions. 

The image above shows the predicted spill trajectory 40 days after a hypothetical blowout. The 
image also shows the predicted location of beached oil as a result of this hypothetical spill.
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Increasing Safety and Reducing Environmental Impacts 
of Hydraulic Fracturing and Deepwater Drilling

Well Monitoring Shows No Significant Gas or Fluid 
Upward Migration
NETL researchers monitored six hydraulically fractured, 
horizontal Marcellus Shale gas wells to evaluate the potential 
for natural gas or fluids to migrate upward into an overlying gas 
field. Monitoring results indicated that no significant migration 
of gas or fluids has occurred to date, an important step for 
ensuring that they do not contaminate our environment or 
drinking water supply.

NETL research chemist evaluating stream water quality

UNCONVENTIONAL RESOURCES
Developing data and modeling tools to predict and 
quantify potential risks associated with hydraulic 
fracturing or other engineering measures used to 
produce oil and gas resources in shale reservoirs

Improved Approach Developed for Calculating Gas 
Emission Factors at the Well
NETL evaluated data sources and an Environmental Protection 
Agency approach for calculating the factors that govern gas 
emissions for unconventional well completions, which resulted 
in a revised approach for calculating them. Understanding the 
potential for greenhouse gas emissions from unconventional oil 
and gas development is important for evaluating the potential 
positive and negative aspects of natural gas use. 

NETL’s air quality 
monitoring trailer
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NETL-ORD’s partnerships with academic institutions provide students and early-career researchers with the 
opportunity to work hand-in-hand with NETL scientists and engineers to investigate cutting-edge energy systems 
and advance their education and career development. NETL has a variety of mechanisms that enable undergraduate 
and graduate students to engage with and be mentored by NETL-ORD researchers from formal internship programs, 
including the Mickey Leland Fellowship Program and the Oak Ridge Institute for Science and Education Program 
(ORISE), to contracted tasks with university faculty through NETL’s site support contract. NETL hosted 26 ORISE 
interns, 30 Mickey Leland Fellows, and 166 students through the site-support contractor during FY 2013.

Next Generation

Energy Workforce
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Jamal Cherry

“I plan on a career working for a progressive  
company in the oil/gas industry.”

—Jamal Cherry, a Mickey Leland Fellowship Program student majoring in civil and 
environmental engineering at Cornell University, is working on a project to decrease 
the amount of uncertainty associated with well production in natural gas fields, 
which may one day increase our capacity to cleanly produce shale gas and oil .

Alexander Dowling  

“Working with NETL has connected me to many researchers at 
five national labs. I look forward to continuing collaboration 
with the national lab system while in academia.”
—Alexander Dowling is a Ph .D . student studying chemical engineering at 
CMU . His work with a specialized modeling system that models oxygen-based 
combustion systems could lead to a new class of ultra-clean, coal-based power 
generation technologies .

Stephanie Countess
“Collaborating with a federally funded research institution 
like NETL let me improve my analytical and research skills 
while also learning about the structure and culture of 
government agencies.”
—Stephanie Countess is a Virginia Tech (VT) student pursuing an M .S . in 
environmental engineering . She is conducting research to characterize residual 
solids from hydraulic fracturing in the Marcellus Shale and predict the leaching 
behavior of heavy metals and other elements of concern in the natural 
environment that could potentially contaminate groundwater supplies . 

Jennifer Bauer

“This program develops skills that can’t be acquired 
in a classroom in a nurturing environment with 
encouragement, support, and guidance from a 
mentor and other colleagues.”
—Jennifer Bauer, an ORISE student from Oregon State University, 
is using geographic-information-system software to conduct 
research that will help industry leaders and policymakers make 
informed decisions about where to drill for natural gas and oil .

Student Highlights:  The Benefit of Working Hand-in-Hand with NETL Researchers



NETL-ORD is working with academic and industrial partners to 
pursue new business opportunities to grow its research portfolio 
and broaden its impact by applying its competencies to a broader 
range of energy and environmental issues. The result is a strong 
energy innovation engine, as demonstrated by award-winning, 
game-changing technologies.

Expanded Research Portfolio
NETL-ORD researchers team with a variety of partners to pursue 
opportunities to expand research efforts in fossil energy and 
to apply the experience honed in fossil energy core research 
to a broader field of technological challenges. At the time of 
this publication, NETL-ORD and its partners had leveraged their 
capabilities, facilities, knowledge, and best practices to secure at 
least $4 million in additional related research funding in FY 2013. 
While not all of these awards are focused on fossil energy 
specifically, they are considered related research efforts since they 
provide and expand knowledge in relevant scientific areas that 
enhance fossil energy technology development or build new 
capabilities and competencies that may ultimately advance 
the fossil energy mission. 

The Grid Technologies Collaborative (GTC) accomplishments 
listed below are examples of the ability of NETL and its partners 
to leverage resources to advance the research portfolio. The GTC 
is a team of NETL-ORD, industry, and university researchers that 
is developing advanced grid-scale power electronics devices 
and systems for utility-scale, high-power applications at 
the transmission and distribution levels. This advanced 
technology will contribute to more efficient, secure, 
and reliable power from coal-based power systems. 
As of the date of this report, the GTC:

•	 Leveraged 16 existing projects (representing 
an equivalent of $697,000 in research support) 
to seek additional funding.

 – Twelve proposals (totaling $2,675,275) were 
funded, and six (totaling $7,575,181) are pending. 

•	 Published or presented 22 papers on grid-related 
research, with at least five more accepted for 
future publication.

•	 Sponsored the first National GTC Conference in Arlington, VA, on 
June 10, 2013, to increase visibility of the team’s research efforts 
and engage potential industrial partners. The value of the team’s 

Collaboration Leads to a Strong 

Innovation Engine
research was acknowledged by Patricia Hoffman, the Assistant 
Secretary for the Office of Electricity Delivery and Energy 
Reliability, who served as the keynote speaker.

•	 Shared significant GTC facilities and capabilities to advance 
technology development, including the Center for Power 
Systems Electronics Systems (VT); Grid STAR (Philadelphia Naval 
Yard) through Penn State; Electric Power Systems Laboratory 
and Simulators at West Virginia University (WVU); Smart Controls 
and Materials Laboratory at CMU; Advanced Virtual Energy 
Simulation Training and Research (AVESTAR) at NETL; and 
Electric Power Systems and Technologies Laboratories at the 
University of Pittsburgh (Pitt).

AWARD-WINNING TECHNOLOGIES
Prestigious awards bestowed on NETL-ORD in FY 2013 
are proof that its researchers and the technologies they 
develop are truly innovative, and that the technologies 
sometimes extend to applications in non-energy 
markets. Major awards bestowed on NETL-ORD research 
efforts include:  

R&D 100 Awards 
•	BlackGold® Nanocoating: Researchers at MDS Coating 

Technologies Corporation (who designed the material and 
application process) teamed with NETL-ORD researchers, 

Cynthia Powell and David Alman, and other 
strategic partners to perform the critical tests 

required to apply the protective coating to 
commercial aircraft. This nanocoating—

when applied to compressor airfoil 
surfaces of gas turbine engines—will 
potentially save the U.S. commercial 
aviation industry up to 100 million 
gallons of fuel each year and realize 
cost savings greater than $300 million 
per year at today’s jet fuel prices.

Comparison of an 
uncoated (right) 
versus a coated 
(left) blade after 
a volcanic ash 
erosion test.
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•	Arc-Position Sensing: The arc-position sensing technology—
developed by NETL-ORD researchers C. Rigel Woodside and 
Paul King with support from ATI Albany Operations—allows 
operators to digitally monitor arc locations while melting and 
refining specialty metals used in aerospace and other advanced 
applications.

Federal Laboratory Consortium (FLC) Awards 
•	 FLC Far West Region awards for Outstanding Technology 

Development: The award recognizes laboratory employees 
and their partners who have accomplished outstanding work in 
transferring federally developed technology to the marketplace. 

 – Paul Jablonski and Jeffrey Hawk of NETL won the 
award for their homogenizing process for producing 
superior heat-resistant alloys. 

 – C. Rigel Woodside and Paul King won the award for their 
arc-position sensing technology, which they developed 
with Chris Nordlund of ATI Albany Operations.

Ben Franklin Shale Gas Innovation and 
Commercialization Center’s Innovation Contest 
In FY 2013, the Pyrochem Catalyst Corporation (PCC) was one 
of three winners of the second annual Ben Franklin Shale Gas 
Innovation and Commercialization Center’s Innovation Contest. 
PCC won the $25,000 top prize for its efforts to further develop 
the pyrochlore catalyst technology for commercialization. PCC, 
an NETL spinoff company, holds an exclusive license to the 
pyrochlore catalyst technology, which a team led by NETL-ORD 
developed and patented. 

Carnegie Science Center Awards
NETL earned two Carnegie Science Center awards in FY 2013 for 
Advanced Materials and Corporate Innovation, and one of its 
associated university faculty won the Environmental Award for 
research funded by NETL. 

•	 The Center selected NETL’s 
platinum-chromium 
alloy for the Advanced 
Materials Award, which 
honors “accomplishments in 
materials science that create 
new materials or properties 
leading to significant 
business, economic, 
or societal benefits for 
the region.” Developed 
collaboratively by scientists 
from NETL and Boston 
Scientific, the alloy solves 
many of the problems that 
have plagued traditional 
coronary stents. 

•	 NETL and university partners received the Corporate 
Innovation Award, given to “an organization or representative 
of an organization that develops and encourages an environment 
that promotes innovation in science or technology.” 

•	 Dr. Robert Enick, Bayer Professor and Vice Chair for Research, 
Department of Chemical and Petroleum Engineering at Pitt, 
won the Environmental Award for developing a unique 
method of capturing CO2 from coal-fired power plants. This 
state-of-the-art technique is projected to have much lower 
energy costs than current technologies.

Presidential Early Career Award for Scientists and 
Engineers (PECASE)
Dr. Brian Anderson’s research into natural gas hydrates, 
geothermal systems, and sustainable energy earned him the 
2012 PECASE. This is the second 
year in a row that an NETL-ORD–
affiliated researcher has won the 
award. The PECASE is the most 
prestigious award that the federal 
government gives to scientists or 
engineers who are early in their 
independent research careers. 
Anderson is the GE Plastics Material 
Engineering Professor of Chemical 
Engineering at WVU. 

Dr. Brian Anderson, WVU,  
2012 PECASE recipient

NETL Winners 
of Carnegie  

Science Center 
ADVANCED 

MATERIALS  
and  

CORPORATE 
INNOVATION 

Awards
Award winners Paul King of NETL, Chris Nordlund of ATI Albany Operations, 
and C. Rigel Woodside of NETL.

http://www.netl.doe.gov/publications/press/2013/130305_netl_earns_carnegie.html
http://www.netl.doe.gov
http://netl.doe.gov/rua/index.html
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NETL-ORD continues to emphasize the conversion of intellectual 
assets into new products, processes, and jobs in the energy sector 
and beyond. This is accomplished by patenting its technology and 
forging partnerships with the private sector. 

NETL-ORD Was Awarded 13 Patents in FY 2013
Rapid Gas Hydrate Formation Process (U.S. patent 
8,354,565): NETL has patented a novel method and apparatus 
to continuously form gas hydrates. This process could offer a safer, 
more cost-effective method for storing and transporting methane 
as a gas hydrate and may be applicable to CO2 sequestration, cold 
energy storage, transportation fuels, and desalination processes. 

Utilizing Carbon in Fly Ash to Make Concrete (U.S. 
patent 8,440,015): Researchers from NETL and Waynesburg 
University were awarded a patent for a method of reducing 
greenhouse gas emissions by thermally passivating the carbon 
and/or other components in fly ash, making it suitable for 
use as a component in the Portland cement used for making 
concrete products.

Radial Flow Pulse Jet Mixer (U.S. patent 8,469,583): The 
radial flow pulse jet mixer enables the safe transport of nuclear 
waste by mixing the solid components in a carrier fluid within the 
containment vessel more uniformly, thus significantly reducing 
erosion to containment vessel walls.

Method of Preparing and Utilizing a Catalyst System for 
an Oxidation Process on a Gaseous Hydrocarbon Stream 
(U.S. patent 8,486,301): This NETL patent, licensed by NETL 
spinoff company PCC, describes a method to optimize metal 
oxide-based catalyst systems for fuel processing by decreasing 
catalyst deactivation.

Patent awarded for a method of 
passivating the carbon in fly ash 
used for making concrete

NETL-designed rapid hydrate formation nozzle in the 15-liter cell

MOVING TECHNOLOGY TO MARKET

Technologies
Game Changing 
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Process for CO2 Capture from Mg(OH)2 Sorbent at 
High-Pressure and Moderate-Temperature Gas Streams 
(U.S. patent 8,470,276): 
This process for separating 
CO2 from flue gas using a 
regenerable magnesium 
hydroxide sorbent can be 
performed at elevated 
temperatures, thus improving 
the energy efficiency of 
pre-combustion CO2 capture 
in integrated gasification 
combined cycle processes.

9 Cr-1 Mo Steel Material for High-Temperature Application 
(U.S. patent 8,317,944): This patent describes a stainless steel 
composition and heat treatment process for a high-temperature, 
titanium alloyed 9 Cr-1 molybdenum alloy. The heat-treated 
material is easier to produce and provides improved performance 
at a cost comparable to that of other high-temperature steels, 
and it is important for developing ultra-supercritical boilers and 
turbines in coal-fired power plants.

Nanocomposite Thin Films for High Temperature Optical 
Gas Sensing of Hydrogen (U.S. patent 8,411,275): NETL 
patented a method to sense hydrogen in a gas stream at 
temperatures greater than 500 degrees Celsius. This technology 
may one day be used to increase efficiency and reduce emissions 
of existing coal-fired power plants and enable future technologies 
(such as coal gasification, solid oxide fuel cells, gas turbines, and 
advanced boiler systems) for utility-scale power generation. 

