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ABSTRACT

4472013063 ~ POLYMER SCIENCE PROGRAM
Nattharika Aumsuwan: Characterization of Polystyrene Formed
via Admicellar Polymerization : The Effect of Initiator
Concentration.
Thesis Advisors: Dr.Manit Nithitanakul, Dr. Boonyarach
Kitiyanan, and Assoc. Prof. John H. O Haver, 54 pp. ISBN 974-
172-333-4

Key word Admicellar Polymerization/ Surfactant adsorption/ Adsolubilization
Isotherm/ Polystyrene/ Characterization of polystyrene

Admicellar polymerization is the polymerization of monomers solubilized
in adsorbed surfactant bilayers. This research focused on the characterization of ultra
thin - polystyrene films formed via admicellar polymerization under various
polymerization conditions. It examined the effects of the amount of monomer,
surfactant, and initiator on the polymer produced as well as on the distribution and
structure of the resultant films. The polymerization reaction of styrene was carried
out on a nonporous silica substrate (Aerosil®0X50) in cetyltrimethylammonium
bromide (CIETAB) admicelles. Tetrahydrofuran (THF) solvent was used to extract
polystyrene formed from modified silica. The surfactant adsorption isotherm and
styrene adsolubilization at two different adsorbed surfactant concentrations (20 and
100 7 pmoEg) on the nonporous silica substrate were studied. The modified silica was
characterized by FTIR, TGA, and AFM and the extracted polystyrene was studied
with FTIR, TGA, and GPC. The results showed that the ratio of initiator
concentration to styrene for an admicellar polymerization time of two hours should
not be less than 1:15 to obtain relative high molecular weight polystyrene. The
amount of polystyrene formed on the silica substrate increased with increasing
CTAB adsorption and adsolubilized styrene and decreased when the amount of
initiator decreased.
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