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High pressure PEM water electrolysis
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High pressure operation
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Polarization curves measured at T = 90°C
1:P=1bar
2 : P =50 bar.
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No significant impact of pressure on
electrochemical performances
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High pressure operation
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Gas cross-permeation phenomena
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High pressure operation
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Modelling

* Thermodynamics : Henry’s law
» Kinetics : Fick’s law of diffusion

‘B T/°C 10 20 40 60 85

é ; pm,/cm?.Pals! 2.1x10-12 2.3x10°12 3.7x10°12 5.3x10°12 8.4x1012

Dy, / cm2.s-! 2.1x107 2.5x107 4.2x107 6.5x107 1.1x10°¢

pm/cm?.Pals! 3.8x10712 4.6x10712 7.6x10°12 1.2x10°1 2.0x10°1

Dy, / cm?.s7! 3.9x107 4.9x107 8.7x107 1.5x10° 2.6x10°

Dy,,/De, 1.9 2.0 2.1 23 2.4
‘ ‘ H, and O, permeability and diffusion coefficient in fully hydrated Nafion 117 at different temperatures.

the H, content in O,
(at constant temperature

T 5o 0
@ and pressure) is inversely K

proportional to current =

dllO

. density :

dl dUd



Design of a high pressure stack
High pressure test bench
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DES TECHNOLOGIES
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High pressure PEM water
electrolyzer
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High pressure test bench
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Polarization curces measured on the stack
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Technological developments
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G.enHy® 1000 NI H.2/h0‘ur \
max input =5 kW

1-10 bars

1 |

GenHy® 3000 NI H,/hour
max input =5 kW
1-50 bars

automated, EC certified

h

GenHy® 5000 N1 H,/hou
max input = 30 kW
1-10 bars
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Conclusions & perspectives

Achievements

e GenHy®100 to GenHy®5000 (5 m? H,/hour)
e operating pressure : up to 100 bars
e different technologies for different applications

Short-term perspectives
e non-noble electro-catalysts
e catalyst deposition techniques to be improved
* reversible systems




