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Why do we need hydrogen?

Energy source  Energy density (MJ/kg)

Li-ion battery 0.54

Gasoline 46.90

Hydrogen 120.00

/ /atar N 5 /;‘;,\;5 ‘ % 1015 o
Oceans: 1.45x10°! liters
Annual rainfall: 3.62x10"7 liters
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~ 220 times more energy density than batteries
~ 54 times more energy density than gasoline

Department of Energy target
S2/kg H, by 2025

S1/kg H, by 2030

Solar Cells
PV array

power fuel cell
conditioning storage
‘ ]' & controls
https://www.bp.com/en/global/corporate/energy-
economics/statistical-review-of-world-energy.html
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What does our electrocatalyst look like?
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How does the electrocatalyst perform?
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Is our electrocatalyst stable?
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Conclusion
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Effect of Ce doping
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Challenges

Pure Ni
foam

Ce doped layer with NH,F
Difficult to synthesize.
Poor performance

Ce doped layer without NH,F
Synthesis possible
Poor perfprmance
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Ce doped layer with
NH,CI
Synthesis possible
Good perfprmance




Composition analysis

Electron Image 9

M spectrum 12
Ni (I

Spectrum 12
¥

10 15 20 25 30

Sum !

Line Type k Factor type Absorption W1t% Sigma Atomic %

Correction

K series 1.032 Theoretical 1.00 19.28 0.36 46.82
K series 0.602 Theoretical 1.00 21.15 0.29 14.72
K series 0.621 Theoretical 1.00 57.07 0.40 37.77
L series 1.059 Theoretical 1.00 2.51 0.26 0.70

100.00 100.00



Performance results of our catalysts
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