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o Air Liquide Hydrogen plant – Home of the

largest PEMWE electrolyser capacity (20MW,
Cummins/Hydrogenics) in the world.

o Innovation Zone - Industrial Park on
Decarbonation and Electrification.





NSERC Tier 1 Canada Research Chair in 
Green Hydrogen Production (7 years, $1.4m)

Research Funding

3 years, >$0.5m

>$0.5m

INNERGEX Research Chair in Green Hydrogen 
Production (5 years, >$0.6m)
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OPEN ACCESS!

https://pubs.rsc.org/en/content/art
iclelanding/2022/cs/d0cs01079k 
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Main Barriers

o Production, transportation, and distribution costs as well as infrastructure 
development;

o Policy and regulatory framework development and harmonization between 
regions;

o Lack of market structure and off-takers (demand uncertainty);

o Lack of financial support in the early stage of deployment;

o Access to natural resources; 

o Environmental and safety issues.
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Hydrogen has no colour…This is a fact!
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Hydrogen has no colour…This is a fact!
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LCH2 and RH2 VALUE CHAIN



WATER ELECTROLYSERS
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Critical and Strategic Minerals (CSM) 
PGM – Platinum Group Metals

Ir: US$164/g 
(March 2022)

v 2030 EU target: 2 x 40 GW of
electrolysers (if all PEMWEs) with
a current loading of 0.50 gIr/kW
(2 mgIr/cm2) è 500 kgIr/GW è
40 tonnes of Ir

Global annual production: 7-9 tonnes

v Iridium demand in PEMWE (FCH-JU target)
2020: 0.6 – 0.7 tonnes / GW - 2030: < 0.2 – 0.25 tonnes / GW

v Iridium loading in PEMWE (FCH-JU target)
2020: 2.7-3.0 mg/W - 2030: < 0.3 mg/W

@Bruno G. Pollet

Ir: US$ 139/g
(22.08.2022)
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v

v

Ir: US$176/g
Pt: US$31/g



Iridium (Ir) in PEMWE

o 0.2 - 0.5 kg of Ir per MW.

o 200 - 500 kg of Ir per GW.

o US$100 000 of Ir in 1 MW.

o US$100 000 000 of Ir per 1 GW.

o To produce 6 000 000 tonnes of hydrogen require 40 GW of PEMWE and 
20 tonnes of Ir!
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Top Producers of Critical Materials in Electrolysers

Extract from: IRENA (2022), Geopolitics of the Energy Transformation: The Hydrogen Factor,
International Renewable Energy Agency, Abu Dhabi. 22



Hydrogen (MH) storage materials
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Assembly line for hydrogen storage materials
(A fully functional production line to produce metal hydride materials)

Copyright HySA Systems 
(University of the Western 
Cape, UWC)
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Availability of mineral 
deposits for the
manufacturing MH 
alloys in South Africa

Metal Hydride Materials



Main Elements in Electrolysers (and Hydrogen Fuel 
Cells), Metal Hydrides and Lithium-ion Batteries
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CRM Supply Risk
o PEMWE and AWE use PGMs 

typically as catalysts – Iridium 
and Platinum which are 
considered to have high supply 
risk.

o Out of 5 critical materials, only 
titanium is considered to have 
low to medium supply risk.

o Yttrium and Scandium used in 
SOEC are considered to have a 
high supply risk.

o Recycling may not play an 
important role in relaxing the 
supply chain situation of these 
CRMs because of overall market 
growth rate.
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Conclusions
o Increasing concerns about the future availability of CRMs e.g., Li, Co, Ni and rare 

earths but also processed materials and components.

o The bottleneck is not caused by physical scarcity.

o The bottleneck is caused by geopolitical aspects  - extraction + processing of CRM 
are concentrated in a small number of countries – although China + Russia dominate 
most of the markets. 

o Countries (mainly US, EU + Japan) with a large demand for CRMs for their clean 
energy industry depend on a small group of suppliers.

o This is going to create disputes and possible regional conflicts!
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IRENA – International Renewable Energy Agency
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