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Abstract
Our group recently presented a new method for template synlhesls of metallic nanotube structures using citrats ized Au, Ag, and Pd, o ind of nanotubes, denoted nanoparticle nanotubes (NPNTSs), are produced by
passing the NP solution through the pores of alumina The NPs bind electr y to of the NPs to form solid
nanotubes. Single-metal (Au, Ag) and composite (Au Ag, Au-Pd) NPNTs were synthesized by this method. The NPNTSs retain the NP muv hology, sifowing high corrugation, porosity, and eler ctivity. Detailed slructura] analysis revealed formation of metallic

by comparing Au NPs of 4£1 nm average diameter to the originally used 14+2 nm Au NPs as the starting colloid. The kinetics of MNP acqumulatipn and nanotube formation are different for the two NP sizes . smaller NPs tend to form less dense structures,
and the resulting NPNTs are more porous and fragile. Layered NPNT structures were prepared by binding of ca. one monolayer of, i ize, metal). High-resolution scanning electron
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Using small Au NPs:
Highly porous NPNTs.
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Using small Au NPs, destabilized in
1M NaCl solution:
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Conclusions

*<Au nanoparticles (NPs) of different diameters can be used t
coalescence and sporadic tubular fractions.

o form self i P

* NPNT Synthesis proceeds in two stages: 1) Primary binding of a NP monolayer via electrostatic interactio
density comparable to citrate-stabilized NP films on surfaces; 2) NP aggregation and coalescence, leading
structure after membrane dissolution.

+ Addition of electrolyte (NaCl) to the 4 nm Au NP solution decreases the solution volume needed for Ix
NPNTSs obtained. This is attributed to destabilization of the NPs in solution and enhanced coalescence.

+ The two-stage mechanism es formation of core-shell NPNTs showing radial gradients of NP siz
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