Lawrence Berkeley National Laboratory
LBL Publications

Title
Effect of Cobalt Cation Concentration on PEMFC Electrode Performance

Permalink
https://escholarship.org/uc/item/3dm0467wW

Journal
ECS Meeting Abstracts, MA2022-02(42)

ISSN
2151-2043

Authors

Lee, ChungHyuk
Wang, Xiaohua
Peng, Jui kun

Publication Date
2022-10-09

DOI
10.1149/ma2022-02421574mtgabs

Copyright Information

This work is made available under the terms of a Creative Commons Attribution-
NonCommercial License, availalbe at https://creativecommons.org/licenses/by-nc/4.0/

Peer reviewed

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/3dm0467w
https://escholarship.org/uc/item/3dm0467w#author
https://creativecommons.org/licenses/by-nc/4.0/
https://escholarship.org
http://www.cdlib.org/
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2 Material Synthesis and Integrated Devices Group, Los Alamos National Laboratory, Los Alamos, 87545, °
Energy Systems Division, Argonne National Laboratory, Illinois 60439, USA ¢ Energy Technologies Area,
Lawrence Berkeley National Laboratory, Berkeley, California 94720, United States*email address of
corresponding authors

Metal alloy catalysts, such as Pt-Co, reduce the activation energy of oxygen reduction reaction, leading to
improved proton exchange membrane fuel cell (PEMFC) performance. However, leaching of non-noble
elements contaminates the ionomer and membrane, which has a negative impact on the durability of
PEMFCs. For the commercial success of metal alloy catalysts, understanding the mechanisms of how
cation contamination affects PEMFC performance is crucial. Here, we investigate the effect of cobalt
cation contamination effects through intentional doping of decal electrodes. Electrochemical testing
results are coupled with membrane conductivity and water uptake measurements, as well as impedance
modeling to identify the mechanisms of performance loss. Our results provide a comprehensive
understanding of how cation contamination affects performance, which can inform mitigation strategies

and new materials development that can enable the use of metal alloy catalysts in PEMFCs.
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Figure 1: Water uptake and proton conductivity decreases with increasing cation contamination within PFSA ionomer films, which
leads to poor PEMFC performance.





