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ABSTRACT

4671014063 Petrochemical Technology Program
Piyanart Supanam: Admicellar Polymerization in a Continuous
Stirred Tank Reactor for Surface Modification of Silica: Commercial
Grade Mixed Surfactants.
Thesis Advisors: Assoc. Prof. Pramoch Rangsunvigit, Assoc. Prof.
Sumaeth Chavadej, Assoc. Prof. John O’Haver, and Dr. Nuchanat
Na-Ranong ss pp. 1SBN 974-9937-00-7

Keywords:  Admicellar Polymerization/ Precipitated Silica/ Natural Rubber/
Styrene-Isoprene Copolymers/ Mixed Surfactants

Silica is one of the most widely used fillers in rubber products, providing
improvements in mechanical performance such as the tensile strength of the rubber.
A major problem of using silica for such a purpose is its poor compatibility with the
rubber. However, better compatibility between the two components can be achieved
by admicellar polymerization. This technique has been studied in a continuous stirred
tank reactor to modify the silica Surface. It was found from previous work that a high
purity grade mixed surfactant system of cetyltrimethylammoniumbromide (CTAB)
and Triton®X-100 had been successfully used. In this work, commercial grade
cationic and nonionic surfactants, octadecyl trimethyl ammonium chloride (Arquad®
T-50 HFP) and octylphenol ethoxylate (Teric®X-10), having similar structures to the
two previous surfactants, were used instead of high purity grade surfactants in orcer
to 'reduce production costs. In addition, the effects of surfactant type and
polymerization time of the modification using low surfactant coverage on the silica
surface were studied. Various types of surfactants, cationic and nonionic, and mixed
surfactants were investigated using polymerization times of 15 and 30 minutes. The
compatibility of the rubber and modified silicas produced was assessed by the
improved mechanical performance of the composite materials. The modified silicas
were found to improve the overall rubber mechanical performance.
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