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Abstract
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Abstract:

Inkjet printing of catalyst ink was developed for preparation of membrane electrode
assemblies (MEAs) with three different procedures: inkjet printing onto gas diffusion
layer followed by compression with membrane, decal transfer of inkjet-printed catalyst
layer from Teflon sheet onto membrane, and direct inkjet printing onto membrane.
Single and composite catalyst layers were deposited with little material loss because of
the picoliter droplet size and the nonnecessity of deposition mask. It was found that for
single 5 cm2 Pt/C layer deposition of 0.15 mgPt/cm2 loading on each electrode, the
direct inkjet printing onto membrane gave the highest open-circuit voltage and the
largest current density at 0.6 V of 475 mA/cmz. Those may be due to the formation of a
well-defined but porous catalyst layer. Scaling up an MEA by inkjet printing from 5 to
25 cm2 resulted in a reduction in current density of only about 10 %. Finally, the degree
of carbon monoxide-tolerance was found in the following order: single inkjet-printed
PtRu/C layer, composite layers of equally loaded PtRu/C on Pt/C, and single Pt/C layer
on the anode side, as the total metal loading of the anode was fixed at 0.15 mg/cm2 by
inkjet printing onto membrane. In addition, PtRu/C scale up to 100 cm2 in array fuel cell
brought about the current density at 0.6 V of 237.8 £ 24.0 mA/cmz, where the standard

deviation was only about 10% of the average value.
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