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Hydrogen production from air and 
sunlight

A gamechanger for the Flemish industry?
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H2 as an energy carrier

Source: IRENA (2019)
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H2 as a fuel

Source: EC; PRIMES (2018)

Europe ‘BAU’ scenario
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H2 as a fuel

Source: FCH JU (2019)



COK-KAT

Faculteit Bio-Ingenieurswetenschappen
7

H2 as a feedstock

Source: DECHEMA (2017); FCH JU (2019)
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H2 as a buffer
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H2 as a link

Grey hydrogen

Blue hydrogen

Green hydrogenFossil (import)

Import

Electrolysis

Hydrogen panels

Biomass
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New export countries
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New business models
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Leftovers are not enough

Solar electricity

Production (x8)

Electricity 

demand

Fuel

80% of energy demand

Electricity

20% of energy demand

Dedicated hydrogen

production is required
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There’s no such thing as a free lunch

10 €/kg 8 €/kg 6 €/kg

4 €/kg

2 €/kg

Electrolysers must 

operate at high capacity
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Demand will outweigh production

Source: VITO (2013), Waterstofnet (2018), Eurostat

Production capacity is 

the bottleneck
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What’s in it for Flanders?

?

Source: Waterstofnet (2018)

Import
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Hydrogen panels

Sunlight Air

Hydrogen panel
Low CAPEX

Low maintenance

Modular

Renewable hydrogen

Affordable, anywhere

- Only renewable, abundant inputs

- Work at the rhythm of the sun

- Black box principle

- Minimize costs

- Maximize impact
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Hydrogen panels

• ‘Solid state’: no liquids

• ‘Black box’: hydrogen from air and sunlight

• Modular: from kW to GW

• Safe: low pressure, no liquid leakage

• Predictable: no fluctuating power costs

• Low cost: no precious metals, no grid fees
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Anywhere
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• Example

• 1 PJ energy consumption  15% replacement by H2 = 1.25 kton/year

• 200 000 panels needed  800x800 m2 is sufficient

• Same production capacity as 10 MW electrolyzer (20 M€) (Refhyne

project Shell)
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Use case: industrial heat / process gas

800 x 800 m2

1.25 kton H2 / year
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• Example

• Colruyt will produce max. 50 ton H2/year

• 12 000 panels needed  140x140 m2 is sufficient
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Use case: distribution center

140 x 140 m2

50 ton H2 / year
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Use case: biorefining

Lignocellulose 

feedstock

Lignin oil

Catalyst 
Pulp

Cellulose

Hemicellulose

+ dimers

oligomers

Further 
valorisation

Upgrading to 
desired 

end-products

Biorefinery process

Solvent

Hydrogen

Reductive catalytic fractionation (RCF): A lignin-first biorefinery concept

100 

kton/year

1.6 kton/year

=

940 x 940 m2
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The sky is not the limit! What about space?

975 574 m2

Wind + electrolysis 364 ton H2/year

Hydrogen panels 1183 ton H2/year
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• Example: ‘agrivoltaic’ hydrogen panels

• 1% of agricultural land  7% of gas grid

• All grassland  2 Mton H2 per year

• This is twice the technical potential for hydrogen in Flanders in 2050, 

and ten times the current production of H2 by SMR in Flanders
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Use case: grid injection


