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Technology Advantages

Technology Overview Structure and Discharge Performance of Mo/Air Battery
Has 2.5 times greater energy capacity than current state of art

This invention represents a new entrant to the zinc/air battery

metal/oxygen family of primary batteries (non-
rechargeable). Metal/oxygen batteries are typically
lighter and have more energy than ordinary
primary batteries because they use abundant air
(oxygen source) as the cathode. Molybdenum
enhances this advantage by offering higher
energy density and better stability than zinc, the |

most commonly used metal/air battery on the [ e | R
market . Mo/Air battery is able to use both basic |
and acidic electrolytes.

Method Is simple to practice and adaptable for mass
production

Multiple applications including consumer electronics and
electric vehicles

TRL 4 — Fully functioning prototypes using different small cell
formats
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Laboratory test data available through ARL Director’s
Research Initiative report, “Novel Molybdenum/ Air Fuel Cell
with Nano-sized Carbon Composite for Anode Electrode”
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The original objective of this development effort
was to create materials and technology for a new N A

metal/air battery that can be used to provide oo ey Time (hr)
power for a three-day mission by an individual
soldier. However, due to the success of the
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experimental trials, ARL researchers now envision Proof of Concept : S

this new technology as a promising power supply P Tech nOlOgy Ditterentiation

for ° Wi(;le rande °f _commerc_ial anq military MOTAIr Fuel Cel AInclAIr The state-of art metal/air battery Is zinc/air. However there

app“catlons’ InCIUdlng eIeCtrIC VethIeS (EVS) Capacity based on Mo + 2KOH (Ah/Kg) {73 Capacity based on Zn + 2KOH (Ah/Kg) 302 are a number Of knOwn |imitati0ns W|th th|S battery Chemistry:
Theoretical voltage (V) 1.31 |Theoretical voltage (V) 1.62 _ _
Experimental open circuit voltage (V) 1.0  |Experimental open circuit voltage (V) 1.5 Evolution of hydmg_en gas wears wastes energy capacity

and reduces operating performance
Theoretical energy base on Mo + 2KOH 1012 |Theoretical energy base on Zn + 2KOH 489 Additives inCOrporated to retard hyd rogen evolution (eg
(Wh/Kg) . (Wh/Kg) . Pb, Hg) create a disposal hazard
Energy at 0.6V discharge based on Mo + 464 |Energy at 1.3V discharge based on Zn + 392 H helf life si Ty —_— : it disch
2KOH (Wh/KQ) 2KOH (Wh/Kg) Short shelf life since zinc/air chemistry self discharges
Discharge power at 0.6V based on Mo + 0.6 |Discharge power at 1.3V based on Zn + 1.3 when not in use
2KOH (mW/cm?) 2KOH (mW/cm?) Capacity of about 300 Ah/kg results in frequent cell change
Discharge peak power based on Mo + 2KOH 8  |Discharge peak power based on Zn + 39 out during periods of high use
(mW/cm?) 2KOH (mW/cm?)
The ARL invention overcomes solves these problems by using
: : molybdenum as the primary anode material:
Technology Agreements Technology Applications y PHITIETY
_ _ . Molybdenum/air chemistry Is safer since it does not result

Patent License Agreements, CRADA, and/or Test Commercial/ Military in the evolution of hydrogen gas.

Service Agreement are sought The ARL molybdenum/air battery is a promising power supply for military and It does not self discharge, which allows these cells to be
consumer marketplaces and wherever zinc/air batteries are used. EVs are stored for long periods of time in warm and cold weather.

* The agreements are used to speed the becoming more and more attractive with the advancement of new cells with higher With a capacity of 770 Ah/kg, these cells have about 2.5

commercialization of the invention power and superior energy density. Potential applications include: times capacity as zinc/air.

Moreover, the molybdenum anode can be altered easily

 Portable computers _ . . -
with other metals to tailor operating characteristics.

o Cellular phones
e Hearing aids

 Electric vehicles
e Battery Charger

e This technology is currently at TRL 4, and a non-
provisional patent application has been filed.
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