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Introduction

In situ reference electrodes are valuable in water electrolysers due to their

ability to breakdown the voltage contribution from various processes.! We have

applied and built on previous work!43in order to deconvolute the anode and

cathode potential contributions of a working proton exchange membrane water

electrolysis (PEMWE) cell simultaneously. This has allowed:

« Better analysis of testing including performance of different components

* Aid of optimisation of cell design and components

« Evaluation of voltage loss mechanisms

« Understanding of reaction mechanisms, stability and durability issues, and
mass and charge transport phenomena

« Standardisation of cell voltage breakdown using in situ reference electrodes
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Figure 2 An exploded view of the component assembly for the In situ
reference electrodes on both the anode and the cathode for simultaneous

measurements.
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Results & Discussion

RHE Figure 3 Is a visualisation of the ionic conductivity pathway that is created
after PFSA ionomer impregnation of the PTL enabling the local potential at
the CCM to be connected to the RHE via the salt bridge.

Figure 4 shows an example of a polarisation curve obtained using the cell
with In situ reference electrodes on both the anode and the cathode.

The polarisation curve demonstrates that the salt bridge reference
electrodes with the PFSA ionomer impregnation of the PTLs have been
successful as the anode, cathode and overall cell voltages measured were
within expected values.

—o— Anode Potential
— v IR Corrected Cell Voltage

—a&— Cell Voltage
—4A— Cathode Potential
—&— Anode - Cathode

1.8 - -
17 1.628 V i
) / _
> 8y '-
o 1.5- | -
(@)) ] ]
©
1.4-

bp | %

# Department for

Sclence, Innovation
www.npl.co.uk

Acknowledgements

This work was supported by bp plc and the
National Measurement System of the UK
Department of Science, Innovation and

& Technology
© NPL Management Limited, 2023




	Slide 1

