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In recent years, unsupported noble-metal nanocatalysts received increased attention in consideration of various potential
application fields. However, due to high material costs and structure-dependency of catalytic performance, a precise control
of nanostructure fabrication is required. A highly suitable and scalable approach is represented by template-assisted synthesis
methods, which enable the direct adjustment of structural parameters and thus facilitate tailoring the catalytic performance.
One of the most flexible routes implies the employment of ion track-etched polymer membranes. Therefore, a certain polymer
(e.g. PC, PET, PI) is irradiated with swift heavy ions, leading to the formation of latent damage tracks. Selective etching of the
tracks produces high aspect ratio nanochannels with adjustable dimensions. These can be used as templates for the fabrication of
nanotubes. The tubes are formed by redox-chemical deposition of the desired material onto the pore walls. After dissolution of
the template, freestanding nanotubes are obtained. Depending on the angle of incidence and the ion fluence during irradiation,
even interconnected nanotubes can be generated, resulting in mechanically stabilized nanotube networks (NTNWs). As an
example, the synthesis of Pt NTNWs is shown in Figure 1. Due to the template-assisted approach, nanotube composition, size
and morphology can be easily controlled and tailored regarding potential applications. In case of methanol oxidation reaction
(MOR), a partially porous Pt NTNW is applied as catalyst, showing increased durability as well as mass activity compared to
a commercial Pt nanoparticle catalyst. Thus, the use of 3D nanostructured materials can increase specific surface area while
retaining structural stability, resulting in a better catalytic performance. Besides, utilization as a support with high surface area
and thermal, chemical as well as mechanical stability, e.g. as current collector in battery systems, is feasible.

Figure 1: Schematic representation of the template-assisted NTNW fabrication.
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