Active Combustion Flow Modulation Valve (U.S. 
patent 8,540,209): NETL and Pitt researchers designed a 
rapid-acting flow modulation valve to modulate fluid flow under 
conditions where rapid flow modulation is advantageous or 
required. The valve is designed to operate in high-temperature, 
high-line-pressure environments such as gas turbine active 
combustion control systems in power plants, variable valve 
timing engines, or other applications requiring high-speed 
throttling operations.

Method of Particle Trajectory Recognition in Particle 
Flows of High Particle Concentration Using a Candidate 
Trajectory Tree Process with Variable Search Areas (U.S. 
patent 8,391,552): This particle trajectory recognition method 
provides a better measure of gas/fluid flow fields and is being 
used to improve existing computational fluid dynamics models 
to benefit the automotive, chemical, and petroleum industries. 

Oxy-Combustion/Integrated Pollutant Removal 
(European patent EP 2495493): This CO2 capture process 
purifies captured flue gas, producing a flow of supercritical CO2 
ready for sequestration or further processing toward other uses. 
Jupiter Oxygen Corporation developed an oxy-combustion 
technology under a grant from and in cooperation with NETL, 
seeking to bring a near-zero emissions power production system 
to the market.

Carbon Capture with Ionic Liquid Sorbents (U.S. 
patent 8,383,026): These are novel processes that employ 
regenerable sorbents to capture CO2. They show promise for 
improving the efficiency and economics of the carbon capture 
process in gasification-based or flue gas systems and in other areas 
such as separation of chemical species from mixtures, battery 
electrolytes, solvents, coatings, lubricants, and biological systems.

Sorbent Patent Issued for Commercialization of Basic 
Immobilized Amine Sorbent (BIAS) Process (U.S. patent 
8,530,375): This patent offers two new classes of amine-based 
sorbents for testing to commercialize NETL’s BIAS process for CO2 
capture. The BIAS process, winner of both an R&D 100 Award 
and an FLC Award for Excellence in Technology Transfer, uses 
regenerable solid sorbents to capture CO2 from fossil-fuel-burning 
power plants for permanent sequestration underground. 

Regenerable Sorbent Technique for Capturing CO2 
Using BIAS (U.S. patent 8,500,854): This patent describes 
a steam regeneration process for amine-based solid sorbents 
used to capture CO2. This process may reduce energy loss 
during sorbent regeneration, maximize CO2 removal capacity, 
and minimize the overall cost of CO2 capture from gasification 
power generation systems. 

Emerging Energy & Environmental Technology  
Showcase Winners
Photo at right (left to right): Connie Palucka (Catalyst Connection), Christopher Matranga, Dustin McIntyre, 
and Cynthia Powell (NETL). 

Dustin McIntyre, an NETL research scientist, won the Game Changer Award for the improved laser-induced 
breakdown spectroscopy (LIBS) system he and his NETL-ORD team developed. The LIBS system makes it 
possible to continuously monitor subsurface gases, liquids, and solids in extreme environments. It obviates 
sample collection, and it avoids the downsides of sample analysis.

Christopher Matranga, of NETL’s Molecular Science Division, took home the Audience Choice Award. 
A nanocatalyst he and his NETL-ORD team devised can be used to turn CO2 into carbon monoxide, which has 
many industry applications. The nanocatalyst is nearly 100 percent selective and extremely efficient. Legislation 
to reduce carbon emissions would only increase the demand for such a catalyst.

Mg(OH)2 , which can effectively capture CO2 
from warm-temperature, high-pressure gas 
streams and be regenerated for re-use



As FY 2013 comes to a close, NETL-ORD looks toward 
FY 2014 as an opportunity to continue its collaborative 
approach to performing research. The past year provided 
evidence that sharing intellect, facilities, and resources in 
order to create the best team of researchers to focus on 
the right research challenges is a sound foundation for 
success. Proof of NETL-ORD success in FY 2013 includes the 
recognition of its innovative research through awards and 
patents; an impressive list of research accomplishments 
that move us closer to clean, affordable and sustainable 
energy production; and the education of next-generation 
energy scientists and engineers who will lead us through 
the transition to a sustainable energy future. 

Continuing the research philosophy that brought success 
in FY 2013, NETL researchers will combine experimental, 
computation, and field-based studies to drive their 
discovery, development, and deployment of technologies 
for real-world applications. This multi-disciplinary 
approach will be applied to the full range of the fossil 
energy problem set from producing fossil fuels to their 
end use for generating power, fuels, and chemicals. 

In FY 2014, NETL-ORD remains committed to reaching 
its goals by:

•	 Maintaining industry partner engagement to ensure the 
research meets market requirements,

•	 Continuing emphasis on converting intellectual property 
into technology for license and commercialization, 

•	 Promoting collaborative research projects with universities 
and other research institutions to capitalize on their 
breadth and depth of expertise and to facilitate 
educational opportunities catalyzed by the research 
portfolio,

•	 Seeking opportunities to leverage resources to expand 
the impact of NETL research, and

•	 Performing world-class, pioneering research in 
collaboration with our strategic partners that is focused 
on the innovative energy systems that will lead to a clean, 
affordable, and safe energy future. 

A Look Ahead

18 FY 2013 NETL-ORD Annual Review
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Name Title Affiliation

Argetsinger, Edward Technician URS

Bajura, Richard A. Faculty WVU

Burkey, Dennis Technician URS

Hawk, Jeffrey A. Materials Engineer NETL

Holcomb, Gordon R. Materials Engineer NETL

Jablonski, Paul D. Metallurgist NETL

Laughlin, David Faculty CMU

Lutz, Bradley S. Grad Student Pitt

Marzouk, Osama A. Faculty WVU

Meier, Gerald H. Faculty Pitt

Moore, Kevin Project Lead URS

Robey, Edward Project Lead URS

Sears, John Analyst URS

Yanar, Nazik Meltem Faculty Pitt

Zhu, Jingxi Postdoc CMU

ADVANCED COMBUSTION NETL Team Technical Coordinator: Jeffrey Hawk

APPENDIX A: FY 2013 RESEARCH TEAMS
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APPENDIX A: FY 2013 RESEARCH TEAMS

ADVANCED GASIFICATION NETL Team Technical Coordinator: James Bennett

Name Title Affiliation

Bajura, Richard A. Faculty WVU

Bedick, Clinton R. Researcher WVU

Bennett, James P. General Engineer (Leader) NETL

Benyahia, Sofiane General Engineer NETL

Bergen, Richard M. Project Lead URS

Bhattacharyya, D. Faculty WVU

Chaudhari, Kiran Grad Student WVU

Chen, Song Researcher WVU

Choudhary, Aniruddha Grad Student VT

Dietiker, Jean-Francois Faculty WVU

Garg, Rahul Researcher URS

Gellman, Andrew J. Faculty CMU

Gopalan, Balaji Faculty WVU

Granite, Evan J. Chemical Engineer NETL

Guenther, Chris Research Engineer NETL

Hash, Jeffrey D. Mechanical Engineer URS

Hill, Daniel Mechanical Engineer URS

Hirsh, Ronald Engineering Technician URS

Jones, Dustin D. Grad Student WVU

Jordan, Terry, Jr. Computer Engineer NETL

Krabbe, Eric A. Mechanical Engineer NETL

Krishnaswamy, R. Grad Student WVU

Kuhlman, John Michael Faculty WVU

Kwong, Kyei-Sing Ceramic Engineer NETL

Li, Tingwen Researcher URS

Liese, Eric Mechanical Engineer NETL

Mahapatra, Priyadarshi Researcher URS

Name Title Affiliation

Massoudi, Mehrdad Mechanical Engineer NETL

Means, Nicholas Researcher URS

Mei, Joseph S. Mechanical Engineer NETL

Miller, James B. Faculty CMU

Miller, Russell L. Researcher URS

Musser, Jordan M. Faculty WVU

Nakano, Jinichiro Researcher URS

Nicoletti, Philip A. Researcher URS

O'Connor, John F. Electrical Engineer URS

Palacio, Diego Felipe Grad Student WVU

Pisupati, Sarma V. Faculty PSU

Rokicki, Raymond Engineering Technician URS

Roy, Christopher John Faculty VT

Shadle, Lawrence J. Physical Scientist NETL

Shaffer, Franklin D. General Engineer NETL

Shahnam, Mehrdad General Engineer NETL

Song, Xueyan Faculty WVU

Thewlis, Tracy Mechanical Engineer URS

Thomas, Hugh T. Materials Research Engineer NETL

Turton, Richard Faculty WVU

Van Essendelft, Dirk General Engineer NETL

Vanosdol, John G. Mechanical Engineer NETL

Wang, Ping General Engineer NETL

Weber, Justin M. General Engineer NETL

Weiland, Nathan T. Faculty WVU

Zitney, Stephen E. General Engineer NETL
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APPENDIX A: FY 2013 RESEARCH TEAMS

CARBON CAPTURE RESEARCH AND DEVELOPMENT NETL Team Technical Coordinator: David Luebke

Name Title Affiliation

Achary, Damodaran K. Faculty Pitt

Albenze, Erik Research Engineer URS

Allen, Jesse James Faculty Pitt

Bajura, Richard A. Faculty WVU

Borgert, Kyle James Grad Student CMU

Culp, Jeffrey Research Scientist URS

Duan, Yuhua Physical Scientist NETL

Egbebi, Adefemi Research Scientist URS

Enick, Robert M. Faculty Pitt

Fauth, Daniel J. Research Chemist NETL

Glier, Justin C Grad Student CMU

Granite, Evan J. Chemical Engineer NETL

Gray, McMahan L. Physical Scientist NETL

Hallenbeck, Alexander Grad Student  CMU

Hammache, Sonia Research Engineer URS

He, Hongkun Grad Student CMU

Hoffman, James S. Mechanical Engineer NETL

Hong, Lei Research Scientist  URS

Hopkinson, David Mechanical Engineer NETL

Ivanova, Anna Grad Student CMU

Jahromi, Payam Eftekhar Grad Student  CMU

Johnson, J Karl Faculty Pitt

Jordan, Kenneth D. Faculty Pitt

Kietzke, Karen Researcher CMU

Kitchin, John Faculty CMU

Koronaios, Peter Postdoc Pitt

Kowalewski, Tomasz Faculty CMU

Lamson, Melissa Grad Student CMU

Lee, Anita S. Grad Student  CMU

Lekse, Jonathan Research Scientist  URS

Li, Bingyun Faculty WVU

Li, Tao Grad Student Pitt

Luebke, David R. General Engineer NETL

Mantripragada, Hari Postdoc CMU

Name Title Affiliation

Mao, Xiaojian James Faculty Pitt

Marjolin, Aude Postdoc Pitt

Matranga, Christopher Research Chemist NETL

Matuszewski, Michael General Engineer NETL

Matyjaszewski, Krzysztof Faculty CMU

Miller, Russell Specialist URS

Mohin, Jake Grad Student CMU

Morreale, Bryan General Engineer NETL

Myers, Christina R. Chemical Engineer NETL

Natesakhawat, Sittichai Faculty Pitt

Nulwala, Hunaid Faculty CMU

O’Connor Jr, John Engineer URS

Resnik, Kevin Research Engineer URS

Richards, George Energy Systems Dynamics NETL

Rosi, Nathaniel L. Faculty Pitt

Rubin, Edward S. Faculty CMU

Shadle, Lawrence J. Physical Scientist NETL

Shi, Fan Research Scientist URS

Shi, Wei Research Scientist  URS

Siefert, Nicholas Mechanical Engineer NETL

Siriwardane, Ranjani Physical Scientist NETL

Spore, Alexander B. Grad Student Pitt

Steckel, Janice A. Physical Scientist NETL

Su, Xiaoge Grad Student Pitt

Thompson, Robert Research Scientist URS

Venna, Surendar Reddy Faculty WVU

Wang, Xianfeng Postdoc WVU

Wickramanayake, Wasala Research Engineer URS

Xu, Lauren Undergrad  CMU

Yan, Fangyong Postdoc CMU

Zandhuis, Paul Project Lead URS

Zhai, Haibo Researcher CMU

Zhang, Bo Grad Student Pitt
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CARBON STORAGE RESEARCH NETL Team Technical Coordinator: Brian Strazisar

