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Construction of long-rage ordered molecular array on nanostructured metals and
their applications as plasmonic materials

Kawauchi, Takehiro
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The fabrication ?rocedure of high-density 1 -conjugated poleer brushes by
surface-initiated polymerization on a gold surface was developed. Polyfluorene brushes with graft
density of 0.05-0.1 chains/nm2 were successfully obtained under optimized conditions. Polymer
brushes were also obtained using gold nanorod array (AuR) substrates. Since the AuR substrates acts
as SERS substrates, the polymerization process were analyzed in detail by Raman spectroscopy.
Self-assembly of non-conjugated viologen dendron molecules with w -mercaptoalkyl groups on Au
nanoparticles was also investigated. While optimizing the synthesis conditions, we found a one-pod
synthesis method of viologen nanoparticles using microwave heating technique.
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Figure 1. Preparation procedure of PFO brush by surface-initiated polymerization of functionalized AB-
type fluorene monomer with Ini-SAM on a Au plate substrate.
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Figure 2. a Fluorescence spectra of the PFO brush substrates
prepared by the polymerization for 1 (i) and 20 min (ii). b A
0.05~0.1 chaing/nn? stacked trace plot of PDA-detected SEC curves of PFO
detached from the PFO brush prepared by the polymerization
AB for 20 min. ¢ UV(380 nm)-detected SEC curves of PFO
detached from the PFO brush prepared by the polymerization
for 20 min (iii) and PFO generated from the solution during the
surface-initiated polymerization (iv).
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Figure 3. SERS spectra of Ini-SAM prepared on a Au nanorod
array substrate (a) and a substrate obtained by treating the Ini-
SAM with Pd(P(t-Bu)s)2 in toluene followed by quenching with

36% water (b), and a SAM of phenylacetylene prepared on a Au
nanorod array substrate (c).
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Figure 4. One-pot synthesis procedure of viologen
nanoparticles by microwave heating.
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