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How do we achieve high power and high energy in a single power source?




Thin Film Powder Composite NRL’s 3D Nanoarchitecture
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Ultraporous electrode architecture

Ultraporous electrode architecture Functional oxide
c>10Scm’

c>10S cm™! ~10-nm thick

Rolison, Long, Lytle, Fischer, Rhodes, McEvoy, Bourg, Lubers, Chem. Soc. Rev., 38 (2009) 226-252



Origins in Basic Research
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v 2-3 x greater specific energy (10-20 Whkg")
than carbon-carbon supercapacitors

Long, Bélanger, Brousse, Sassin, Crosnier MRS Bulletin 7 (2011) 513-522



NRL “dual function”
air cathode

NRL Zn—-air
cell schematic
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Long, Chervin, Kucko, Nelson, and Rolison, Adv. Energy Mater., 3 (2013) 584-588
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Impact: Leverage basic science findings to

develop next-generation power sources that Combining energy (epdurgncg)
address military-specific needs: & power (rate) functionality in
_ a single device:

E Wide range of platforms 2 @ .,
soldier/marine, aircraft, warships Lightens the load

B Challenging operating environments v Reduces system complexity
desert, polar, mar1’gme, >pace v" Yields previously unattainable

B Performance, safe operation, low signature capabilities

B Domestic/U.S.-friendly supply & technology base P

“OPPORTUNITIES FOR ELECTROCHEMICAL CAPACITORS AS ENERGY-STORAGE SOLUTIONS IN PRESENT AND FUTURE NAVY
AND MARINE CORPS MIsSIONS.” J.W. Long, NRL Memorandum Report 6170—09-0227, 29 October 2009



http://www.naval-technology.com/projects/dd21/dd213.html
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