APPENDIX A: FY 2013 RESEARCH TEAMS

Name Title Affiliation

Ameri, Samuel Faculty WVU

Aminian, Khashayar Faculty WVU

Balashov, Victor N. Faculty PSU

Berthoud, Kent Undergrad Pitt

Brantley, Susan L. Faculty PSU

Bromhal, Grant S. General Engineer NETL

Burant, Aniela Grad Student CMU

Burbey, Thomas J. Faculty VT

Capo, Rosemary C. Faculty Pitt

Cardone, Carol R. Physical Scientist NETL

Carr, Timothy Robert Faculty WVU

Chen, Xiannian Researcher WVU

Connolly, Michael Grad Student PSU

Crandall, Dustin Project Lead URS

Delaney, Daniel Grad Student Pitt

Diehl, J. Rodney Physical Scientist NETL

Dilmore, Robert M. General Engineer NETL

Disenhof, Corrine Project Lead URS

Donaldson, Kurt A. Technician WVU

Edenborn, Harry M. Research Microbiologist NETL

Fedorko, Evan J. Technician WVU

Gardiner, James B. Grad Student Pitt

Gholami, Vida Faculty WVU

Gill, Magdelena Scientist URS

Goodman Hanson, A Physical Scientist NETL

Goueguel Makoloba, C. Postdoc CMU

Gregory, Kelvin B. Faculty CMU

Gulliver, Djuna M. ST (General Engineer) NETL

Hakala, Jacqueline A. Physical Scientist NETL

Haljasmaa, Igor Project Lead URS

Hammack, Richard Physical Scientist NETL

Harbert, William Faculty Pitt

He, Qin Grad Student WVU

Hedges, Sheila W. Research Chemist NETL

Horowitz, Charlie Grad Student Pitt

Johns, Russell Faculty PSU

Jordan, Kenneth D. Faculty Pitt

Karamalidis, Athanasios Faculty CMU

King, Seth Project Lead URS

Kramer, Christian T. Grad Student WVU

Kutchko, Barbara G. Physical Scientist NETL

Name Title Affiliation

LaFone, Frank Technician WVU

Li, Liwei Grad Student PSU

Lindner, Ernest Project Lead URS

Lopano, Christina Physical Scientist NETL

Lowry, Gregory Victor Faculty CMU

Lvov, Serguei Faculty PSU

Makaremi, Meysam Grad Student Pitt

McIntyre, Dustin L. Mechanical Engineer NETL

McLendon, Thomas General Engineer NETL

Mier, Bethany Grad Student WVU

Mohaghegh, Shahab Faculty WVU

Moreno, Daniel Grad Student WVU

Mroz, Thomas H. Geologist NETL

Myshakin, Eugene Project Lead URS

Nakles, David V. Faculty CMU

Parthasarathy, H. Grad Student CMU

Riddell, Jill Grad Student WVU

Romanov, Vyacheslav Physical Scientist NETL

Rose, Kelly K. Geologist NETL

Sams, James, III Hydrologist NETL

Schroeder, Karl T. Physical Scientist NETL

Seol, Yongkoo Physical Scientist NETL

Shaffer, Cory Technician WVU

Sharma, Maneesh Faculty WVU

Sharma, Shikha Faculty WVU

Simchick, Gregory Undergrad Pitt

Soeder, Daniel J. Physical Scientist NETL

Soong, Yee Chemical Engineer NETL

Stewart, Brian W. Faculty Pitt

Strazisar, Brian R. Physical Scientist NETL

Sun, Enji Postdoc VT

Tran, Phuoc X. Mechanical Engineer NETL

Verba, Circe A. ST(Phys Scientist) NETL

Vesper, Dorothy J. Faculty WVU

Wang, Zan Grad Student CMU

Wells, Arthur W. Research Chemist NETL

Westman, Erik Faculty VT

Wilson, Travis Undergrad WVU

Zhao, Haining Grad Student PSU

Zhou, Xue Jun Postdoc VT
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CARBON CAPTURE SIMULATION INITIATIVE (CCSI) NETL Team Technical Coordinator: David Miller

APPENDIX A: FY 2013 RESEARCH TEAMS

Name Title Affiliation

Bajura, Richard A. Faculty WVU

Belmaggio, Sharon Technician WVU

Bhattacharyya, D. Faculty WVU

Biegler, Lorenz T. Faculty CMU

Carney, Janine General Engineer NETL

Chen, Yang Faculty CMU

Cottrell, Roger Project Lead URS

Cozad, Alison L. Grad Student CMU

Daly, Melissa Grad Student CMU

Dietiker, Jean-Francois Faculty WVU

Dowling, Alexander W. Grad Student CMU

Eslick, John Faculty CMU

Grossmann, Ignacio E. Faculty CMU

Li, Kuijun Grad Student WVU

Ma, Jingliang Research Engineer URS

Mahapatra, Priyadarshi Research Engineer URS

Mebane, David Spencer Faculty WVU

Miller, David C. General Engineer NETL

Modekurti, Srinivasarao Postdoc WVU

Moore, Kevin Project Lead URS

Morgan, Josh Grad Student WVU

Morinelly, Juan Postdoc CMU

Paul, Prokash Grad Student WVU

Rubin, Edward S. Faculty CMU

Sahinidis, Nikolaos V. Faculty CMU

Siirola, Jeffrey J. Faculty CMU

Soares Chinen, A. Grad Student WVU

Syamlal, Madhava Focus Area Leader NETL

Turton, Richard Faculty WVU

Yang, Linlin Grad Student CMU

Yu, Mingzhao Grad Student CMU

Yuan, Zhihong Faculty CMU

Zitney, Stephen E General Engineer NETL
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APPENDIX A: FY 2013 RESEARCH TEAMS

FUEL CELLS NETL Team Technical Coordinator: Kirk Gerdes

Name Title Affiliation

Abernathy, Harry Researcher URS

Addis, Rick Technician URS

Blair, Joshua Grad Student WVU

Celik, Ismail B. Faculty WVU

Chen, Long-Qing Faculty PSU

Chen, Yun Researcher WVU

De Silva, Juwana Grad Student WVU

Finklea, Harry Faculty WVU

Gerdes, Kirk Ryan General Engineer NETL

Kalapos, Tom Project Lead URS

Liu, Xingbo Faculty WVU

Mantz, Yves A. Physical Scientist NETL

Mebane, David Faculty WVU

Ohodnicki, Paul General Engineer NETL

Ozmen, Ozcan Grad Student WVU

Pakalapati, S. Faculty WVU

Pineault, Richard L. Research Chemist NETL

Poston, James A. Physicist NETL

Ruehl, Dave Technician URS

Sabolsky, Edward Faculty WVU

Salvador, Paul Faculty CMU

Song, Xueyan Faculty WVU

Zhang, Hui Faculty WVU
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APPENDIX A: FY 2013 RESEARCH TEAMS

Name Title Affiliation

Abdelsayed, Victor Research Scientist URS

Ciocco, Mike Project Lead URS

Dogan, Omer N. Materials Research Engineer NETL

Enick, Robert M. Faculty Pitt

Floyd, Donald Scientist URS

Haynes, Daniel ST (Chem Engineer) NETL

Howard, Bret H. Research Chemist NETL

Lai, Yungchieh Grad Student Pitt

Link, Dirk D. Research Chemist NETL

More, Amey Sudhir Grad Student Pitt

Morreale, Bryan D. General Engineer NETL

Natesakhawat, Sittichai Faculty Pitt

Poston, James A. Physicist NETL

Shekhawat, Dushyant General Engineer NETL

Smith, David K. Physical Science Tech NETL

Smith, Mark Research Engineer URS

Sorescu, Dan C. Research Physicist NETL

Veser, Goetz Faculty Pitt

FUELS NETL Team Technical Coordinator: Dirk Link
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APPENDIX A: FY 2013 RESEARCH TEAMS

Name Title Affiliation

Ameri, Samuel Faculty WVU

Aminian, Khashayar Faculty WVU

Bajura, Richard A. Faculty WVU

Bhavsar, Saurabh K. Grad Student Pitt

Blumsack, Seth Faculty PSU

Breault, Ronald General Engineer NETL

Briggs, Ronald Faculty PSU

Charley, Jared Project Lead URS

Chorpening, Benjamin Lead - Element 340 NETL

Ciocco, Mike Project Lead URS

Deng, Xingyi Researcher URS

Dilmore, Robert Lead - Element 410 NETL

Ertekin, Turgay Faculty PSU

Esmali, Soodabeh Grad Student WVU

Gholami, Vida Researcher WVU

Gondle, Rajkumar Researcher WVU

Hammache, Sonia Researcher URS

Haycock , Barry John Postdoc WVU

Huckaby, David Lead - Element 310 NETL

Jordan, Kenneth D. Faculty Pitt

Kail, Brian Researcher URS

Kalantari Dahaghi, A. Grad Student WVU

Kauffman, Douglas Researcher URS

Klara, Julianne Lead - Element 520, 530 NETL

Konan, N'dri Arthur Faculty WVU

INDUSTRIAL CARBON MANAGEMENT INITIATIVE (ICMI) NETL Team Technical Coordinator: Doug Straub

Name Title Affiliation

Kulga, Ishan Burak Grad Student PSU

Lee, Junseok Researcher URS

Lekse, Jonathan Researcher URS

Lewis, James P. Faculty WVU

Mashayekhi, Atoosa Grad Student WVU

Matranga, Christopher DOE Lead - Element 420 NETL

Miller, Russ Specialist URS

Mohaghegh, Shahab Faculty WVU

Natesakhawat, Sittichai Faculty Pitt

O’Connor, John Engineer URS

Ranasingha, Oshadha Grad Student WVU

Senty, Tess R. Grad Student WVU

Sharari, Medhi Grad Student PSU

Siriwardane, Hema J. Faculty WVU

Siriwardane, Ranjani Lead - Element 350 NETL

Straub, Douglas Lead - Element 320, 330 NETL

Summers, Cathy Lead - Element 360 NETL

Tafen, DeNyago Researcher URS

Tayari, Farid Grad Student PSU

Thakur, Anshuman Grad Student Pitt

Varre, Sai Bharath Kumar Grad Student WVU

Veser, Goetz Faculty Pitt

Wang, Congjun Researcher URS

Zamirian, Mehrdad Grad Student WVU
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APPENDIX A: FY 2013 RESEARCH TEAMS

Name Title Affiliation
Alfonso, Dominic R Physical Scientist NETL

Ansari, Naseem Postdoc Pitt

Apt, Jerome Faculty CMU

Bajura, Richard A. Faculty WVU

Baker, Kyri Grad Student CMU

Banta, Larry E. Faculty WVU

Bedick, Clinton R. Researcher WVU

Bhattacharyya, D. Faculty WVU

Blumsack, Seth Adam Faculty PSU

Boroyevich, Dushan Faculty VT

Brown, Thomas D. General Engineer NETL

Buric, Michael General Engineer NETL

Casleton, Kent H. Physical Scientist NETL

Celik, Ismail B. Faculty WVU

Chen, Long-Qing Faculty PSU

Chorpening, Benjamin Mechanical Engineer NETL

Cvetkovic, Igor Faculty VT

Davies-Sekle, Brandon Grad Student Pitt

DeGeorge, Vincent Grad Student CMU

Dobbs, Greg Melville Faculty PSU

Dogan, Omer Materials Research Engineer NETL

Donato, Adam Grad Student VT

Ekkad, Srinath V. Faculty VT

Escobar Vargas, Jose Grad Student WVU

Escobar, Sergio Grad Student WVU

Fallah, Yaser Faculty WVU

Famouri, Parviz Faculty WVU

Fang, Huazhi Postdoc PSU

Ferguson, Donald H. Mechanical Engineer NETL

Gellman, Andrew J. Faculty CMU

Gerdemann, Stephen Chemical Engineer NETL

Givi, Peyman Faculty Pitt

Gleeson, Brian M. Faculty Pitt

Grainger, Brandon Grad Student Pitt

Gromicko, Fred Project Lead URS

Gumuslu, Gamze Grad Student CMU

Hawk, Jeffrey Materials Research Engineer NETL

Haworth, Daniel C. Faculty PSU

Helderman, Trevor M. Grad Student VT

Huckaby, E. David Mechanical Engineer NETL

Hug, Gabriela Faculty CMU

Janka, Adam M. Grad Student VT

Jaramillo, Paulina Faculty CMU

Kasule, Job Samuel Postdoc WVU

Keshtkar Vanashi, H. Grad Student WVU

Khushalani-Solanki, S. Faculty WVU

Kitchin, John Faculty CMU

INNOVATIVE PROCESS TECHNOLOGIES (IPT) NETL Team Technical Coordinator: David Alman

Name Title Affiliation
Krishnamurthy, N. Grad Student VT

Kumta, Prashant Faculty Pitt

Lei, Yinkai Grad Student Pitt

Lewis, Patrick Grad Student Pitt

Liu, Bin Postdoc CMU

Liu, Handan Postdoc VT

Liu, Zi-Kui Faculty PSU

Manivannan, Ayyakkannu General Engineer NETL

Marzouk, Osama A. Faculty WVU

McHenry, Michael Faculty CMU

Miller, James B. Faculty CMU

Monsegue, Niven Researcher VT

Murayama, Mitsuhiro Faculty VT

Nasirian, Neda Grad Student WVU

Nelson, Janet Project Lead URS

Ochs, Thomas L. General Engineer NETL

Ohodnicki, Paul General Engineer NETL

Oryshchyn, Danylo Mechanical Engineer NETL

Payne, Matthew Grad Student CMU

Peluso, Stephen Postdoc PSU

Psofogiannakis, G. Postdoc PSU

Quay, Bryan David Researcher PSU

Rahimi, Kaveh Grad Student WVU

Reed, Gregory F. Faculty Pitt

Reynolds, William T. Faculty VT

Rossi, Austin Grad Student PSU

Santavicca, Domenic Faculty PSU

Shahnam, Mehrdad General Engineer NETL

Shang, Shunli Faculty PSU

Sidwell, Todd G. Mechanical Engineer NETL

Smith, Mark Project Lead URS

Strakey, Peter A. Physical Scientist NETL

Tafti, Danesh Faculty VT

Tucker, David A. Physical Scientist NETL

Turton, Richard Faculty WVU

van Duin, Andrianus Faculty PSU

Vandsburger, Uri Faculty VT

Wang, Nan Postdoc PSU

Weiland, Nathan T. Faculty WVU

Wen, Youhai Materials Research Engineer NETL

Woodruff, Steven D. Research Chemist NETL

Woodside, Charles General Engineer NETL

Zhao, Xinyu Grad Student PSU

Zhou, Bi-Cheng Grad Student PSU

Zhu, Dinghuan Grad Student CMU

Zitney, Stephen General Engineer NETL

Zou, Chenyu Grad Student PSU
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Amini, Shohreh Grad Student WVU

