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Porous silicon as a template for fabrication of SERS-active substrates

Hanna Bandarenka
Belarusian State University of Informatics and Radioelectronics, Belarus

Surface Enhanced Raman scattering (SERS) allows detection or state identification of molecules at sub-micromolar
concentrations which are especially required for accurate analysis of physiological liquids. An enormous increase of
Raman signal intensity from molecules adhered on metallic nanostructures is mostly connected with plasmonic properties of
metals. By today solid SERS-active substrates have attracted a great attention due to enhancement factor (EF) reproducibility
and simple use. On the other hand solid substrates have to be composed of highly ordered arrays of metallic nanostructures
which are fabricated by complicated and expensive nanoengineering methods. In this report, results of a research of porous
silicon (PS) as a template for the fabrication of SERS-active substrates are presented. PS was formed by an electrochemical
anodization of bulk silicon in HF-based solutions. Dimensions of pores and silicon crystallites in PS were varied from a couple
of nanometers to micron by the anodization regimes and the type of bulk silicon. Metallic nanostructures were deposited on
PSby “wet’methods. PS templates provided fabrication of different morphological forms of metallic structures (nanoparticles,
dendrites, nanovoids, etc.). It was found that plasmonic properties of the metallic nanostructures strongly depend on the PS
morphology and the metal deposition regimes. SERS-activity of the obtained substrates was studied using aqueous or alcoholic
solutions of rhodamine6G and metallic porphyrins as analytes. It was estimated that EF of SERS-active substrate based on PS
template can reach 10°. Deviation of EF reproducibility from substrate to substrate was shown to be less than 20 %.
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