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ABSTRACT

mesoporous silica nanoparticles was carried out at 110 °C. Reverse atom

transfer radical polymerization (RATRP) and simultaneous reverse and

normal initiation for atom transfer radical polymerization (SR&NI ATRP) techniques

were used as two appropriate introduced techniques for circumventing oxidation

problems. Usage of metal catalyst in its higher oxidation state was the main

feature of these initiation techniques in which deficiencies of normal ATRP were

circumvented. Structure, surface area and pore diameter of synthesized mesoporous

silica nanoparticles were evaluated using X-ray diffraction and nitrogen adsorption/

desorption isotherm analysis. Average particle size was estimated around 600 nm by

electron microscopy images. In addition, according to these images, nanoparticles

revealed an appropriate size distribution. Particles size and their distribution were
polystyrene, examined using scanning. Final monomer conversion was determined by using gas

chromatography. The number and weight average molecular weights (M, and M ) and
polydispersity indexes (PDI) were also evaluated by gel permeation chromatography.

ﬁ tom transfer radical polymerization (ATRP) of styrene in presence of

nanocomposite,

mesoporous silica According to the results obtained, addition of mesoporous silica nanoparticles in both
nanoparticles, RATRP and SR&NI ATRP systems revealed similar effects: decrement of conversion
RATRP and Mn and also increment of PDI values observed by increasing of mesoporous

silica nanoparticles content. Improvement in thermal stability of the nanocomposites
in comparison with neat polystyrene was demonstrated by thermogravimetric analysis
(TGA). Moreover, in case of nanocomposites, thermal stability was obtained by higher
loading of nanoparticles. A decrease in glass transition temperature by higher content
of mesoporous silica nanoparticles has been demonstrated by differential scanning
calorimetry analysis.

SR&NI ATRP
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