Boyle, Edward J. Research Chemist NETL

Bromhal, Grant S. General Engineer NETL

Brunet, Jean-Patrick Researcher PSU

Burgos, William D. Faculty PSU

Clark, John Adam, III Materials Research Engineer NETL

Crandall, Dustin Project Lead URS

Di, Haibin Grad Student WVU

Dilmore, Robert M. General Engineer NETL

Dzombak, David A. Faculty CMU

Gao, Dengliang Faculty WVU

Gerdemann, Stephen Chemical Engineer NETL

Gholami, Vida Faculty WVU

Gondle, Rajkumar Researcher WVU

Goodman Hanson, A. Physical Scientist NETL

Gorski, Christopher Faculty PSU

Hakala, Jacqueline A. Physical Scientist NETL

Hammack, Richard Physical Scientist NETL

Harbert, William Faculty Pitt

Hart, Ariel Kelton Grad Student WVU

Hedges, Sheila W. Research Chemist NETL

Higgins, Glynn Physical Science Tech NETL

Huerta, Nicolas John ST (Physical Science) NETL

Ilconich, Jeff Project Lead URS

Irdi, Gino A. Physical Scientist NETL

Karamalidis, Athanasios Faculty CMU

Karash, Andrew W. General Engineer NETL

Kavousi, Payam Grad Student WVU

King, Seth Project Lead URS

Kutchko, Barbara G. Physical Scientist NETL

Lacher Jr, Clement J. Engineering Tech NETL

Li, Li Faculty PSU

Lindner, Ernest Project Lead URS

Liu, Yan Grad Student PSU

NATIONAL RISK ASSESSMENT PARTNERSHIP (NRAP) NETL Team Technical Coordinator: Grant Bromhal

Name Title Affiliation

Lopano, Christina Physical Scientist NETL

Maurice, David R. Materials Research Engineer NETL

McIntyre, Dustin L. Mechanical Engineer NETL

McLendon, Thomas General Engineer NETL

Mohaghegh, Shahab Faculty WVU

Mroz, Thomas H Geologist NETL

Mur, Alan Grad Student Pitt

Nakles, David V. Faculty CMU

Nambu, Hari Grad Student WVU

Namhata, Argha Faculty CMU

Roberts, Emily Grad Student WVU

Romanov, Vyacheslav Physical Scientist NETL

Rosenbaum, Eilis J. General Engineer NETL

Sahinidis, Nikolaos V. Faculty CMU

Sams, Neal Project Lead URS

Seol, Yongkoo Physical Scientist NETL

Shahkarami, Alireza Grad Student WVU

Siriwardane, Hema J. Faculty WVU

Small, Mitchell J. Faculty CMU

Smith, David K. Physical Science Tech NETL

Stanko, Dennis C. Physical Science Tech NETL

Strazisar, Brian R. Physical Scientist NETL

Tayari, Farid Grad Student PSU

Verba, Circe A. ST (Physical Scientist) NETL

Wang, Zan Grad Student CMU

Warzinski, Robert P. Research Chemist NETL

Webster, Daniel J. Engineering Tech NETL

Wells, Arthur W. Research Chemist NETL

Wells, Jimmy D. Engineering Tech NETL

Wells, Terrance F. Engineering Tech NETL

Wilson, Thomas H. Faculty WVU

Zhang, Liwei Grad Student CMU

Zhang, Yan Grad Student CMU
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Alvin, Mary Anne Physical Scientist NETL

Barringer, Michael Researcher PSU

Casleton, Kent H. Physical Scientist NETL

Chyu, Ming King Faculty Pitt

Coward, Andrew Researcher PSU

Ekkad, Srinath Faculty VT

Galusky, Parrish Project Coordinator NETL

Gleeson, Brian Faculty Pitt

Kang, Bruce S. Faculty WVU

Lawson, Seth ORISE  Postdoctoral Fellow ORISE

Miller, Nicholas Grad Student Pitt

Otunyo, Dumbi Grad Student WVU

Ramesh, Sridharan Grad Student VT

Richards, Geo Focus Area Lead NETL

Robey, Edward Project Lead URS

Sidwell, Todd Mechanical Engineer NETL

Siw, Sin Chien Postdoc Pitt

Straub, Douglas L. Mechanical Engineer NETL

Thole, Karen Faculty PSU

TURBINE THERMAL MANAGEMENT NETL Team Technical Coordinator: Mary Anne Alvin



30 FY 2013 NETL-ORD Annual Review

APPENDIX A: FY 2013 RESEARCH TEAMS

Name Title Affiliation

Anderson, Brian Faculty WVU

Baled, Hseen O. Postdoc Pitt

Beck, Justin Postdoc PSU

Bromhal, Grant General Engineer NETL

Chen, Ting Postdoc WVU

Collins, Keith Metallurgist NETL

Crandall, Dustin Project Lead URS

Enick, Robert M. Faculty Pitt

Feng, Ruishu Grad Student PSU

Gamwo, Isaac Chemical Engineer NETL

Gill, Magdelena Scientist URS

Hall, Derek Grad Student PSU

Harbert, William Faculty Pitt

Hawk, Jeff Materials Research Engineer NETL

Kutchko, Barbara Physical Scientist NETL

Liu, Xingbo Faculty WVU

Lvov, Serguei Faculty PSU

Maloney, Craig Faculty CMU

McIntyre, Dustin Mechanical Engineer NETL

Morreale, Bryan General Engineer NETL

Rose, Kelly Geologist NETL

Rosenbaum, Eilis General Engineer NETL

Sames, Gary Physical Scientist NETL

Shaffer, Frank General Engineer NETL

Spaulding, Richard Grad Student Pitt

Strazisar, Brian Physical Scientist NETL

Warzinski, Robert Research Chemist NETL

Xing, Dazun Postdoc Pitt

Ziomek-Moroz, Margaret Research Chemist NETL

ULTRA-DEEPWATER AND FRONTIER REGIONS RESEARCH  NETL Team Technical Coordinator: Kelly Rose
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Achille, Megan Undergrad Pitt

Ahn, Chong Hyun Grad Student PSU

Bain, Daniel Faculty Pitt

Bao, Chen Grad Student PSU

Birmingham, Sarah Undergrad Pitt

Boardman, Gregory Faculty VT

Bowman, Lindsey Grad Student WVU

Brohmal, Grant General Engineer NETL

Burger, William Undergrad Pitt

Burt, Emily Undergrad Pitt

Cai, Zhang Grad Student PSU

Capo, Rosemary C. Faculty Pitt

Carr, Timothy Robert Faculty WVU

Chapman, Martin Faculty VT

Chattle, Ashley Technician WVU

Chen, Ruiqian Grad Student WVU

Cheng, Hanqi Grad Student CMU

Countess, Stephanie Grad Student VT

Cummings, Stephen Postdoc Pitt

Davis, Ryan Grad Student WVU

Diehl, Rod Physical Scientist NETL

Dieterich, Matthew F. Grad Student Pitt

Dilmore, Robert General Engineer NETL

Dudley, Ian Technician WVU

Edenborn, Harry Microbiologist NETL

Enick, Robert M. Faculty Pitt

Fedorko, Evan J. Researcher WVU

Flannery, Kelly M. Undergrad Pitt

Gardiner, James B. Grad Student Pitt

Glosser, Deborah Grad Student Pitt

Gondle, Rajkumar Researcher WVU

Goodman, Angela Physical Scientist NETL

Gregory, Kelvin B. Faculty CMU

Hakala, Alexandra Physical Scientist NETL

Hammack, Richard Physical Scientist NETL

Harbert, William Faculty Pitt

Hedges, Sheila Research Chemist NETL

Hulcher, Carter Grad Student WVU

Hyder, Zeshan Postdoc VT

Iannacchione, Anthony Faculty Pitt

Jain, Jinesh Research Scientist URS

Kane, Bridget Undergrad Pitt

Karamalidis, Athanasios Faculty CMU

Kolesar, Courtney Grad Student Pitt

Kutchko, Barbara Physical Scientist NETL

LaFone, Frank Researcher WVU

Lavin, Sarah Grad Student Pitt

Li, Li Faculty PSU

UNCONVENTIONAL RESOURCES – SHALE GAS  NETL Team Technical Coordinator: Alexandra Hakala 

Name Title Affiliation
Li, Zichang Grad Student Pitt

Livingston, Anna Technician WVU

Lopano, Christina Physical Scientist NETL

McIntyre, Dustin Mechanical Engineer NETL

Mohan, Arvind Murali Grad Student CMU

Moshou, Alexandra Postdoc Pitt

Mroz, Thomas Geologist NETL

Murin, Tim Research Scientist URS

Noack, Clint Grad Student CMU

Peckney, Natalie General Engineer NETL

Pfeil-McCullough, Erin Grad Student Pitt

Phan, Thong Thai Postdoc Pitt

Roll, Katherine Undergrad Pitt

Rose, Kelly Geologist NETL

Rossi, Robert J. Grad Student Pitt

Sames, Gary Physical Scientist NETL

Seales, Maxian Grad Student PSU

Seol, Yongkoo Physical Scientist NETL

Shaffer, Cory Researcher WVU

Sharma, Maneesh Faculty WVU

Sharma, Shekar Grad Student VT

Sharma, Shikha Faculty WVU

Sheehan, James Grad Student WVU

Siegel, Joel Project Lead URS

Simchick, Gregory Alan Undergrad Pitt

Siriwardane, Hema J. Faculty WVU

Skocik, Mariya Grad Student PSU

Small, Mitchell J. Faculty CMU

Soeder, Daniel Physical Scientist NETL

Stanko, Denny Physical Science Technician NETL

Stewart, Brian W. Faculty Pitt

Strazisar, Brian Physical Scientist NETL

Vandenbossche, Julie Faculty Pitt

Veloski, Garret Research Chemist NETL

Vidic, Radisav D. Faculty Pitt

Wang, John Yilin Faculty PSU

Wang, Li Grad Student PSU

Wang, Pengyun Grad Student CMU

Warrier, Ajaya Technician WVU

Wells, Art Research Chemist NETL

Wen, Hang Grad Student PSU

Westman, Erik Christian Faculty VT

Wood, Petra B. Faculty WVU

Yao, Jianbo Faculty WVU

Zeinijahromi, Mohamad Grad Student PSU

Zhang, Tieyuan Grad Student Pitt

Zhou, Qiumei Grad Student PSU

Zorn, Erich Grad Student Pitt



32 FY 2013 NETL-ORD Annual Review

APPENDIX B: FY 2013 PEER-REVIEWED PUBLICATIONS
Basha, Omar M.; Keller, Murphy J.; Luebke, David R.; Resnik, Kevin; 
P Morsi, Badie I. “Development of a Conceptual Process for 
Selective CO2 Capture from Fuel Gas Streams Using [hmim]
[Tf2N] Ionic Liquid as a Physical Solvent.” Energy & Fuels 27, no. 7 
(July 2013): 3905-3917, DOI: 10.1021/ef400650w. 

Benyahia, Sofiane. “Fine-grid simulations of gas-solids flow in a 
circulating fluidized bed.” AIChE Journal 58, no. 11 (November 2012): 
3589-3592, DOI: 10.1002/aic.13826. 

Bern, Carleton R.; Breit, George N.; Healy, Richard W.; Zupancic, 
John W.; Hammack, Richard. “Deep subsurface drip irrigation 
using coal-bed sodic water: Part I. Water and solute movement.” 
Agricultural Water Management 118 (February 2013): 122-134, 
DOI: 10.1016/j.agwat.2012.11.014.

Bhavsar, Saurabh; Veser, Goetz. “Reducible Supports for Ni-based 
Oxygen Carriers in Chemical Looping Combustion.” Energy & 
Fuels 27, no. 4 (April 2013): 2073-2084, DOI: 10.1021/ef400184b. 

Braun, Fernando; Miller, James B.; Gellman, Andrew J.; Tarditi, Ana M.; 
Fleutot, Benoit; Petro, Kondratyuk, Cornaglia, Laura M. “PdAgAu alloy 
with high resistance to corrosion by H2S.” International Journal of 
Hydrogen Energy 37, no. 23 (December 2012): 18547-18555, DOI: 
10.1016/j.ijhydene.2012.09.040.

Breault, Ronald W. “Selected Papers from the 2010 NETL 
Multiphase Flow Workshop Preface.” Powder Technology 242, 
Special Issue: SI (July 2013): 1-1, DOI: 10.1016/j.powtec.2013.01.048. 

Breault, Ronald W.; Li, Tingwen; Nicoletti, Phillip. “Mass transfer 
effects in a gasification riser.” Powder Technology 242, Special 
Issue: SI (July 2013): 108-116, DOI:10.1016/j.powtec.2013.01.010.

Brubaker, Tonya M.; Stewart, Brian W.; Capo, Rosemary C.; 
Schroeder, Karl T.; Chapman, Elizabeth C.; Spivak-Birndorf, Lev J.; 
Vesper, Dorothy J.; Cardone, Carol R.; Rohar, Paul C. “Coal fly 
ash interaction with environmental fluids: Geochemical and 
strontium isotope results from combined column and batch 
leaching experiments.” Applied Geochemistry 32, Special Issue: SI 
(May 2013): 184-194, DOI: 10.1016/j.apgeochem.2012.09.001.

Brunet, Jean-Patrick Leopold; Li, Li; Karpyn, Zuleima T.; 
Strazisar, Brian; Bromhal, Grant. “Dynamic Evolution of Cement 
Composition and Transport Properties under Conditions 
Relevant to Geological Carbon Sequestration.” Energy & Fuels 27, 
no. 8 (August 2013): 4208-4220, DOI: 10.1021/ef302023v.

Burant, Aniela; Lowry, Gregory V.; Karamalidis, Athanasios K. 
“Partitioning Behavior of Organic Contaminants in Carbon 
Storage Environments: A Critical Review.” Environmental Science 
& Technology 47, no. 1 (January 2013): 37-54, DOI: 10.1021/
es304262p.

