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Although polymer electrolyte fuel cells (PEFCs) have already been commercialized for fuel-cell vehicles (FCVs) and residential fuel cell systems, a
technology to reduce the amount of platinum (Pt) catalyst in PEFCs without compromising their power generation efficiency and durability holds the
key to their full-fledged dissemination.

To realize this goal, Toshiba has already proposed a technology called the alternating catalyst layer structure (ACLS) that achieves a low-Pt-loaded
catalyst layer for PEFCs by means of a unique stacking structure. As part of this research, we have now developed a variation of this technology
called the modified ACLS (hereafter abbreviated as M-ACLS) by reconsidering the catalyst composition and fabrication processes of the ACLS elec-
trode, resulting in substantial improvements in the oxygen reduction activity and durability against load fluctuations. Experiments on a PEFC unit cell
using the M-ACLS electrode have confirmed that it reduces the amount of Pt to 0.15 mg/cm? in the cathode, about one-third of that using conventional

platinum-cobalt (Pt;Co) catalyst, and to 0.025 mg/cm? in the anode.
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Basic structure of membrane electrode assembly (MEA) for PEFC
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Typical cross-sectional scanning electron microscope (SEM) images of
ACLS electrode and catalyst unit
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Typical cross-sectional SEM image of M-ACLS electrode
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Comparison of oxygen reduction activity of various electrocatalysts
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Dependence of surface area (normalized) on number of load cycles
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SEM image of Pt particle aggregate in Pt band precipitated in electrolyte
membrane
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Polarization curves of PEFC single cells with M-ACLS cathode (Pt:0.15 mg/cm?)
and commercial Pt3Co/C cathode (Pt:0.4 mg/cm?)
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