POWDER

FUEL CELL CATALYSTS

The Team, Customer Engagement & Why We Exist

PAJARITO Advanced Catalyst and Engineered Catalyst Supports
for Fuel Cells & Electrolyzers
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Market: Forecast Growth & Products

Fuel Cell Industry Forecast (billions SUSD)

=
535

535 | Catalyst= 1/3 of system cost |

101l 2017 2018 2099 2000 2021 3323 P33 24 pa25

=—Rraparrh K Market =faloha Market Insights

FC Vehicle & Truck Offering Accelerating

OEMS sl & ainoencs AT wahiok

. o
"ﬁ;‘:ﬂ = @ LSS

=28 . 28
E |t 'I'TI"I'TI'[

FTEp—

—E = & @ Tﬁ
E mmlf-" = i i

« Commercial fleets early applications
+ Automotive OEMS early adopters

Grid Applications for FC Using Renewables
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Pajarito Product Development Roadmap

FC Power
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Precious Metal Free Regenerative
Hydrogen Electrode
(ARPA-E DE-ARO000688)

Barr Zulevi, Pajarito Powder

Kathy Ayers, Proton Onsite

Sanjeev Mukerjee, Northeastern University
Madeleine Odgaard, EWII (Formerly IRD)
Plamen Atanassov, University of New Mexico

free fuel cells and electrolyzers

VISIOn i Fed. funding: $2.8M
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Tech-to-Market strategy

electrodes and catalysts for specialty markets.
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Innovation

*Elimination of platinum group metals through use
of anion exchange membrane technology for fuel

*Focus on the bifunctional hydrogen electrode as
the critical remaining enabler to low cost materials

Targets Task outline

[Metric __[S.0.tA| Proposed Jill Task and lead
Voltage,0.35A/cm? 04V 0.65V

(fuel cell) FC catalyst: PP, UNM

Voltage, 0.5A/cm2 2.4 V/ 21V EC catalyst: NU, Proton, PP [0
(electrolyzer) Electrode: Proton, EWIL, PP [
$/kW at stack level  $400 $50 T2M: PP, Proton, EWII "
(AEM vs PEM) (PEM)  (AEM)

Short-term: high-value, fault tolerant electrolyzers,

Long-term: reversible fuel cell and components for
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