Abdelsayed, Victor; Shekhawat, Dushyant; Poston, James A., Jr.; 
Spivey, James J. “Synthesis, characterization, and catalytic activity 
of Rh-based lanthanum zirconate pyrochlores for higher alcohol 
synthesis.” Catalysis Today 207 (May 2013): 65-73, DOI: 10.1016/j.
cattod.2012.07.011.

Abernathy, Harry; Finklea, Harry O.; Mebane, David S.; Gerdes, 
Kirk; Salazar-Villalpando, Maria D. “Reversible aging behavior 
of La0.8Sr0.2MnO3 electrodes at open circuit.” Journal of 
Power Sources 216, no. 11-14 (October 2012): DOI: 10.1016/j.
jpowsour.2012.05.029. 

Adams, Thomas A., II; Nease, Jake; Tucker, David; Barton, Paul I. 
“Energy Conversion with Solid Oxide Fuel Cell Systems: A Review of 
Concepts and Outlooks for the Short- and Long-Term.” Industrial & 
Engineering Chemistry Research 52, no. 9 (March 2013): 3089-3111, 
DOI: 10.1021/ie300996r.

Allen, Jesse J.; Schneider, Yanika; Kail, Brian W.; Luebke, David R.; 
Nulwala, Hunaid; Damodaran, Krishnan. “Nuclear Spin Relaxation 
and Molecular Interactions of a Novel Triazolium-Based Ionic 
Liquid.” Journal of Physical Chemistry B 117, no. 14 (April 2013): 
3877-3883, DOI: 10.1021/jp401188g. 

Ansari, N.; Pisciuneri, P. H.; Strakey, P. A.; Givi, P. “Scalar-Filtered 
Mass-Density-Function Simulation of Swirling Reacting Flows on 
Unstructured Grids.” AIAA JOURNAL 50, no. 11 (November 2012): 
2476-2482, DOI: 10.2514/1.J051671. 

Arroyave, Raymundo; Gao, Michael. “Gas-Alloy Interactions 
at Elevated Temperatures.” JOM 64, no. 12 (December 2012): 
1425-1425, DOI: 10.1007/s11837-012-0478-y. 

Aryal, S.; Gao, M. C.; Ouyang, L.; Rulisa, P; Chinga, W.Y. “Ab initio 
studies of Mo-based alloys: Mechanical, elastic, and vibrational 
properties.” Intermetallics 38 (July 2013): 116-125, DOI: 10.1016/j.
intermet.2013.03.002.

Balashov, Victor N.; Guthrie, George D.; Hakala, J. Alexandra; 
Lopano, Christina L. J.; Rimstidt, Donald; Brantley, Susan L. 
“Predictive modeling of CO2 sequestration in deep saline 
sandstone reservoirs: Impacts of geochemical kinetics.” 
Applied Geochemistry 30 (March 2013): 41-56, DOI: 10.1016/j.
apgeochem.2012.08.016.

Bamgbade, B. A.; Wu, Y.; Burgess, W. A.; “Experimental density and 
PC-SAFT modeling of Krytox (R) (perfluoropolyether) at pressures 
to 275 MPa and temperatures to 533 K.” Fluid Phase Equilibria 332 
(October 2012): 159-164, DOI: 10.1016/j.fluid.2012.07.008. 

Bamgbade, Babatunde A.; Wu, Yue; Baled, Hseen O.; 
Enick, Robert M.; Burgess, Ward A.; Tapriyal, Deepak; 
McHugh, Mark A. “Experimental density measurements 
of bis(2-ethylhexyl) phthalate at elevated temperatures 
and pressures.” Journal of Chemical Thermodynamics 63 
(August 2013): 102-107, DOI: 10.1016/j.jct.2013.04.010.



FY 2013 NETL-ORD Annual Review 33

Carter, Kimberly E.; Gerdes, Kirk. “A method for direct, 
semi-quantitative analysis of gas phase samples using gas 
chromatography-inductively coupled plasma-mass spectrometry.” 
Spectrochimica Acta Part B-Atomic Spectroscopy 85 (July 2013): 
34-44, DOI: 10.1016/j.sab.2013.03.008.

Chan, Wai-Fong; Chen, Hang-yan; Surapathi, Anil; 
Taylor, Michael G.; Shao, Xiaohong; Marand, Eva; Johnson, J. Karl. 
“Zwitterion Functionalized Carbon Nanotube/Polyamide 
Nanocomposite Membranes for Water Desalination.” ACS Nano 7, 
no. 6 (June 2013): 5308-5319, DOI: 10.1021/nn4011494.

Chapman, Elizabeth C.; Capo, Rosemary C.; Stewart, Brian W.; 
Hedin, Robert S.; Weaver, Theodore J.; Edenborn, Harry M. 
“Strontium isotope quantification of siderite, brine and acid mine 
drainage contributions to abandoned gas well discharges in 
the Appalachian Plateau.” Applied Geochemistry 31 (April 2013): 
109-118, DOI: 10.1016/j.apgeochem.2012.12.011.

Chen, De-Li; Al-Saidi, W. A.; Johnson, J. Karl. “The role of 
Van Der Waals interactions in the adsorption of noble gases on 
metal surfaces.” Journal of Physics-Condensed Matter 24, no. 42, 
Special Issue: SI, Article Number: 424211 (October 2012): DOI: 
10.1088/0953-8984/24/42/424211. 

Chen, De-Li; Mandeltort, Lynn; Saidi, Wissam A.; 
Yates, John T. Jr.; Cole, Milton W.; Johnson, J. Karl. “Is there a 
Difference in Van Der Waals Interactions between Rare Gas Atoms 
Adsorbed on Metallic and Semiconducting Single-Walled Carbon 
Nanotubes?” Physical Review Letters 110, no. 13, Article Number: 
135503 (March 2013): DOI: 10.1103/PhysRevLett.110.135503. 

Chen, Hung-Liang Roger; Zhang, Binwei; Alvin, Mary Anne; 
Lin, Yun. “Ultrasonic Detection of Delamination and Material 
Characterization of Thermal Barrier Coatings.” Journal of Thermal 
Spray Technology 21, no. 6 (December 2012): 1184-1194, DOI: 
10.1007/s11666-012-9811-9.

Chen, Yun; Chen, Song; Hackett, Gregory; Finklea, Harry; 
Zondlod, John; Celik, Ismail; Song, Xueyan; Gerdes, Kirk. 
“Microstructure degradation of YSZ in Ni/YSZ anodes of SOFC 
operated in phosphine-containing fuels.” Solid State Ionics 234 
(March 2013): 25-32, DOI: 10.1016/j.ssi.2012.12.019.

Culp, Jeffrey T.; Chen, De-Li; Liu, Jinchen; Chirdon, Danielle; 
Kauffman, Kristi; Goodman, Angela; Johnson, J. Karl. “Effect 
of Spin-Crossover-Induced Pore Contraction on CO2-Host 
Interactions in the Porous Coordination Polymers [Fe(pyrazine)
M(CN)(4)] (M = Ni, Pt).” European Journal of Inorganic Chemistry 
4 (February 2013): 511-519, DOI: 10.1002/ejic.201201265.

Culp, Jeffrey T.; Madden, Catherine; Kauffman, Kristi; Shi, Fan; 
Matranga, Christopher. “Screening Hofmann Compounds as CO2 

Sorbents: Nontraditional Synthetic Route to Over 40 Different 
Pore-Functionalized and Flexible Pillared Cyanonickelates.” 
Inorganic Chemistry 52, no. 8 (April 2013): 4205-4216, DOI: 
10.1021/ic301893p.

Culp, Jeffrey T.; Sui, Lang; Goodman, Angela; David, Luebke. 
“Carbon dioxide (CO2) absorption behavior of mixed matrix 
polymer composites containing a flexible coordination polymer.” 
Journal of Colloid and Interface Science 393 (March 2013): 
278-285, DOI: 10.1016/j.jcis.2012.10.050.

Datta, Moni Kanchan; Kadakia, Karan; Velikokhatnyi, Oleg I.; 
Jampani, Prashanth H.; Chung, Sung Jae; Poston, James A.; 
Manivannan, Ayyakkannu; Kumta, Prashant N. “High performance 
robust F-doped tin oxide based oxygen evolution electro-
catalysts for PEM based water electrolysis.” Journal of Materials 
Chemistry A 1, no. 12 (2013): 4026-4037 DOI: 10.1039/c3ta01458d.

de Alwis, A.; Holsclaw, B.; Pushkarev, V. V.; Reinicker, A.; Lawton, T. J.; 
Blecher, M. E.; Sykes, E. C. H.; Gellman, A. J. “Surface Structure 
Spread Single Crystals ((SC)-C-4): Preparation and characterization.” 
Surface Science 608 (February 2013): 80-87, DOI: 10.1016/j.
susc.2012.09.015.

Deng, Hang; Ellis, Brian R.; Peters, Catherine A.; Fitts, Jeffrey P.; 
Crandall, Dustin; Bromhal, Grant S. “Modifications of Carbonate 
Fracture Hydrodynamic Properties by CO2-Acidified Brine Flow.” 
Energy & Fuels 27, no. 8 (August 2013): 4221-4231, DOI: 10.1021/
ef302041s.

Deng, Xingyi; Yao, Kun; Sun, Keju; Li, Wei-Xue; Lee, Junseok; 
Matranga, Christopher. “Growth of Single- and Bilayer ZnO 
on Au(111) and Interaction with Copper.” Journal of Physical 
Chemistry C 117, no. 21 (May 2013): 11211-11218, DOI: 10.1021/
jp402008w.

Dietiker, Jean-Francois; Li, Tingwen; Garg, Rahul; Mehrdad Shahnam. 
“Cartesian grid simulations of gas-solids flow systems with complex 
geometry.” Powder Technology 235 (February 2013): 696-705, DOI: 
10.1016/j.powtec.2012.11.028.

Ding, Mengning; Star, Alexander. “Synthesis of One-Dimensional 
SiC Nanostructures from a Glassy Buckypaper.” ACS Applied 
Materials & Interfaces 5, no. 6 (March 2013): 1928-1936, DOI: 
10.1021/am3031008. 

Ding, Mengning; Tang, Yifan; Star, Alexander. “Understanding 
Interfaces in Metal-Graphitic Hybrid Nanostructures.” Journal of 
Physical Chemistry Letters 4, no. 1 (January 2013): 147-160, DOI: 
10.1021/jz301711a.

Dogan, Omer N.; Nielsen, Benjamin C.; Hawk, Jeffrey A. “Elevated-
Temperature Corrosion of CoCrCuFeNiAl0.5Bx High-Entropy 
Alloys in Simulated Syngas Containing H2S.” Oxidation of Metals 
80, no. 1-2, Special Issue: SI (August 2013): 177-190, DOI: 10.1007/
s11085-013-9407-x. 

Duan, Yuhua. “Structural and electronic properties of Li8ZrO6 
and its CO2 capture capabilities: an ab initio thermodynamic 
approach.” Physical Chemistry Chemical Physics 15, no. 24 (2013): 
9752-9760, DOI: 10.1039/c3cp51101d. 



34 FY 2013 NETL-ORD Annual Review

Duan, Yuhua; Pfeiffer, Heriberto; Li, Bingyun; Romero-Ibarra, 
Issis C.; Sorescu, Dan C.; Luebke, David R.; Halley, J. Woods. 
“CO2 capture properties of lithium silicates with different ratios 
of Li2O/SiO2: an ab initio thermodynamic and experimental 
approach.” Physical Chemistry Chemical Physics 15, no. 32 (2013): 
13538-13558, DOI: 10.1039/c3cp51659h.

Ellis, Brian R.; Fitts, Jeffrey P.; Bromhal, Grant S.; McIntyre, Dustin L.; 
Tappero, Ryan; Peters, Catherine. “Dissolution-Driven Permeability 
Reduction of a Fractured Carbonate Caprock.” Environmental 
Engineering Science 30, no. 4 (April 2013): 187-193, DOI: 10.1089/
ees.2012.0337. 

Gandavarapu, Sodith R.; Sabolsky, Katarzyna; Gerdes, Kirk; 
Sabolsky, Edward M. “Direct foamed and nano-catalyst 
impregnated solid-oxide fuel cell (SOFC) cathodes.” Materials 
Letters 95 (March 2013): 131-134, DOI: 10.1016/j.matlet.2012.12.099. 

Gao, Dengliang. “Integrating 3D seismic curvature and curvature 
gradient attributes for fracture characterization: Methodologies 
and interpretational implications.” Geophysics 78, no. 2 
(March-April 2013): O21-O31, DOI: 10.1190/GEO2012-0190.1. 

Gao, M. C.; Suzuki, Y.; Schweiger, H.; Doğan, Ö.N.; Hawk, J.; 
Widom M. “Phase stability and elastic properties of Cr-V alloys.” 
Journal of Physics-Condensed Matter 25, no. 7, Article Number: 
075402 (February 2013): DOI: 10.1088/0953-8984/25/7/075402.

Gao, Michael C.; Ouyang, Lizhi; Dogan, Omer N. “First principles 
screening of B2 stabilizers in CuPd-based hydrogen separation 
membranes: (1) Substitution for Pd.” Journal of Alloys and 
Compounds 574 (October 2013): 368-376, DOI: 10.1016/j.
jallcom.2013.05.126.

Gardner, Todd H.; Spivey, James J.; Kugler, Edwin L.; 
Pakhare, Devendra. “CH4-CO2 reforming over Ni-substituted 
barium hexaaluminate catalysts.” Applied Catalysis A-General 
455 (March 2013): 129-136, DOI: 10.1016/j.apcata.2013.01.029.

