CHARACTERIZATION OF POLYMER FORMED VIA ADMICELLAR
POLYMERIZATION: COPOLYMERIZATION OF STYRENE/ISOPRENE

Saranya Katchamart

A Thesis Submitted in Partial Fulfilment of the Requirements
for the Degree of Master of Science
The Petroleum and Petrochemical College, Chulalongkom University
in Academic Partnership with
The University of Michigan, The University of Oklahoma,
Case Western Reserve University and Institut Francais du Pétrole
2005
ISBN 974-9937-22-8

122243173



Thesis Title: Characterization of Polymer formed via Admicellar
Polymerization: Copolymerization of Styrene/lsoprene
By: Saranya Katchamart
Program: Polymer Science
Thesis Advisors:  Asst. Prof. Manit Nithitanakul
Assoc. Prof. John H. O’Haver

Accepted by the Petroleum and Petrochemical College, Chulalongkorn
University, in partial fulfilment of the requirements for the Degree of Master of
Science.

.............................. ™. s COllege Director

Thesis Committee:

(Assoc. Prof. Nantaya Yanumet)

P Maguap~

(Assoc. Prof. Rathanawan Magaraphan)




ABSTRACT
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The admicellar polymerization technique uses adsorbed surfactant
aggregates as a two-dimensional solvent in order to form ultra-thin polymer films on
various substrates. These ultra-thin films have been successfully used to improve the
adhesion between a filler substiate (usually amorphous precipitated silica) and
polymer matrix (natural, butyl and SBR rubber compounds). Past studies showed
that the styrene/isoprene-modified silica affords greater improvement in physical
properties of the rubber compound. This research focused on the copolymerization
of styrene/isoprene monomers in admicelles on nonporous silica (Aerosil® 0X50)
using admicellar polymerization. The effect of the amount of monomers and
surfactants on the copolymer produced as well as on the distribution and structure of
the resultant films were examined. The modified silica and formed copolymer were
characterized by FTIR, TGA, GPC and AFM techniques. The results showed that the
extent, the amount of copolymer forming on silica particles and molecular weight of
styrene-isoprene  copolymer increased with increasing CTAB adsorption and
adsolubilized styrene and isoprene. The average thickness of polymer thin film is
approximately 2-6 nm.
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