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ABSTRACT

4771011063:  Petrochemical Technology Program
Nantaporn Pipithvittaya: Admicellar Polymerization in a Continuous
Stirred Tank Reactor for Surface Modification of Silica: Process
Optimization using Commercial Grade Mixed Surfactants
Thesis Advisors:Assoc.Prof. Pramoch Rangsunvigit, :
Assoc. Prof. John H. O’Haver, Assoc. Prof. Sumaeth Chavadej, and
Dr. Nuchanat Na-Ranong, 103 pp. ISBN 974-9937-66-X

Keywords:  Admicellar polymerization/ Silica’ Natural Rubber

Silica is an alternative filler for use in rubber compounding. Unmodified
silica, however, cannot directly form chemical bonds with rubber due to
incompatibility between hydrophilic silica and hydrophobic rubber. Better
compatibility can be achieved by admicellar polymerization. The present study
examined the modification of amorphous precipitated silica, Hi-Sil®255, with a
commercial grade mixed surfactant of a cationic surfactant, Arquad®T-50, and a
nonionic surfactant, Teric®X-10. In addition, the effects of surfactant adsorbed:co-
monomer (styrene-isoprene) adsolubilized ratio on adsolubilization and properties of
rubber compound testing were investigated. The modified silica and synthesized
copolymer were characterized by the BET, Particle Size Analyzer, TGA, .GPC, AFM
and Zeta potential meter techniques. The result revealed that the extent of the
styrene-isoprene copolymer film and amount of copolymer formed on the silica
particles increased with increasing surfactant adsorption and co-monomer
adsolubilization. The admicellar polymerization process was able to increase the
hydrophobicity of all modified silica by 60-90%. The compatibility between the
rubber and modified silica was assessed by the improved mechanical performance of
the composite material. All modified silica improved the overall rubber mechanical

performance.
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