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Abstract: 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-sensitivity substrates for SERS measurements.
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Sample 1. A7t Z2tA 30 33X &54 47 mL &

Z=Aysto] 7baishA] RPEFA|Z] AFEROA] 5 mM AgNOs 9

BHS 1 mL FAEHE. 2 Sof] A Z/dAIRI PVP (5
mg/mL)E 1 mL g $of A9 100 mM sto] =z}
A 1 mL FARE 30 52 ¢ 9he-& AlZIt}. 88
o] M2 ulrol|x] mgtio 2 Halsiry

Sample 2. A2} %E}Ai | 3AF &7 47 mL &
FArste] s AEFGAIZ] AJEoA 5 mM AgNO;
o] 895 1 mL "*}imr T o] AW ZgA PVP
(5 mg/mL)E 1 mL ¢} Al 100 mM sto] =24l
S 1 mLE &7 NG st Holl FARE So] 52 &

o WS AR

Sample 3. 47} Z2tA30] 3A SFS 47 mL &
FArsto] Z2stAl ARRE AIZD ZJEfollA 5 mM AgNOs 9]
€4S 1 mL FARE G5 &EAIl 100 mM sto]=2f
A2 1 mbL FARE oF A" 2GAIL PVP (5
mg/mL)E 1 mL FARH ohg 52 &9t ¥g-2 ARIch
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4AgN03 + N2H5OH i Ag + 4HNO3 + N, + Hzo - (1)

A 2 2 H=dAY AW /Al Y
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A+8.7171+= Uv-vis absorption spectrometer (SINCO
S-3100) Uv-vis &£87]8 AF&stgict. TEM (Bo:
At§l0]7d)S JEOL JEM-2010 & AM&3ton, EM (5
Al 7)) Phillips Model X130 S FEG AF&35t99tt.
XRD (X-ray diffraction)+= AXS D8 DISCOVER CuKa
(0.1542 nm)S Atgstgct. 249t 7]7]&= Jobin Yvon/
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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,
urchin Ag NPs.
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Fig. 4. (a) 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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