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3. Provide an executive summary

The research summarized here has the goal of developing a fundamental understanding
of how catalysts work. These materials are demonstrably essential to our daily life, from
the cars we drive to the clothes we wear. Our Center advances the science behind how
we prepare, analyze, and describe catalysts. This has been identified by one of the
documents guiding Federal research objectives (Directing Matter and Energy: Five
Challenges for Science and the Imagination): “Major challenges in heterogeneous
catalysis are to more clearly define the nature of the active sites, to engineer at the
molecular level catalysis with designed properties in three dimensions, and to create
new catalysts for new transformations.” This directly addresses this objective.



4, Provide a comparison of the actual accomplishments with the goals and objectives of
the project.

Goals and objectives Actual accomplishments (examples)

Advance the capabilities of | ® Characterize electrochemical reduction of CO,

computational catalysis including kinetics and aqueous environment at
Cu and Fe electrodes.

® Evaluate reaction behavior of CO, and key
intermediates at Cu electrodes.

Advance the capabilities of catalyst | ® Characterize the behavior of nanoparticles
characterization deposited on conductive oxides and in an anode

matrix.
e Determine similarities and differences of the

effects of transition metal dopants.

Advance the capabilities of catalyst | ® Synthesize REO/TMO catalysts capable of

synthesis reforming/ cracking naphthalene.
e Determine the vacancy formation energies

associated with Mn-doping.

5. Summarize project activities for the entire period of funding
The original hypothesis leading to the Center is that the disciplines of catalysis synthesis,
characterization, and computation can significantly be advanced by developing a Center
in which the synergism in these three skills can be enhanced. The impact of their
activities can be clear, e.g, in their research products as documented in journal papers.
Of the all peer-reviewed publications produced in our current Center, more than half
include co-authors more than one institution.

The activities in the entire period of funding have been described in detail in an invited,
peer-reviewed scientific journal paper: (Spivey et al., ,dx.doi.org/10.1021/jp502556u | J.
Phys. Chem. C 2014, 118, 20043-20069). This includes 17 co-authors.
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Networks or collaborations fostered
Collaborations have been fostered among the 11 partner institutions:
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Institute of Applied Physics, Vienna, Austria
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Utrecht University, Utrecht, Netherlands
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Texas A&M
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Technologies/Techniques

Technologies and techniques have been developed in each project. These are described
in detail in the following paper: Spivey et al., ,dx.doi.org/10.1021/jp502556u | J. Phys.
Chem. C 2014, 118, 20043-20069.

Inventions/Patent Applications, licensing agreements

In 2012, a technology disclosure (internal LSU document): , "Millifluidic Catalyst Test
platform." , was reported. The start-up company, Millifluidica LLC


http://www.efrc.lsu.edu/

(www.millifluidica.com) was formed based on this EFRC research.

f. Other products

No additional products.
7. For projects involving computer modeling, provide the following information with the
final report:

No additional models other than those described in the above paper: Spivey et al.,
,dx.doi.org/10.1021/jp502556u | J. Phys. Chem. C 2014, 118, 20043-20069.



