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Ragone Plot: Energy vs Power Density
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Source: “Indication of anomalous heat energy production in a reactor device containing loaded nickel
powder”. Levi et al. 2013



chloroplast stroma

ferredoxin-NADP reductase

light

(000000
l[l

oxygen-evolving complex

115 ,‘ :......

thylakoid lumen

e—
4H,0 + 4e" —
40H +2H, L
e i — EF

[1.23 eV
40H" + 4h+ >
2H,0 + 0,

Metal
Semiconductor Electrolyte electrode



Hydrogen cycle




Direct photoelectrolysis

Cathodic: 2H*+2e > H,
Anodic: 2H,0 > O,+4H*+4e
TOTAL: H,O > H, + 720,

Potential: 1.23 V Electrolyte  Semiconductor  Electrolyte




Band bending
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Challenges for photoelectrochemistry

1. Absorption

2. Separation of charges

3. Catalysis
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Materials for photoelectrodes
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Improving photoelectrode efficiency
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Potential of the reaction
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Hybrid photoelectrode
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Hybrid photoelectrode
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Thank you for your attention!
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