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The SEMPRE-BIO PEMWE
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Hydraulic cell compression #|

Basic principle:

« Active cell components are entirely surrounded
by hydraulic medium

* This ensures homogeneous cell compression (no
hot spots, any size and any number of cells
possible)

» Pressure controls allow for high-pressure
operation

* This ensures homogeneous waste heat transfer

* This allows for reproducible operation
conditions

W02011/069625:
Vorrichtung zur Energieumwandlung, insbesondere Brennstoffzellenstack oder Elektrolyseurstack




Hydraulic cell compression #2

High-pressure electrolysis:
Control of hydraulic media’s
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The SEMPRE-BIO test cell
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Results on test cell level #]I
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Reasonable performance of 2.0 A/cm? at about 1.92 V (bol) with low-cost components
ST Gas crossover for H, in 0, is far below LEL and neglectable for O, in H,




Results on test cell level #2
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pscaling in progress
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Conclusions

« By the aid of a novel test system with hydraulic cell clamping,
test results on cell level could be reproduced in two different
laboratories/test benches

- Various low-cost materials were investigated, indicating the
potential use of 316L as anode and cathode PP material

- Forupscaling to 500 cm?, a conservative material setup was
chosen that meets the necessary stack specifications

« Along-term run with Ti expended metal sheet utilized as a flow
field demonstrated the advantages of a Pt coating to reduce
the degradation rate

« The cell degradation varies under dynamic operation conditions

« The stack manufacture is now underway
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