Gel, A.; Garg, R.; Tong, C.; Shahnam, M.; Guenther, C. “Applying 
uncertainty quantification to multiphase flow computational 
fluid dynamics.” Powder Technology 242, Special Issue: SI 
(July 2013): 27-39, DOI: 10.1016/j.powtec.2013.01.045. 

Godec, Michael L.; Kuuskraa, Vello A.; Dipietro, Phil. “Opportunities 
for Using Anthropogenic CO2 for Enhanced Oil Recovery and CO2 

Storage.” Energy & Fuels 27, no. 8 (August 2013): 4183-4189, DOI: 
10.1021/ef302040u.

Gopalakrishnan, Pradeep; Tafti, Danesh. “Development of parallel 
DEM for the open source code MFIX.” Powder Technology 235, 
(February 2013): 33-41, DOI: 10.1016/j.powtec.2012.09.006.  

Gorrell, Megan; Banta, Larry; Rosen, William; Restrepo, Bernardo; 
Tucker, David. “Control Valve Trajectories for SOFC Hybrid System 
Startup.” Proceedings of the ASME 9th International Conference 
on Fuel Cell Science, Engineering, and Technology 2011 (2012): 
929-935. 

Gou, Pingping; Kraut, Nadine D.; Feigel, Ian Matthew; Star, Alexander. 
“Rigid versus Flexible Ligands on Carbon Nanotubes for the 
Enhanced Sensitivity of Cobalt Ions.” Macromolecules 46, no. 4, 
(February 2013): 1376-1383, DOI: 10.1021/ma400113m. 

Gray, Donald D.; Ogretim, Egemen; Bromhal, Grant S. “Darcy Flow 
in a Wavy Channel Filled with a Porous Medium.” Transport in 
Porous Media 98, no. 3, (July 2013): 743-753, DOI: 10.1007/s11242-
013-0170-x.

Greve, David W.; Chin, Tao-Lun; Zheng, Peng; Ohodnicki, Paul; 
Baltrus, John; Oppenheim, Irving J. “Surface Acoustic Wave 
Devices for Harsh Environment Wireless Sensing.” Sensors 13, no. 
6 (June 2013): 6910-6935, DOI: 10.3390/s130606910.

Hallenbeck, Alexander P.; Kitchin, John R. “Effects of O-2 and SO2 

on the Capture Capacity of a Primary-Amine Based Polymeric 
CO2 Sorbent.” Industrial & Engineering Chemistry Research 52, 
no. 31 (August 2013): 10788-10794, DOI: 10.1021/ie400582a.  

Harendra, Sivaram; Oryshcyhn, Danylo; Gerdemann, Stephen; 
Ochs, Thomas; Clark, John. “Modeling Energy Flow in an 
Integrated Pollutant Removal (IPR) System with CO2 Capture 
Integrated with Oxy-fuel Combustion.” Energy & Fuels 26, no. 11 
(November 2012): 6930-6937, DOI: 10.1021/ef301500g. 

Harendra, Sivaram; Vipulanandan, Cumaraswamy. “Sorption 
and transport studies of cetyl trimethylammonium bromide 
(CTAB) and Triton X-100 in clayey soil.” Journal of Environmental 
Sciences-China 25, no. 3 (March 2013): 576-584, DOI: 10.1016/
S1001-0742(12)60070-9.

He, Hongkun; Zhong, Mingjiang; Adzima, Brian; Luebke, David; 
Nulwala, Hunaid; Matyjaszewski, Krzysztof. “A Simple and 
Universal Gel Permeation Chromatography Technique for Precise 
Molecular Weight Characterization of Well-Defined Poly(ionic 
liquid)s.” Journal of the American Chemical Society 135, no. 11 
(March 2013): 4227-4230, DOI: 10.1021/ja4012645.

Helminiak, M. A.; Yanar, N. M.; Pettit, F. S.; Taylor, T. A.; Meier, G. H. 
“Factors affecting the microstructural stability and durability 
of thermal barrier coatings fabricated by air plasma spraying.” 
Materials and Corrosion-Werkstoffe Und Korrosion 63, no. 10 
(October 2012): 929-939, DOI: 10.1002/maco.201206646. 

Holcomb, G. R.; Tylczak, J.; Meier, G. H.; Lutz, Bradley S.; 
Jung, Keeyoung; Mu, Nan; Yanar, Nazik M.; Pettit, Frederick S.; 
Zhu, Jingxi; Wise, Adam; Laughlin, David E.; Sridhar, Seetharaman. 
“Fireside Corrosion in Oxy-Fuel Combustion of Coal.” High 
Temperature Corrosion and Materials Chemistry IX, Book Series: 
Proceedings of a Symposium in Honor of Professor Robert A. 
Rapp 41, no. 42 (2012): 73-84, DOI: 10.1149/1.4718001.

Huerta, Nicolas J.; Hesse, Marc A.; Bryant, Steven L.; Strazisar, Brian R.; 
Lopano, Christina L. “Experimental Evidence for Self-Limiting 
Reactive Flow through a Fractured Cement Core: Implications for 
Time-Dependent Wellbore Leakage.” Environmental Science & 
Technology 47, no. 1 (January 2013): 269-275, DOI: 10.1021/es3013003. 



FY 2013 NETL-ORD Annual Review 35

Kail, Brian W.; Link, Dirk D.; Morreale, Bryan D. “Determination of 
Free Fatty Acids and Triglycerides by Gas Chromatography Using 
Selective Esterification Reactions.” Journal of Chromatrographic 
Science 50, no. 10 (November-December 2012): 934-939, DOI: 
10.1093/chromsci/bms093. 

Kaneko, Tetsuya K.; Thomas, Hugh; Bennett, James P.; 
Sridhar, Seetharaman. “Synthetic Coal Slag Infiltration into 
Varying Refractory Materials.” Journal of the American Ceramic 
Society 95, no. 10 (October 2012): 3325-3333, DOI: 10.1111/j.1551-
2916.2012.05350.x.

Karamalidis, Athanasios K.; Torres, Sharon G.; Hakala, J. Alexandra; 
Shao, Hongbo; Cantrell, Kirk J.; Carroll, Susan. “Trace Metal Source 
Terms in Carbon Sequestration Environments.” Environmental 
Science & Technology 47, no. 1 (January 2013): 322-329, DOI: 
10.1021/es304832m. 

Kauffman, Douglas R.; Alfonso, Dominic; Matranga, Christopher; 
Li, G.; Jin, R. “Photomediated Oxidation of Atomically Precise 
Au-25(SC2H4Ph)(18)(-) Nanoclusters.” Journal of Physical 
Chemistry Letters 4, no. 1 (January 2013): 195-202, DOI: 10.1021/
jz302056q. 

Kauffman, Douglas R.; Alfonso, Dominic; Matranga, Christopher; 
Qian, Huifeng; Jin, Rongchao. “A Quantum Alloy: The Ligand-
Protected Au25-xAgx(SR)(18) Cluster.” Journal of Physical Chemistry 
C 117, no. 15 (April 2013): 7914-7923, DOI: 10.1021/jp4013224. 

Kondratyuk, Petro; Gumuslu, Gamze; Shukla, Shantanu; 
Miller, James B.; Morreale, Bryan D.; Gellman, Andrew J. 
“A microreactor array for spatially resolved measurement of 
catalytic activity for high-throughput catalysis science.” Journal 
of Catalysis 300 (April 2013): 55-62, DOI: 10.1016/j.jcat.2012.12.015.

Kutchko, Barbara G.; Goodman, Angela L.; Rosenbaum, Eilis; 
Natesakhawat, Sittichai; Wagner, Keith. “Characterization of coal 
before and after supercritical CO2 exposure via feature relocation 
using field-emission scanning electron microscopy.” Fuel 107 
(May 2013): 777-786, DOI: 10.1016/j.fuel.2013.02.008. 

Leary, A. M.; Lucas, M. S.; Ohodnicki, P. R.; Kernion, S. J.; Mauger, L.; 
Park, C.; Kenney-Benson, C.; Mchenry, M. E. “The influence of 
pressure on the phase stability of nanocomposite Fe89Zr7B4 
during heating from energy dispersive x-ray diffraction.” Journal 
of Applied Physics 113, no. 17, Article Number: 17A317 (May 2013): 
DOI: 10.1063/1.4795326. 

Lee, Andrew; Miller, David C. “A One-Dimensional (1-D) Three-
Region Model for a Bubbling Fluidized-Bed Adsorber.” Industrial 
& Engineering Chemistry Research 52, no. 1 (January 2013): 469-
484, DOI: 10.1021/ie300840q. 

Lee, Anita S.; Kitchin, John R. “Chemical and Molecular 
Descriptors for the Reactivity of Amines with CO2.” Industrial & 
Engineering Chemistry Research 51, no. 42 (October 2012): 13609-
13618, DOI: 10.1021/ie301419q.  

Lee, Junseok; Sorescu, Dan C.; Deng, Xingyi; Jordan, Kenneth D. 
“Water Chain Formation on TiO2(110).” Journal of Physical 
Chemistry Letters 4, no. 1 (January 2013): 53-57, DOI: 10.1021/
jz301727n. 

Lee, Wonhee; Kwon, Minchul; Park, Seongmin; Lim, Dongwook 
Cha, Dr. Jong-Ho; Lee, Dr. Huen. “Electric Double-Layer 
Capacitor Based on an Ionic Clathrate Hydrate.” Chemistry-
An Asian Journal 8, no. 7 (July 2013): 1569-1573, DOI: 10.1002/
asia.201300089. 

Li, Jian; Rothstein, Sam N.; Little, Steven R.; Edenborn, Harry M.; 
Meyer,Tara Y. “The Effect of Monomer Order on the Hydrolysis of 
Biodegradable Poly(lactic-co-glycolic acid) Repeating Sequence 
Copolymers.” Journal of the American Chemical Society 134, 
no. 39 (October 2012): 16352-16359, DOI: 10.1021/ja306866w. 

Li, Tao; Chen, De-Li; Sullivan, Jeanne E.; Kozlowski, Mark T.; 
Johnson, J. Karl; Rosi, Nathaniel L. “Systematic modulation and 
enhancement of CO2 : N2 selectivity and water stability in an 
isoreticular series of bio-MOF-11 analogues.” Chemical Science 4, 
no. 4 (2013): 1746-1755, DOI: 10.1039/c3sc22207a. 

Li, Tingwen; Dietiker, Jean-Francois; Shahnam, Mehrdad. 
“MFIX simulation of NETL/PSRI challenge problem of 
circulating fluidized bed.” Chemical Engineering Science 84 
(December 2012): 746-760, DOI: 10.1016/j.ces.2012.09.024. 

Li, Tingwen; Gopalakrishnan, Pradeep; Garg, Rahul; Shahnam, 
Mehrdad. “CFD-DEM study of effect of bed thickness for 
bubbling fluidized beds.” Particulogy 10, no. 5 (October 2012): 
532-541, DOI: 10.1016/j.partic.2012.02.006. 

Li, Yihong; Gerdes, Kirk; Horita, Teruhisa; Liu, Xingbo. “Surface 
Exchange and Bulk Diffusivity of LSCF as SOFC Cathode: 
Electrical Conductivity Relaxation and Isotope Exchange 
Characterizations.” Journal of the Electrochemical Society 160, 
no. 4 (2013): F343-F350, DOI: 10.1149/2.044304jes. 

Li, Yihong; Gerdes, Kirk; Liu, Xingbo. “Oxygen Transport Kinetics 
in Infiltrated SOFCs Cathode by Electrical Conductivity Relaxation 
Technique.” Journal of the Electrochemical Society 160, no. 6 
(2013): F554-F559, DOI: 10.1149/2.056306jes. 

Lu, Peng; Fu, Qi; Seyfried, William E., Jr.; Hedges, Sheila W.; Soong, 
Yee; Jones, Kyle; Zhua, Chen. “Coupled alkali feldspar dissolution 
and secondary mineral precipitation in batch systems-2: New 
experiments with supercritical CO2 and implications for carbon 
sequestration.” Applied Geochemistry 30 (March 2013): 75-90, 
DOI: 10.1016/j.apgeochem.2012.04.005. 

Ludlow, J. Christopher; Panday, Rupen; Shadle, Lawrence J. 
“Phase-Shift Method to Estimate Solids Circulation Rate in 
Circulating Fluidized Beds.” Industrial & Engineering Chemistry 
Research 52, no. 5 (February 2013): 1958-1969, DOI: 10.1021/
ie301275c. 



36 FY 2013 NETL-ORD Annual Review

Ludlow, J. Christopher; Panday, Rupen; Shadle, Lawrence J. 
“Standpipe models for diagnostics and control of a circulating 
fluidized bed.” Powder Technology 242, Special Issue: SI (July 2013): 
51-64, DOI: 10.1016/j.powtec.2013.01.016. 

Maksymovych, Petro; Sorescu, Dan C.; Voznyy, Oleksandr; Yates, 
John T. Jr. “Hybridization of Phenylthiolate- and Methylthiolate-
Adatom Species at Low Coverage on the Au(111) Surface.” 
Journal of the American Chemical Society 135, no. 13 (April 2013): 
4922-4925, DOI: 10.1021/ja4000905. 

Mandeltort, Lynn; Chen, De-Li; Saidi, Wissam A.; Johnson, J. Karl; 
Cole, Milton W.; Yates, John T. Jr. “Experimental and Theoretical 
Comparison of Gas Desorption Energies on Metallic and 
Semiconducting Single-Walled Carbon Nanotubes.” Journal of 
the American Chemical Society 135, no. 20 (May 2013): 7768-7776, 
DOI: 10.1021/ja402928s. 

Mao, James X.; Lee, Anita S.; Kitchin, John R.; Nulwala, Hunaid 
B; Luebke, David R.; Damodaran, Krishnan. “Interactions in 
1-ethyl-3-methyl imidazolium tetracyanoborate ion pair: 
Spectroscopic and density functional study.” Journal of 
Molecular Structure 1038 (April 2013): 12-18, DOI: 10.1016/j.
molstruc.2013.01.046. 

