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Abstract In this work, a new simple and robust method for

preparation of polymer-grafted inorganic hybrids through

‘‘grafting to’’ reaction is presented. Polymer chains were

synthesized by reversible chain transfer catalyzed poly-

merization (RTCP) are capped with iodine according to the

RTCP mechanism. The obtained iodine-capped polymer

chains can react irreversibly with the hydroxyl groups

available on the surface of inorganic materials through a

nucleophilic substitution (SN) reaction. In this method, there

is no need to modify the surface of inorganic materials or to

functionalize polymer chains prior to the ‘‘grafting to’’

reaction. RTCP produced polystyrenes with different

molecular weights, e.g., 4,000, 6,000, and 8,000 g/mol, and

silica nanoparticles were employed as the polymer and

inorganic materials, respectively. The resulting hybrids were

characterized by Fourier transform infrared spectroscopy,

thermal gravimetric analysis, and transmission electron

microscopy techniques. According to the results, graft den-

sity decreased by increasing the polystyrene molecular

weight. Additionally, the rheological studies of prepared

polystyrene nanocomposites containing 2 wt % of the pro-

duced hybrids confirmed the better dispersion of the modi-

fied hybrids in the polystyrene matrix. The glass transition

temperature (Tg) of the polystyrene nanocomposites was

driven by differential scanning calorimeter technique.

Analysis of nanocomposites’ Tg results revealed that incre-

ment of the grafted polymer molecular weight of hybrids

increased the glass transition temperature of the prepared

nanocomposites due to improvement of the dispersion level.
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Introduction

Inorganic polymer hybrids are of great interest in com-

parison with conventional materials. These hybrids have

already found various novel applications due to their

electrical and magnetic properties, mechanical properties,

thermal stability, fire retardancy, gas barrier, etc. [1–3].

The exploitation of these properties requires the homoge-

nous and stable dispersion of particles in the matrices [4].

Moreover, the strong adhesion between nanoparticles and

polymer matrices, which can be achieved well through the

covalent attachment of polymer chains to the surface of the

nanoparticles, can results in such nanocomposites with

unique properties [5–7].

In recent years, numerous works have been reported on

the chemical grafting of polymer chains onto the surface of

nanoparticles [8, 9]. The procedures employed in all of

these works can be categorized into three methods of

‘‘grafting to’’, ‘‘grafting from’’, and ‘‘grafting through’’.

In ‘‘grafting to’’ method, the end-functionalized polymer

chains are grafted to the surface of nanoparticles. In ‘‘graft-

ing from’’ method, the polymer chains are initiated and

grown from initiating groups anchored onto the surface

of nanoparticles by in situ polymerization. On the other hand,

the ‘‘grafting through’’ method involves grafting growing

polymer chains onto the surface of the particles through

the polymerizable groups covalently attached to the sur-

face of the particles during the surface modification step

[10–12].
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