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This work presents the synthesis and functional characterization of three-dimensional (3D) Au and Au–Ag
alloy nanowire networks fabricated using ion-track nanotechnology. This approach allows precise control
over nanowire diameter (40–200 nm), alloy composition (10–90% Ag), and network porosity (20-98%). Selec-
tive removal of Ag atoms yields hierarchical porous nanowires with tunable ligament size and interconnected
geometry.
The catalytic performance of Au nanowire networks was evaluated in methanol oxidation reactions. Their 3D
structure and large electrochemically active surface area resulted in peak current densities up to 200 times
higher than flat electrodes, with excellent stability over repeated cycles. These results highlight the nanowire
networks as robust and tunable systems for porous catalysis and direct alcohol fuel cell applications.
In addition, wettability studies revealed a transition from hydrophilic to hydrophobic behavior with increas-
ing porosity. Super-hydrophilicity was observed at intermediate porosities, while highly porous structures
displayed the rose-petal effect. Such control over wetting states opens opportunities for applications in liquid
transport, microfluidics, and sensors.
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