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Abstract

In this study, the bionic structures formed by transferring PDMS (polydimethylsiloxane) by using the
beetle wing structure and cicada wing were utilized as the bionic structure template. Then to incorporate
the technology of thermal vapor deposition, we use the precious metal silver to co-deposit on the PDMS
nanostructure. Field Emission Scanning Electron Microscope (FESEM) was used to observe whether the
precious metal silver which forms a nano-island-like metal array on the PDMS surface in which its
structure can form very strong 3D hot-spots effect. We also compare the flexibility and stability of SERS
(surface-enhanced Raman spectroscopy) detection on flexible SERS substrates of lithographic and bionic
PDMS. To find the best conditions for the SERS detection capability of the beetle wing structure, we
have tested 25, 30 and 35 nm thicknesses of Ag vapor deposition on four substrates, namely the original
beetle wing (BWS), cicada wings (CW) for 25, 30, 35 and 40 nm, the transferred beetle wing structure
(PDMS-BWY), the transferred cicada wing structure (PDMS-CW), the flat PDMS (PDMS-plate or
PDMS) and the plain slide (Glass). Finally, we use the dye (Rhodamine 6G) and standard contamination
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detection molecule (4-MBA) as the detection objects by which we can distinguish the Raman signal
enhancement to resolve the most suitable vaporization thickness and detect compounds for these
substrates. According to the Raman signal enlarged by SERS, we can find out the base structure of
PDMS-BWS and PDMS-CW (or CW ) are the better one to detect the pollutant molecule. We also
measure the roughness of PDMS-BWS and BWS by the AFM and find out the factor of roughness 1s
related the 3D hot spot effect. The experimental results illustrate that such method can be used for water

contamination detection of environmental pollution and industrial wastewater in the future.
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