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Abstract: Hybrid polymeric nanoparticles containing metal silver nanoparticles were successfully synthesized. Mon-
odisperse poly(styrene-co-vinylbenzyl chloride) (PSBC) nanoparticles with an average diameter of 100-200 nm were syn-
thesized by surfactant-free emulsion polymerization. The chlorine group on the surfaces of the PSBC nanoparticles was
converted into thiol group by surface modification with thiourea. The thiol groups of the surface-modified nanoparticles
with thiol group (PSBSH) were reacted with Ag+ ions to form Ag-S bonds and then produce the PSBAg hybrid nanopar-
ticles containing Ag nanoparticles, intercalatedon to the surfaces through reduction. The successful immobilization of Ag
onto the surface of the polymer nanoparticles was confirmed using various characterization tools. The surface plasmon
resonance (SPR) was observed from the Ag nanoparticles of the PSBAg nanoparticles. By varying the size of the poly-
mer nanoparticles and the amount of silver adhered onto them, the surface plasmon resonance of the nanocomposite mate-

rials was investigated.
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Scheme 1. Polymerization of poly(styrene-co-vinyl benzyl chloride)
(PSBO).

Table 1. PSBC Nanoparticles,
Amounts of MOTAC

Prepared with Different

Sample Diameter (nm) Amount of MOTAC (mmol)
P1 ~150 0.24
P2 ~125 0.48
P3 ~100 0.72
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Scheme 2. Preparation of thiol-functionalized polymer nanoparti-
cles.
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Figure 1. FTIR spectra of PSBC and mPSBC nanoparticles.
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Scheme 3. Immobilization of silver nanoparticles to mPSBC
nanoparticles.
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Figure 2. SEM and EDX data of PSBAg nanoparticles.
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Figure 3. TEM data of PSBAg nanoparticles when using a form-
aldehyde (1.25 mL) as a reducing agent with different size of poly-
mer: (a) P1; (b) P2; (c) P3.

Figure 4. TEM data of P1 nanoparticles when treated with different
amount of formaldehyde: (a) 1.00 mL; (b) 1.25 mL.
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Figure 5. Raman spectra of P1, treated with different amounts of
HCHO, 1.00, 1.25, 1.50 mL.
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Figure 6. XRD patterns of samples bare PSBC and PSBAg
nanoparticles (P1 polymer treated with 1.5 mL HCHO).
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Figure 7. UV-Vis spectra of the P1 nanoparticles, treated with dif-
ferent amounts of HCHO 1.00, 1.25, and 1.50 mL. The insets
showed the solutions of the P1 nanoparticles with different amounts
of HCHO.
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Figure 8. UV-Vis spectra of PSBAg nanoparticles, P1, P2 and P3,
treated with HCHO 1 mL.
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