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the commitment to the public to demonstrate results of federally funded research.
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None

Executive Summary of CRADA Work:

Electrochemical compression and purification is a high potential technology that is likely to
outcompete mechanical compression for hydrogen end use applications. However, testing and
understanding what is occurring within the cell is difficult as it is not readily accessible through
experimentation. Thus, the main target is to increase performance and reduce cost of
electrochemical hydrogen compression (EHC) and purification (EHP) cells and stacks using
multiscale mathematical modeling informed by experiment. The models can provide physical
insight into limiting processes and develop mitigation methods, which can be proven out
through rapid sub-scale testing of the devices.

Summary of Research Results:

As a result of an extensive R&D process, HyET Hydrogen has developed an electrochemical
hydrogen compressor with an output of 10kg/day at up to 450 bar. LBNL helped HyET Hydrogen
design and subscale test of a modular compressor for 50 kg/day and up to 950 bar. This
included a complete multiphysics, transient 2-D cell model for the electrochemical compressor,
analysis of various components including gas-diffusion layers, and an upscaling methodology to
go from the 2D detailed model to a full-cell model including heterogeneities. LBNL helped HyET
Hydrogen design and optimize new compressor architectures for higher throughput, cell area,
and/or higher pressure operation. In addition, the use of the compressor and designs for
purification of hydrogen and stranded locations was modeled and explored.





