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Structural study of agglomerate model of the cathode catalyst layer and
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ARTICLE INFORMATION ABSTRACT

Original Research Paper Catalyst layer is one of the important components of PEM fuel cell that its modeling and optimization
Received 18 February 2017 can have a significant effect on the performance and the price of fuel cell. Despite successes were
Accepted 08 April 2017 obtained to improve the fuel cell performance but still the slow reaction of oxygen in the cathode
Available Online 06 May 2017 catalyst layer and mass transfer limitations are the main factors that reduce the efficiency and the

performance of PEM fuel cell. The aim of this paper is modeling the cathode catalyst layer with
agglomerate model homogeneous and a_gglo_merate m_odels and compgrison Wit_h together. Tr_]e governing equati(_)ns are
cathode catalyst layer including oxygen diffusion equation, electrochemical reaction rate equation, transport equations of
PEM fuel cell protons and electrons and auxiliary equations that solved by Matlab software and validated with
comparison with homogeneous model experimental and numerical data available in the literature. The results show that at constant porosity,
with increasing the agglomerate radius and thickness of ionomer film around agglomerate, the
activation loss is increased and the concentration is reduced therefore the fuel cell performance is
reduced. By more decreasing the radius of agglomerate, the fuel cell performance curve base on the
agglomerate model approach to the performance curve base on the homogenous model.
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Fig 1 Schematic of the cathode catalyst layer
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