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parameters pertaining to the oxygen reduction reaction, including n-value, Koutecky-Levich Analysis
onset potential, and terminal current density. MnO2 NA 73.5686
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We demonstrate a modified synthetic route that yields a-MnO2 nanowires Potuntial my va. HgMgo]
that have been doped with Ni and Cu, thereby enhancing the catalytic
activity previously observed for un-doped a-MnO2.
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synthesized non-precious metal catalysts for the oxygen reduction

materials for applications in electrocatalysis. / \ Linear Scanning Voltammograms reaction.
Blending Nanowires with Carbon

Activity of Graphene-Like Nanocarbon Additive Effects of Graphene-Like Nanocarbon Preliminary catalysis results are encouraging; when
Catalysts for oxygen reduction typically as = T 3 blended with novel nanocarbon scaffolds, these
contain a carbon component to enhance - materials can attain terminal current densities near
their electronic conductivity and improve the | | P those of 20% Pt on Vulcan Carbon, the benchmark
R efe re n Ces overall electrochemical activity."34 Previous 100%Nanocarbon catalyst. Not only are these materials catalytically active,
—_—— studies’ have investigated MnO2 nanowires 20% Nanocarbon, 80% NiMnO, but they hold promise as an economically viable
blended with Vulcan Carbon; however 50% Nanocarbon, 50% NiMnO, alternative to Pt-based catalysts.
1. Cheng, F.; Su, Y.; Liang, J.; Tao, Z.; Chen, J. Chem. Mater. 2009. 22, 898-9-5. similar experiments with our NiMnOz2 yielded
2.Jin, Z.; Sun, Z.; Simpson, L.J.; O’ Neill, K;; Parilla, P.; Li, Y.; Stadie, N.; Ahn, C.; Kittrell, C.; only slight increases in current density (data ]
Tour, J. 3. Am. Chem. Soc. 2010, 132, 15246-15251. not shown). We obtained novel graphene- 30% Nanocarbon, 20% NiMnO, Future Work
3. Roche, |.; Chainet, E.; Chatenet, M.; Vondrak, J. J. Phys. Chem. C. 2009. 111, 1434-1443, i 9
N o . N " like nanocarbon scaffolds through 20% Pt on Carbon

4. Roche, |.; Chainet, E.; Chatenet, M.; Vondrék, J. J. Appl. Electrochem. 2008. 38, 1195-1201. AR « Investigate the doping mechanism and determine where
5 Garsany, .. H . X collaboration with Professor James Tour at 9 ping

. y, Y.; Baturina, O.; Swider-Lyons, K.E.; Kocha, S. Anal. Chem. 2010. 82, 6321-6328. y N . . . . the dopant cations are located in the a-MnO2 lattice.
6. Kumar, A.; Ciuce, F.; Morozovska, A.; Kalinin, S.; Jesse, S. Nat. Chem. 2011, 3, 707-713. Rice University and investigated their B T R e .
7. Pine Research ion. “F i additive effects when blended with our et + Gain a more comprehensive understanding of the role of
http: net/pi i NiMnO2 nanowire material. . Hetledt e Do) the a-MnO2 lattice in the oxygen reduction mechanism.

Peroxide Oxidation Currents

MnO2 In Rotating Ring Disk Electrode (RRDE) studies, a ring
electrode surrounds the disk electrode. The potential of the

NiMnOz disk is scanned while the potential of the ring is held
constant,

CuMnO2
The axial flow pattern brings Oz molecules to the disk
electrode, where they are reduced. The subsequent
outward radial flow carries  fraction of reduction
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« Continue to optimize blending of nanocarbon with
NiMnO2.

« Perform RRDE studies for nanocarbon/NiMnO2 blends

and evaluate peroxide generation and subsequent
oxidation.

Figure A demonstrates the catalytic activity of the
Novel Nanocarbons graphene-lie nanocarbon. While the steady-state
P current plateaus do not demonstrate ideal
Pristine carbon scaffolds were prepared by behavior, the attained current densities are near

ACknOWI edq ments the Tour Group at Rice University using a those of undoped MnOz. navg = 1.8
novel bottom-up solution phase synthesis.? Figure B demonstrates the additive effect of the
Sandia is a mult-program laboratory operated by Sandia Corporation, a Lockheed-Martin Company, for the Data obtained to date suggests that a blend e e R 36 w36

United States Department of Energy’ s National Nuclear Security Administration under contract DE-AC04- of 80 wt. % nanocarbon and 20 wt. % oo 20wt o6 NIVINGA. Tho atainea
i H i current density is near that of 20% Pt on Vulcan
The authors would like to acknowledge Wei Lu and Professor James Tour of Rice University for providing us NiMnOz is capable of reaching current Carbon, which is the commercial benchmark
with novel nanocarbon materials. densities nearing those of the benchmark material

+ Spray-deposit catalyst blends onto gas diffusion
electrodes and fabricate air cathodes for implementation

80% Nanocarbon, 20% NiMnO2 into experimental coin cells.

20% Pt on Carbon

« Develop procedure that allows doped-MnO2 nanowires
to be synthesized on a nanocarbon scaffold support.
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data when the blend of 80% Nanocarbon, 20%
NiMnOz is tested for its catalytic activity. Further
investigations of reaction kinetics, as well as
attemptsto optimize blending, are underway.

catalyst, 20% Pt on Vulcan Carbon. J Figure C demonstrates the reproducibility of the
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