Abstract #232, 224th ECS Meeting, © 2013 The Electrochemical Society

M acr oscopic M odeling of Degradation and
Performance Concernsin Proton-Exchange-
Membrane Fuel-Cell Catalyst Layers

Adam Z. Weber

Environmental Energy Technologies Division
Lawrence Berkeley National Laboratory
Berkeley, CA 94720

It is well known that for optimal performance of
polymer-electrolyte fuel cells (PEFCs), the design of the
catalyst layersiscritical. Even though these layers are the
thinnest in a PEFC, they are arguably the most important
and least understood. In many respects, making catalyst
layers is a black art, where the exact microstructure and
its effects are unknown. Through modeling, it is possible
to ascertain the important phenomena occurring in the
catalyst layers, which leads to improved performance and
understanding.

In the catalyst layers, al of the various phases in a
PEFC exist. Thus, there is membrane, gas, liquid, and
solid (mainly carbon). In addition, there are
electrocatalysts where the charge-transfer reactions take
place. An accurate model of a catalyst layer requires that
all of these phases and their various interactions be
modeled from a physical perspective.

In this talk, recent work describing the modeling and
diagnostics of catalyst layers will be discussed. The focus
will be on the implications of low Pt loadings including
the use of very thin nanostructured catalyst layers. In
addition, degradation studies including that of modeling
of hydrogen crossover and carbon-corrosion effects on
catalyst layers and cell performance will be discussed.

Acknowledgements

AZW would like to thank the various people who helped
in the research for this talk including past and present
members of the Weber group at LBNL, the LANL water-
management and durability fuel-cell team, and Kunal
Karan. This work was funded by the Assistant Secretary
for Energy Efficiency and Renewable Energy, Fuel Cell
Technologies Office, of the U. S. Department of Energy
under contract number DE-ACO02-05CH11231.




