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ABSTRACT

The aim of our research was to verify a possible correlation between the pore size of mesoporous
silica nanoparticles (MSNs) and the sizes of gold nanoparticles (AuNPs) obtained by an
impregnation of gold salt in the MSNs, followed by a specific thermal treatment.

Mesoporous silica nanoparticles with tunable pore size were synthesized via a surfactant-assisted
method [1]. Tetracthoxysilane (TEOS) as silica precursor, cetyltrimethylammonium bromide
(CTAB) as surfactant and toluene as swelling agent were used. By varying the CTAB-toluene molar
ratio the dimension of the

pores could be tuned from Controlled pore of MSNs Tailored growth of AuNPs
2.8 10 5.5 nm (see the left 4 '
part of Figure 1).
Successively, thiol groups
were grafted on the surface
of the MSNs in order to
enhance the affinity with
gold [2].

Finally, the thermal
evolution of the gold salts,
followed by “in situ™ X-ray
powder  diffraction  and
thermogravimetric  analysis,
revealed an evident
correlation  among  the
degradation of the thiol
groups, the pore dimension

of the MSNs and the size of - R ; ; ; i iShts s fnsd

> 1. The rel: between the pore enlargment
the AuNPs. The thermal !gurc . e u'mn \\‘u.n ¢ pore enlargment of the s and the size
of the tailored AuNPs grown into the mesopore,

growth of the AuNPs inside
the MSNGs are stabilized by the different pore diameter of silica (see the right part of Figure 1).

In Figure 1 are reported a comparison between the pore distribution of the mesoporous host (from
Brunauer Emmett Teller equation and Barrett Joyner Halenda model) and the size distribution of the
guest species. It's worth noting the good relationship between the two distribution,
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