SURFACE MODIFICATION AND CHARACTERIZATION OF
POLYSTYRENE FORMED VIA ADMICELLAR POLYMERIZATION ON
PRECIPITATED SILICA:

WATER SOLUBLE vs INSOLUBLE INITIATOR AND APPLICATION OF
RAFT AGENT VIA ADMICELLAR POLYMERIZATION

Ms. Nang Sam Hom

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
Case Western Reserve University, The University of Michigan,
The University of Oklahoma, and Institut Francais du Pétrole
2004
ISBN 974-9651-58-8



Thesis Title: Surface Modification and Characterization of Polystyrene
Formed via Admicellar Polymerization on Precipitated Silica:
Water Soluble vs Insoluble Initiator and Application of RAFT
Agent via Admicellar Polymerization

By Ms. Nang Sam Horn

Program: Polymer Science

Thesis Advisors:  Dr. Manit Nithitanakul
Assoc. Prof. John H O Haver

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

[<gn o ryn AWD

.................................................... College Director
(Assoc. Prof. Kunchana Bunyakiat)

Thesis Committee;

ssgc. Prof. John O’Haver)

(Assoc. Prof. Nantaya Yanumet)

fa «e o«

(Assoc. Prof. Chintana Saiwan)



ABSTRACT
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Since the late 19807, researchers have been investigating uses of
polymerization carried out in the adsorbed surfactant aggregates on substrates. This
process, known as admicellar polymerization (AP), has been proven useful in several
applications where the modification of an inorganic surface by an organic polymer
film is desirable. This study aimed at characterizing the polystyrene film formed on
precipitated nonporous silica Aerosil®OX50 surface using CTAB surfactant, and
both water soluble (VA-044) and insoluble (AIBN) initiator via admicellar
polymerization. The adsorption of CTAB on Aerosil®0X50 is -130 pmoEg of silica
while the adsolubilization of styrene into CTAB bilayer increased with increasing
styrene loading. The reaction time to complete the admicellar polymerization for the
given reaction conditions is two hours. Eight ratios of monomer to initiator loading
were examined for both initiators. Results from experiments suggested that the
water soluble initiator (VA-044) could form polymer film with much higher
molecular weight polymer than that of the water insoluble initiator (AIBN), and the
thickness of the polymer film obtained between 2-15 nm. The application of RAFT
to AP demonstrates the ability to apply new emulsion polymerization techniques to
the process, opening doors for novel surface modification processes.
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