Mao, James X.; Nulwala, Hunaid B.; Luebke, David R.; Damodaran, 
Krishnan. “Spectroscopic and computational analysis of the 
molecular interactions in the ionic liquid ion pair [BMP](+)[TFSI]
(-).” Journal of Molecular Liquids 175 (November 2012): 141-147, 
DOI: 10.1016/j.molliq.2012.09.001. 

Massoudi, Mehrdad; Uguz, A. K. “Chemically-reacting fluids 
with variable transport properties.” Applied Mathematics 
and Computation 219, no. 4 (November 2012): 1761-1775, DOI: 
10.1016/j.amc.2012.08.015. 

Massoudi, Mehrdad; Wang, Ping. “Slag Behavior in Gasifiers. Part II: 
Constitutive Modeling of Slag.” Energies 6, no. 2 (February 2013): 
807-838, DOI: 10.3390/en6020807. 

McIntyre, Dustin L.; Woodruff, Steven D. “Laser Spark Plug 
Numerical Design Process with Experimental Validation.” 
Proceedings of the ASME International Combustion Engine 
Division Fall Technical Conference (ICEF) (2012): 1-19.

Mebane, David S.; Bhat, K. Sham; Kress, Joel D.; Fauth D.J.; Gray, M.L.; 
Lee, A.; Miller, D.C. “Bayesian calibration of thermodynamic models 
for the uptake of CO2 in supported amine sorbents using ab initio 
priors.” Physical Chemistry Physics 15, no. 12 (2013): 4355-4366, DOI: 
10.1039/c3cp42963f. 

Meng, Fanke; Li, Jiangtian; Cushing, Scott K.; Bright, Joeseph;  
Zhi, Mingjia; Rowley, Joseph D.; Hong, Zhanglian; Manivannan, 
Ayyakkannu; Bristow, Alan D.; Wu, Nianqiang. “Photocatalytic 
Water Oxidation by Hematite/Reduced Graphene Oxide 
Composites.” ACS Catalysis 3, no. 4 (April 2013): 746-751, DOI: 
10.1021/cs300740e. 

Mhatre, B. S.; Pushkarev, V.; Holsclaw, B.; Lawton, T. J.; Sykes, E. C. H.; 
Gellman, A. J. “A Window on Surface Explosions: Tartaric Acid on 
Cu(110).” Journal of Physical Chemistry C 117, no. 15 (April 2013): 
7577-7588, DOI: 10.1021/jp3119378. 

Michalak, William D.; Miller, James B.; Yolcu, Cem; Gellman, Andrew J. 
“Fabrication of metallic nanoparticles by spinodal dewetting of 
thin films: A high-throughput approach.” Proceedings of  EMRS 
Symposium Q on Engineering of Wide Bandgap Semiconductor 
Materials for Energy (June 2011).

Miller, Duane D.; Siriwardane, Ranjani. “Mechanism of Methane 
Chemical Looping Combustion with Hematite Promoted with 
CeO2” Energy & Fuels 27, no. 8 (August 2013): 4087-4096, DOI: 
10.1021/ef302132e.

Miller, James B.; Priyadarshini, Deepika; Gellman, Andrew J. 
“Segregation at the surfaces of CuxPd1-x alloys in the presence of 
adsorbed S.” Surface Science 606, no. 19-20 (October 2012): 1520-
1526, DOI: 10.1016/j.susc.2012.05.020. 

Modekurti, Srinivasarao; Bhattacharyya, Debangsu; 
Zitney, Stephen E. “Dynamic Modeling and Control Studies of a 
Two-Stage Bubbling Fluidized Bed Adsorber-Reactor for Solid-
Sorbent CO2 Capture.” Industrial & Engineering Chemistry Research 
52, no. 30 (July 2013): 10250-10260, DOI: 10.1021/ie400852k.  

Monazam, Esmail R.; Breault, Ronald W.; Siriwardane, Ranjani; 
et al. “Effect of Carbon Deposition on the Oxidation Rate of 
Copper/Bentonite in the Chemical Looping Process.” Energy 
& Fuels 26, no. 11 (November 2012): 6576-6583, DOI: 10.1021/
ef301389h.

Monazam, Esmail R.; Shadle, Lawrence J.; Miller, David C.; 
Pennline, Henry W.; Fauth, Daniel J.; Hoffman, James S.; 
Gray, McMahan L. “Equilibrium and Kinetics Analysis of Carbon 
Dioxide Capture using Immobilized Amine on a Mesoporous 
Silica.” AIChE Journal 59, no. 3 (March 2013): 923-935, DOI: 
10.1002/aic.13870. 

Monazam, Esmail R.; Spenik, James; Shadle, Lawrence J. 
“Fluid bed adsorption of carbon dioxide on immobilized 
polyethylenimine (PEI): Kinetic analysis and breakthrough 
behavior.” Chemical Engineering Journal 223 (March 2013): 
795-805, DOI: 10.1016/j.cej.2013.02.041. 

Mu, N.; Jung, K. Y.; Yanar, N. M.; Meier, G. H.; Pettit, F. S.; Holcomb, G. R. 
“Water Vapor Effects on the Oxidation Behavior of Fe-Cr and Ni-Cr 
Alloys in Atmospheres Relevant to Oxy-fuel Combustion.” Oxidation 
of Metals 78, no. 3-4 (October 2012): 221-237, DOI: 10.1007/s11085-
012-9302-x. 

Mu, N.; Jung, K.; Yanar, N. M.; Pettit, F. S; Holcomb, G. R.; 
Howard, B. H.; Meier, G. H. “The Effects of Water Vapor and 
Hydrogen on the High-Temperature Oxidation of Alloys.” 
Oxidation of Metals 79, no. 5-6, Special Issue: SI (June 2013): 461-
472, DOI: 10.1007/s11085-012-9349-8. 



FY 2013 NETL-ORD Annual Review 37

Myshakin, Evgeniy M.; Saidi, Wissam A.; Romanov, Vyacheslav N.; 
Cygan, Randall T.; Jordan, Kenneth D. “Molecular Dynamics 
Simulations of Carbon Dioxide Intercalation in Hydrated 
Na-Montmorillonite.” Journal of Physical Chemistry C 117, no. 21 
(May 2013): 11028-11039, DOI: 10.1021/jp312589s. 

Nakano, Jinichiro. “A thermo-mechanical correlation with 
driving forces for hcp martensite and twin formations in the 
Fe-Mn-C system exhibiting multicomposition sets.” Science and 
Technology of Advanced Materials 14, no. 1, Article Number: 
014207 (February 2013): DOI: 10.1088/1468-6996/14/1/014207. 

Norman, T. L.; Shultz, T.; Noble, G.; Gruenc, T.A.; Blahad, J.D. “Bone 
creep and short and long term subsidence after cemented stem 
total hip arthroplasty (THA).” Journal of Biomechanics 46, no. 5 
(March 2013): 949-955, DOI: 10.1016/j.jbiomech.2012.12.010. 

Ohodnicki, Paul R., Jr.; Wang, Congjun; Andio, Mark. “Plasmonic 
transparent conducting metal oxide nanoparticles and 
nanoparticle films for optical sensing applications.” Thin Solid 
Films 539 (July 2013): 327-336, DOI: 10.1016/j.tsf.2013.04.145. 

Patra, Anuradha; Manivannan, A.; Kasiviswanathan, S. “Spectral 
response of nanocrystalline ZnO films embedded with 
Au nanoparticles.” Journal of the Optical Society of America 
B-Optical Physics 29, no. 12 (December 2012): 3317-3324.

Pennline, Henry W.; Hoffman, James S. “Flue gas cleanup 
using the Moving-Bed Copper Oxide Process.” Fuel Processing 
Technology 114 (October 2013): 109-117, DOI: 10.1016/j.
fuproc.2013.03.020. 

Phuoc, Tran X.; Chen, Ruey-Hung. “Spontaneous ignition of 
low-concentration nano-sized Al-water slurry.” Applied Energy 
101 Special Issue: SI (January 2013): 567-571, DOI: 10.1016/j.
apenergy.2012.06.033. 

Ranalli, Joseph A.; Ferguson, Donald; Martin, Christopher. 
“Simple Analysis of Flame Dynamics via Flexible Convected 
Disturbance Models.” Journal of Propulsion and Power 28, no. 6 
(November-December 2012): 1268-1276, DOI: 10.2514/1.B34405. 

Resnik, Kevin P.; Pennline, Henry W. “Study of an ammonia-based 
wet scrubbing process in a continuous flow system.” Fuel 105 
(March 2013): 184-191, DOI: 10.1016/j.fuel.2012.06.017. 

Restrepo, Bernardo; Banta, Larry E.; Tucker, David. “Characterization 
of a Solid Oxide Fuel Cell Gas Turbine Hybrid System Based on 
a Factorial Design of Experiments Using Hardware Simulation.” 
Proceedings of ASME 9th International Conference on Fuel Cell 
Science, Engineering, and Technology 2011 (2012): 937-948.

Romanov, Vyacheslav N. “Evidence of irreversible CO2 intercalation 
in montmorillonite.” International Journal of Greenhouse Gas 
Control 14: 220-226

Rosen, William G.; Banta, Larry; Gorrell, Megan; Restrepo, Bernardo; 
Tucker, David. “Response Surfaces for Key Controlled Variables in 
a Hybrid Solid Oxide Fuel Cell/Gas Turbine System.” Proceedings 
of ASME 9th International Conference on Fuel Cell Science, 
Engineering, and Technology 2011 (2012): 921-928.

Rupp, Erik C.; Granite, Evan J.; Stanko, Dennis C. “Laboratory scale 
studies of Pd/gamma-Al2O3 sorbents for the removal of trace 
contaminants from coal-derived fuel gas at elevated temperatures.” 
Fuel 108 (June 2013): 131-136, DOI: 10.1016/j.fuel.2010.12.013. 

Ryan, E. M.; DeCroix, D.; Breault, R.; Xu, W.; Huckaby, E.D.; Saha, K.; 
Dartevelle, S.; Sund, X. “Multi-phase CFD modeling of solid 
sorbent carbon capture system.” Powder Technology 242, Special 
Issue: SI (July 2013): 117-134, DOI: 10.1016/j.powtec.2013.01.009. 

Safari, Iman; Walker, Michael E.; Hsieh, Ming-Kai; Dzombak, David A.; 
Liu, Wenshi; Vidic, Radisav D.; Miller, David C.; Abbasian, Javad. 
“Utilization of municipal wastewater for cooling in thermoelectric 
power plants.” Fuel 111 (September 2013): 103-113, DOI: 10.1016/j.
fuel.2013.03.062. 

Santarosa, Cristian S.; Crandall, Dustin; Haljasmaa, Igor V.; 
Hur, Tae-Bong; Fazio, James J.; Warzinski, Robert P.; Heemann, 
Roberto J.; Ketzer, Marcelo M.; Romanov, Vyacheslav. “CO2 

sequestration potential of Charqueadas coal field in Brazil.” 
International Journal of Coal Geology 106 (February 2013): 25-34, 
DOI: 10.1016/j.coal.2013.01.005. 

Sharma, Shikha; Sack, Andrea; Adams, James P.; Vesper, Dorothy; 
J Capo, Rosemary C.; Hartsock, Angela; Edenborn, Harry M. 
“Isotopic evidence of enhanced carbonate dissolution at a coal 
mine drainage site in Allegheny County, Pennsylvania, USA.” 
Applied Geochemistry 29 (February 2013): 32-42, DOI: 10.1016/j.
apgeochem.2012.11.002. 

Shekhawat, Dushyant; Srivastava, Rameshwar D.; Ciferno, Jared; 
Litynski, John; Morreale, Bryan D. “Accelerating Technology 
Development through Integrated Computation and 
Experimentation.” Energy & Fuels 27, no. 8 (August 2013): 4085-
4086, DOI: 10.1021/ef400975r.

Shen, S.; Ohodnicki, P. R.; Kernion, S. J.; McHenry, M. E. “Two-
current model of the composition dependence of resistivity 
in amorphous (Fe100-xCox)(89-y)Zr7B4Cuy alloys using a 
rigid-band assumption.” Journal of Applied Physics 112, no. 10 
(November 2012): 103705, DOI: 10.1063/1.4765673. 

Shi, Wei; Luebke, David R. “Enhanced Gas Absorption in the Ionic 
Liquid 1-n-Hexyl-3-methylimidazolium Bis(trifluoromethylsulfonyl)
amide ([hmim][Tf2N]) Confined in Silica Slit Pores: A Molecular 
Simulation Study.” Langmuir 29 Issue: 18 (May 2013): 5563-5572, 
DOI: 10.1021/la400226g. 



38 FY 2013 NETL-ORD Annual Review

Siefert, Nicholas S.; Shekhawat, Dushyant; Litster, Shawn; 
Berry, David, A. “Steam-Coal Gasification Using CaO and KOH 
for in Situ Carbon and Sulfur Capture.” Energy & Fuels 27, no. 8 
(August 2013): 4278-4289, DOI: 10.1021/ef302192p. 

Siefert, Nicholas; Litster, Shawn. “Exergy & Economic Analysis 
of Catalytic Coal Gasifiers Coupled with Solid Oxide Fuel Cells.” 
Proceedings of ASME 9th International Conference on Fuel Cell 
Science, Engineering, and Technology 2011 (2012): 975-982.

Siriwardane, Hema J.; Gondle, Raj K.; Bromhal, Grant S. “Coupled 
Flow and Deformation Modeling of Carbon Dioxide Migration 
in the Presence of a Caprock Fracture during Injection.” Energy & 
Fuels 27, no. 8, (August 2013): 4232-4243, DOI: 10.1021/ef400194n.

