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IRION circular value chain AIMPLAS
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Target outputs: what IRION must deliver
Clear material, process and performance targets across the full circular chain
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Innovation · Feedstock diagnosis and pre-treatment
Building a reliable starting point for all recovery routes
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Real CCM/PTE complexity

The available material is not a neat 
laboratory powder. Catalyst is 
distributed across the 
membrane/PTL interface and 
includes Ir, Pt and other metals.

Representative sampling

Pre-treatment will define how to 
cut, separate, grind or condition 
samples while preserving material 
balance and comparability 
between routes.

Degradation information

New tests will assess ionomer and 
electrocatalytic-layer degradation, 
supporting both recycling 
decisions and future eco-design 
recommendations.
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Iridium recovery and catalyst pathway
From Ir-containing CCM residues to reusable catalyst materials
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Final summary

IRION in a nutshell
Circular recovery and re-use of iridium and PFSA ionomer from PEMWE catalyst-coated membranes

Why it matters What IRION delivers

• PEMWE needs iridium, one of the scarcest and most 
expensive CRMs.
• PFSA/Nafion-type ionomers create an end-of-life challenge 
due to persistence and future regulatory pressure.
• Current CCM recycling routes are still limited, especially when 
both metal and ionomer must be recovered together.

• New input-control methods for ionomer degradation 
and material pre-processing.
• Four Ir recovery routes: bioleaching, DES, ionic liquids 
and electrowinning.
• Purified Ir for catalysts/PVD targets and regenerated 
ionomer for new membranes.

Industrial relevance

• Recycled materials are integrated into new membranes, catalyst layers, CCMs and PTEs.
• Inkjet printing and PVD coatings target lower iridium loading, reduced fluorinated binder use and easier future recycling.
• Performance is verified through material characterisation, electrochemical testing, PEMWE validation and sustainability 
assessment.
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System
Prototyping
& Validation

• AIMPLAS is leading End of Life studies for novel 
Printed Electronics

• Study of recyclability of printed electronics thorugh
mechanical, chemical and biological routes

• Silver recovery from conductive adhesives

Conductive adhesives formulated with silver

Pretreatment (adhesive detachment / swelling)

Bioleaching / chemical leaching

Silver precipitation

Building Blocks
• Adhesives
• Inks
• Substrates

Material Recovery & Sustainability

Metal recovery (Silver)
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Thank you
Javier Castillo · AIMPLAS

jcastillo@aimplas.es
+34 666 428 009
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