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Synthesis of Size-Controlled Urchin Ag Nanoparticles and
Surfcace Enhanced Raman Spectroscopy (SERS)
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Abdtract: Controlling the shape of Ag nanoparticles (NPs) is very difficult. In the present work, urchin Ag NPs with
different sizes and pod length control have been synthesized successfully in high yield by the concentration of a reducing
agent. Unique Ag NPs were observed by TEM and SEM. These nanocrystals exhibit tunable surface plasmon resonance
properties from the visible to near-infrared regions. They were applied to surface-enhanced Raman scattering (SERS)
substrates using rhodamine 6G (R6G), benzenethiol (BT), and 4-amino benznethiol (4-ABT) molecules. The enhanced
local field effect due to the sharp pod length, size, and surface plasmon of the urchin Ag NPs resulted in enhanced
SERS properties and can serve as high-senditivity substrates for SERS measurements.
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Fig. 1. TEM and SEM images of sample 1 (a, b), sample 2
(c, d), sample 3 (e, f) with urchin Ag NPs.
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Fig. 2. Uv-vis spectroscopy of sample 1, sample 2, and sample
3 with urchin Ag NPs.
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Fig. 3. XRD data of sample 1, sample 2, and sample 3 with
urchin Ag NPs.
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Fig. 4. (@) R6G, (b) BT, and (c) 4-ABT SERS data of urchin
Ag NPs with sample 1, sample 2, and sample 3.
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