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To improve cell performances of polymer electrolyte fuel cells, knowledge of the relationship between the structure and
the cell performances of catalyst layer is required because structure of catalyst layer influences on mass transport which

is one of the factors that lowers cell performances. In this study, the mass transport and the chemical reactions are

calculated in the three-dimensional catalyst layer model. The information about the dependence of proton conductivity

on the thickness of ionomer thin films that calculated by molecular dynamics simulation was introduced to the mass

transport calculation as a correction term. The results suggest that nanoscale structures have a large influence on the cell

performance.
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Table 1 Conditions of catalyst layer models

FHESRY A X 04X04X50  pm?
ZepeR 0.65 -
Pt/C 045 -
Ic 0.25,05,1.0 -
I—R 1 Uhifk 30 nm
H4hies 2 nm




Fig. 1 Cross section of the calculatlon system Black, red, and green area
shows carbon black, Pt particle, and ionomer thin film respectively

Jonomer thin films

Virtual sphere

Fig. 2 Schematic of ionomer coating model. This model considering the
meniscus curve and the minimum thickness of ionomer thin films.
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Fig. 3 Comparison between the proton conductivity with and without
considering the correction term.
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Fig. 4 Tonomer thickness distribution with different I/C.
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Fig. STV curve with different I/C. Solid lines and dotted lines show the
result when considering and without considering the correction term
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