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Sustainability and recovery 
of precious metals from 
scrapped DPF



Platinum Group Metals (PGMs)
One of the 27 critical raw materials identified by EU
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One quarter of all goods manufactured either contain a 
PGM or had a PGM play a key role in its production.

Precious Metals (PMs)
Platinum Group Metals (PGMs)
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South Africa  
71.5

Russia 14.5
Zimbabwe   6.4

Canada  3.9
Other  3.6

Global Platinum 
Production in 2012

Gordon B. Haxel, Sara Boore, and Susan Mayfield from USGS 

Abundance (atom fraction) of the chemical elements in Earth's upper continental 
crust as a function of atomic number.



G.M. Mudd et al. / 
Science of the Total 
Environment 622–623 
(2018) 614 –625
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Auto catalyst: ~E-1wt%
PGM content in selected samples 
of plants and animal tissues

PGM usages per industry as in 2010
J. Pawlak et al. Journal 
of Trace Elements in 
Medicine and Biology 
28 (2014) 247–254

Environment 
impact
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High temperate - energy demanding and 
may generate harmful substances 

Pyrometallurgy

Hydrometallurgy

Hazardous chemicals such as the toxic complexing 
agent NaCN or the corrosive aqua regia

Current industrial PGM 
recycling technologies



J.C. Meier, et al. Beilstein J. Nanotechnol. 2014, 5, 44–675

Pt catalyst 
degradation 
in PEMFC

Y. Sugawara, et al, J. Electrochem. Soc. 2012, 159, 11, F779-F786 

Fundamental principle of platinum dissolution is 
described by surface reaction dominated by transit 
potential treatment.
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Electrochemical potential cycling enhances the dissolution
rates (2-3 order) as compared to static potential
Dissolution efficiency > 95%
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Ordinary potentiodynamic 
operation leads to 
significant redeposition.

R. Sharma, S. Gyergyek& S.M. Andersen. ChemSusChem, 2018, 11, 3742 – 3750.

Continuous collection of 
dissolved Pt species with a 
separate electrode increases 
dissolution efficiency and 
improve reaction kinetic.
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Auto
catalyst
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Economy and benefit

Secondary raw materials
• 90% cheaper than primary production
• Reduce environmental and health issues
• Smart waste management – urban mining

Alternative process
• Flexible and low capital cost 
• Environmentally friendly
• Potential for decentralized facility
• Value added products

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwi-qPmZxqXgAhUmNOwKHXLjB9QQjRx6BAgBEAU&url=https://moffattscrapiron.ca/scrap-iron-blog/end-of-life-vehicle/&psig=AOvVaw3CG2PriVx8oYllZr22FQyE&ust=1549488855119860


Fuel cell
catalyst
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Auto
catalyst

Fuel cell
catalyst
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• Improve waste management and regulation
• Sustainable recycling development
• Green transformation
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CriMaRec Aps
Critical Material Recovery
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Thanks for your attention
mashu@kbm.sdu.dk
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