Siriwardane, Ranjani V.; Ksepko, Ewelina; Tian, Hanjing; 
Poston, James; Simonyi, Thomas; Sciazko, Marek. “Interaction 
of iron-copper mixed metal oxide oxygen carriers with 
simulated synthesis gas derived from steam gasification of 
coal.” Applied Energy 107 (July 2013): 111-123, DOI: 10.1016/j.
apenergy.2013.01.063.

Siriwardane, Ranjani; Tian, Hanjing; Simonyi, Thomas; Poston, 
James. “Synergetic effects of mixed copper-iron oxides oxygen 
carriers in chemical looping combustion.” Fuel 108 (June 2013): 
319-333, DOI: 10.1016/j.fuel.2013.01.023. 

Siw, Sin Chien; Chyu, Minking K.; Alvin, Mary Anne. “Effects of Pin 
Detached Space on Heat Transfer in a Rib Roughened Channel.” 
Journal of Turbomachinery-Transactions of the ASME 135, no. 2, 
Article Number: 021029 (March 2013): DOI: 10.1115/1.4006567. 

Smith, Mark W.; Shekhawa, Dushyant; Berry, David A.; 
Haynes, Daniel J.; Floyd, Donald L.; Spivey, James J.; Zondlo, John W. 
“Effect of the Catalyst Bed Configuration on the Partial Oxidation of 
Liquid Hydrocarbons.” Energy & Fuels 27, no. 8 (August 2013): 4363-
4370, DOI: 10.1021/ef3021975.

Soncini, Ryan M.; Means, Nicholas C.; Weiland, Nathan T. 
“Co-pyrolysis of low rank coals and biomass: Product distributions.” 
Fuel 112 (October 2013): 74-82, DOI: 10.1016/j.fuel.2013.04.073. 

Steckel, Janice A. “Ab Initio Calculations of the Interaction 
between CO2 and the Acetate Ion.” Journal of Physical Chemistry 
A 116, no. 47 (November 2012): 11643-11650, DOI: 10.1021/
jp306446d. 

Steele-MacInnis, Matthew; Capobianco, Ryan M.; Dilmore, Robert; 
Goodman, Angela; Guthrie, George; Rimstidt, J. Donald; 
Bodnar, Robert J. “Volumetrics of CO2 Storage in Deep Saline 
Formations.” Environmental Science & Technology 47, no. 1 
(January 2013): 79-86, DOI: 10.1021/es301598t. 

Sun, Ann; Beck, Faith R.; Haynes, Daniel; Poston, James A. Jr.; 
Narayanana, S.R.; Kumta, Prashant N.; Manivannan, A. “Synthesis, 
characterization, and electrochemical studies of chemically 
synthesized NaFePO4.” Materials Science and Engineering 
B-Advanced Functional Solid-State Materials 177, no. 20 
(December 2012): 1729-1733, DOI: 10.1016/j.mseb.2012.08.004. 

Surapathi, Anil; Chen, Hang-yan; Marand, Eva; Johnson, J. Karl, 
Zdenka Sedlakova. “Gas sorption properties of zwitterion-
functionalized carbon nanotubes.” Journal of Membrane Science 
429 (February 2013): 88-94, DOI: 10.1016/j.memsci.2012.11.021. 

Tafen, D. N.; Miller, J. B.; Dogan, O. N.; Baltrus, J. P.; Kondratyuk, P. 
“Oxygen-induced Y surface segregation in a CuPdY ternary 
alloy.” Surface Science 608 (February 2013): 61-66, DOI: 10.1016/j.
susc.2012.09.013. 

Teng, C. Y.; Zhou, N.; Wang, Y. “Phase-field simulation of 
twin boundary fractions in fully lamellar TiAl alloys.” ACTA 
Materilia 60, no. 18 (October 2012): 6372-6381, DOI: 10.1016/j.
actamat.2012.08.016. 

Thompson, Robert L.; Damodaran, Krishnan; Luebke, David; 
Nulwala, Hunaid. “Aprotic Heterocyclic Anion Triazolide Ionic 
Liquids - A New Class of Ionic Liquid Anion Accessed by the 
Huisgen Cycloaddition Reaction.” Synlett 9 (June 2013): 1093-
1096, DOI: 10.1055/s-0033-1338435. 

Tian, Hanjing; Siriwardane, Ranjani; Simonyi, Thomas; Poston, James. 
“Natural Ores as Oxygen Carriers in Chemical Looping Combustion.” 
Energy & Fuels 27, no. 8 (August 2013): 4108-4118, DOI: 10.1021/
ef301486n.

Tucker, David; Hughes, Dimitri O.; Haynes, Comas L. “IGFC 
Response to Initial Fuel Cell Load for Various Syngas Compositions.” 
Proceedings of ASME 9th International Conference on Fuel Cell 
Science, Engineering, and Technology 2011 (2012): 961-974.

Van Essendelft, D. T.; Zhou, X.; Kang, B. S. -J. “Grindability 
determination of torrefied biomass materials using the Hybrid 
Work Index.” Fuel 105 (March 2013): 103-111, DOI: 10.1016/j.
fuel.2012.06.008. 

Wall, Andrew J.; Capo, Rosemary C.; Stewart, Brian W.; Phan, Thai T.; 
Jain, Jinesh C.; Hakala, J. Alexandra; Guthrie George D. “High 
throughput method for Sr extraction from variable matrix waters 
and Sr-87/Sr-86 isotope analysis by MC-ICP-MS.” Journal of 
Analytical Atomic Spectrometry 28, no. 8 (2013): 1338-1344, DOI: 
10.1039/c3ja30350k. 

Wang, Congjun; Ranasingha, Oshadha; Natesakhawat, Sittichai; 
Ohodnicki, Paul R.; Ohodnicki, Andio, Mark; Lewis, James; 
Matranga, Christopher P. “Visible light plasmonic heating of 
Au-ZnO for the catalytic reduction of CO2.” Nanoscale 5, no. 15 
(2013): 6968-6974, DOI: 10.1039/c3nr02001k. 

Wang, Ping; Massoudi, Mehrdad. “Slag Behavior in Gasifiers. 
Part I: Influence of Coal Properties and Gasification Conditions.” 
Energies 6, no. 2 (February 2013): 784-806, DOI: 10.3390/
en6020784. 

Wang, Zan; Small, Mitchell J.; Karamalidis, Athanasios K. 
“Multimodel Predictive System for Carbon Dioxide Solubility in 
Saline Formation Waters.” Environmental Science & Technology 
47, no. 3 (February 2013): 1407-1415, DOI: 10.1021/es303842j. 



FY 2013 NETL-ORD Annual Review 39

Wei, Ning; Li, Xiaochun; Wang, Ying; Dahowski, Robert T.; 
Davidson, Casie L.; Bromhal Grant S.; “A preliminary sub-basin 
scale evaluation framework of site suitability for onshore 
aquifer-based CO2 storage in China.” International Journal 
of Greenhouse Gas Control 12 (January 2013): 231-246, DOI: 
10.1016/j.ijggc.2012.10.012. 

Weiland, Nathan T.; Sidwell, Todd G.; Strakey, Peter A. “Testing 
of a Hydrogen Diffusion Flame Array Injector at Gas Turbine 
Conditions.” Combustion Science and Technology 185, no. 7 
(July 2013): 1132-1150, DOI: 10.1080/00102202.2013.781164. 

Wells, Arthur W.; Diehl, J. Rodney; Strazisar, Brian R.; Wilson, Thomas; 
H Stanko, Dennis C. “Atmospheric and soil-gas monitoring 
for surface leakage at the San Juan Basin CO2 pilot test site at 
Pump Canyon New Mexico, using perfluorocarbon tracers, CO2 
soil-gas flux and soil-gas hydrocarbons.” International Journal 
of Greenhouse Gas Control 14 (May 2013): 227-238, DOI: 10.1016/j.
ijggc.2012.12.021. 

Wickramanayake, Shan; Hopkinson, David; Myers, Christina; 
Sui, Lang; Luebke, David. “Investigation of transport and mechanical 
properties of hollow fiber membranes containing ionic liquids for 
pre-combustion carbon dioxide capture.” Journal of Membrane 
Science 439 (July 2013): 58-67, DOI: 10.1016/j.memsci.2013.03.039. 

Wilson, Winn; Manivannan, A.; Subramanian, Vaidyanathan Ravi. 
“Heterogeneous photocatalytic degradation of recalcitrant 
pollutants over CdS-TiO2 nanotubes: Boosting effect of 
TiO2 nanoparticles at nanotube-CdS interface.” Applied 
Catalysis A-General 441 (October 2012): 1-9, DOI: 10.1016/j.
apcata.2012.06.013. 

Wong-Ng, W.; Culp, J. T.; Chen, Y. S.; Zavalij, P.; Espinal, L.; 
Siderius, D. W.; Allen, A. J.; Scheins, S. Matranga, C. “Improved 
synthesis and crystal structure of the flexible pillared layer 
porous coordination polymer: Ni(1,2-bis(4-pyridyl)ethylene)
[Ni(CN)(4)].” Crystengcomm 15, no. 23 (2013): 4684-4693, DOI: 
10.1039/c3ce00017f.

Woodside, C. Rigel; King, Paul E.; Nordlund, Chris. “Arc 
Distribution During the Vacuum Arc Remelting of Ti-6Al-4V.” 
Metallurgical and Materials Transactions B-Process Metallurgy 
and Materials Processing Science 44, no. 1 (February 2013): 154-
165, DOI: 10.1007/s11663-012-9760-1. 

Wu, Yue; Bamgbade, Babatunde A.; Burgess, Ward A.; 
Tapriyal, Deepak; Baled, Hseen O.; Enick, Robert M.; McHugh, Mark. 
“Effect of Isomeric Structures of Branched Cyclic Hydrocarbons 
on Densities and Equation of State Predictions at Elevated 
Temperatures and Pressures.” Journal of Physical Chemistry B 117, 
no. 29 (July 2013): 8821-8830, DOI: 10.1021/jp405795f. 

Wu, Yue; Liu, Kun; Bamgbade, Babatunde A.; McHugh, Mark A. 
“Investigation on the solidification of several pure cyclic and 
aromatic hydrocarbons at pressures to 300 MPa.” Fuel 111 
(September 2013): 75-80, DOI: 10.1016/j.fuel.2013.04.067. 

Xiang, Chengcheng; Li, Ming; Zhi, Mingjia; Manivannan, 
Ayyakkannu; Wu, Nianqiang. “A reduced graphene oxide/
Co3O4 composite for supercapacitor electrode.” Journal 
of Power Sources 226 (March 2013): 65-70, DOI: 10.1016/j.
jpowsour.2012.10.064. 

Yan, Fangyong; Lartey, Michael; Damodaran, Krishnan; 
Albenze, Erik; Thompson, Robert L.; Kim, Jihan Haranczyk, 
Maciej; Nulwala, Hunaid B.; Luebke, David R.; Smit, Berend. 
“Understanding the effect of side groups in ionic liquids on 
carbon-capture properties: a combined experimental and 
theoretical effort” Physical Chemistry Chemical Physics 15, no. 9 
(2013): 3264-3272, DOI: 10.1039/c3cp43923b. 

Zhang, Keling; Li, Xiaohong S.; Duan, Yuhua; King, David L.; 
Singh, Prabhakar; Lic, Liyu. “Roles of double salt formation and 
NaNO3 in Na2CO3-promoted MgO absorbent for intermediate 
temperature CO2 removal.” International Journal of Greenhouse 
Gas Control 12 (January 2013): 351-358, DOI: 10.1016/j.
ijggc.2012.11.013. 

Zhang, Yan; Sahinidis, Nikolaos V. “Uncertainty Quantification 
in CO2 Sequestration Using Surrogate Models from Polynomial 
Chaos Expansion.” Industrial & Engineering Chemistry Research 
52, no. 9 (March 2013): 3121-3132, DOI: 10.1021/ie300856p. 

Zheng, Peng; Greve, David W.; Oppenheim, Irving J. “Langasite 
Surface Acoustic Wave Gas Sensors: Modeling and Verification.” 
IEEE Transactions on Ultrasonics Ferroelectrics and Frequency 
Control 60, no. 3 (March 2013): 579-586, DOI: 10.1109/
TUFFC.2013.2599. 

Zhu, Jingxi; Nakano, Jinichiro; Kaneko, Tetsuya Kenneth; 
Haoyuan Mu, Bennett, James P.; Kwong, Kyei-Sing; Rozelle, Peter; 
Sridhar,Seetharaman. “Viscosity Determination of Molten Ash 
from Low-Grade US Coals.” High Temperature Materials and 
Processes 31, no. 4-5 (October 2012): 569-580, DOI: 10.1515/htmp-
2012-0094. 

Zhu, Jingxi; Wise, Adam; Nuhfer, Thomas; Holcomb, Gordon R.; 
Jablonski, Paul D.; Sridhar, Seetharaman; Laughlin, David E. 
“High-temperature-oxidation-induced ordered structure 
in Inconel 939 superalloy exposed to oxy-combustion 
environments.” Materials Science and Engineering A-Structural 
Materials Properties Microstructure and Processing 566 
(March 2013): 134-142, DOI: 10.1016/j.msea.2012.12.074.



40 FY 2013 NETL-ORD Annual Review

3610 Collins Ferry Road 
P .O . Box 880 

Morgantown, WV  26507-0880 
304-285-4764

1450 Queen Avenue SW 
Albany, OR  97321-2198 

541-967-5892

626 Cochrans Mill Road 
P .O . Box 10940 

Pittsburgh, PA  15236-0940 
412-386-4687

U.S. Department of Energy

National Energy Technology Laboratory

August 2014




