
Eindhoven InsƟtute of Renewable Energy Storage, Department of Chemical Engineering and Chemistry

Thijs de Groot

Green hydrogen: why and how?
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Climate change is happening now….
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… so we need to switch our energy sources

A side discussion of limited relevance:



4 hƩps://energieopwek.nl/

With electricity we are heading the right direcƟon
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But there is more energy demand than just electricity

1 TWh = 
1.000 GWh = 
1.000.000 MWh
1.000.000.000 kWh

1 TWh = 3.6 PJ

1 Nm3  gas = 10.55 kWh Energy

Source: hƩps://www.ebn.nl/wp-content/uploads/2019/01/EBN_Infographic2019_14JAN19.pdf



What we need to do:
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SomeƟmes it is “easy” to switch to electricity  

BaƩery electric vehicle

Heat pump

Internal combusƟon engine vehicle

Central heaƟng



Ammonia

Steel

AviaƟ on

Energy density 
(MJ/kg)

Li-ion baƩery 0.36-0.88

Gasoline 46.4

Jet fuel 42.8

But there are more difficult energy areas

Shipping



And there is the challenge of seasonal storage 
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What is green hydrogen?



Water electrolysis is a dutch invenƟon
Adriaan Paets van Troostwijk 
(4 maart 1752 – 3 april 1837) 

He only has a Wikipedia page in English…….
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For the difficult applicaƟons green hydrogen can help



And hydrogen can help for long term storage
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But is not the soluƟon for everything!
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How much water electrolyzer capacity is expected to 
be needed in the world in 2050?

a) ~5 GW 
b) ~50 GW
c) ~500 GW
d) ~5000 GW

Worldwide electricity producƟon capacity: 9000 GW
Dutch electricity producƟon capacity: 47 GW
Dutch average electricity use: ~15 GW
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How much water electrolyzer capacity is expected to 
be needed in the world in 2050?

a) ~5 GW 
b) ~50 GW
c) ~500 GW
d) ~5000 GW



Green hydrogen: how much do we need?
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Expected hydrogen demain (controversial)



19

What is the largest electrochemical process in the world in 
terms of power consumpƟon today? 

a) Water electrolysis
b) Chlor-alkali electrolysis
c) Aluminum electrolysis
d) Iron electrolysis
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What is the largest electrochemical process in the world in 
terms of power consumpƟon today? 

a) Water electrolysis (nr. ?, ~2 GW)
b) Chlor-alkali electrolysis (nr. 2, ~25 GW)
c) Aluminum electrolysis (nr. 1, ~100 GW)
d) Iron electrolysis (absent)


