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Plasma Spray: Working Princriple
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Plasma Spray: DLR Equipment and Electrodes Fabrication
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Comparison of different Electrolysers

Source: 
http://www.fch.europa.eu/sites/default/files/2%20Water%20Electrolysis%20Status%20and%20Potential%20for%20Development.pdf
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Catalyst benchmark for AWE

Bodner et al., WIREs Energy Environ 2014,  doi: 
10.1002/wene.150

C.C.L. McCrory, S. Jung, I.M. Ferrer, S.M. Chatman, J.C. Peters, 
T.F. Jaramillo, Journal of the American Chemical Society, 137 
(2015) 4347-4357

Best known
catalyst

Best non-
noble metal
catalyst

HER Pt Ni / NiMo
OER Ir / Ru Ni / NiFe / NiCo
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Selected Catalyst

HER
NiAlMo alloy

OER
NiAl alloy
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Process Optimization

Plasm
a enthalpy

NiAlMo coating with 
different particle enthalpy
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Performance Test with DLR Electrodes – continuous improvement

2017
1,8V @ 0.6 A/cm² with Zirfon

2019
1,8V @ 0.72 A/cm² with Zirfon

6M KOH, 80°C, Zirfon
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2020: 1,8V @ 1.1 A/cm² with Zirfon at 70°C

Results will be made public soon. 

Stay tuned for our upcoming publication

Performance Test with DLR Electrodes – continuous improvement
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Cost Analysis
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VPS APS
Yield per day 3 m² 3 m²
CAPEX 2,8 million € 0,480 million €
Depreciation time 10 years 10 years
Machine cost per day 1272 € 218 €
Other operating costs per day 212 € 196 €
Machine + other operating cost per 
m²

494 € 138 €

Staff cost per day 528 € 528 €
Coating cost per m² 670 € 314 €

Potential to further reduce another 30-45% with economy of scale



Plasma sprayed non-noble freestanding electrodes have potential to 
operate AWE 

- at 1.1 A/cm² (1.8V) with Zirfon at 70°C 
- above  2 A/cm² (1.8V) with new generation membranes

- The performance should be now demonstrated in stacks and in-field 
tests

- The cost of plasma sprayed caatlyst layer is estimated to be about 
300 €/ m² (approx 15 €/kW) with potential to be below 200 €/m² 
(approx 10 €/kW)

Conclusion
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