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Abstract The physical properties of the noble metal current-collector used for fuel cells are greatly influenced by the
material porosity. Therefore, increasing the porosity of the material studies has attracted much attention. One of the most
representative strategies is to use porosity additives in sintering materials. The conventional porosity additive had a three-
dimensional structure of a spherical powder. In this study, porosity additive with 2-dimensional (2D) nanosheet was used to
decrease the sintering density of Ag current-collector and its effect was confirmed. As a 2D layered structure material,
1 nm-thick RuO, nanosheets were used as porosity additives.
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Fig. 1. Layered structure material exfoliation process (a) The pristine of metal oxide layered structure, (b) hydrated metal oxide, (c)
the swelling nanosheets, (d) the exfoliated nanosheets.
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Fig. 2. (a) The colloidal suspension including the exfoliated nanosheets. (b, c) TEM and AFM images of the exfoliated 2D-Ru0O,
nanosheets.
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Fig. 3. Schematic diagram of the Ag current collectors coated on alumina substrate.
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Fig. 4. SEM images of (a) Ag, (b) Ag-Ru0O, (5 wt%), (¢) Ag-RuO, (10 wt%) thick film sintered at 800°C for 10 min, 1, 3, 5 and 7 days.
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Table 1
The porosity values as a function of heat treatment times of Ag,
Ag-RuO, (5 wt%), Ag-RuO, (10 wt%) samples at high temperature
(800°C)

Porosity
Sample -
10min 1day 3day 5day 7day
Ag-only ~11% ~8% ~T% ~5% ~3%
Ag+2DRuO,(5%) ~17% ~16% ~14% ~13% ~11%
Ag+2DRuO, (10%) ~17% ~15% ~13% ~13% ~11%
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