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Spectroscopic Study of Self-assembly Structure of Silver
Nanoparticles
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Abstract Two-dimensional submonolayer of silver nanoparticles was prepared on glass surface by
self-assembly method. Double assembly structure of silver nanoparticles was aso constructed with
4-aminothiophenol as the linker, forming particle cluster with molecular gap between the particles. Surface
plasmon resonance (SPR) of the assembled silver nanoparticles depended on the distance between the parti-
cles, the adsorption of molecules, and the assembly structure. The electromagnetic coupling among the par-
ticles in the particle monolayer resulted in a blue shift of the SPR band. The adsorption of
4-aminothiolphenol, on the other hand, caused a red shift of the SPR band. Surface-enhanced Raman spec-
troscopic results demonstrated that the silver nanoparticle cluster with molecular gap between the particles
led to a great enhancement of the Raman scattering of the linker 4-aminothiophenol molecules, and larger
extent of charge transfer between the 4-aminothiophenol molecules and silver nanoparticles.
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Figure 1 Scheme of the single and double assemblies of silver
nanoparticles

22 RETHREEFSTHRLR

P 3 I Ay AR I LA K AN ) 2 i B AR 1 FR R i
Jeil. RV IR B AN T E O, AT 423
A 434 nm (K& 3a). iR TR DA 15 1
PRI, 5 W AR A T IR P B DU 155
TSR I MBS R KNS VIR, R 7 PR
IS, ORLT B AR S2 1R G IR FL 3 vl e 0 A TR AR A 38 2 i by,



No. 17

Ji - REAR: ARANRORL T A LSS G T 5 1563

B2 —kE@M IR0 T4 3851 1) SEM &
Figure2 SEM graphs of single (a) and double (b) assemblies of
silver nanoparticles
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Figure3 Absorption spectra of silver particles
(a) silver colloid; (b) monolayer of silver particles; (c) monolayer of silver
particles adsorbed with PATP molecules; (d) double-assembly of silver parti-
cles
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