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ABSTRACT

#4#961024 PETROCHEMICAL TECH. PROGRAM
KEY WORDS : w/o Microemulsion / Silica particles / Kinetics / Nonionic
surfactant / Nanoparticles
Sumate Charoenchaidet: Kinetics and Control of Silica Particles
Formation from TBOS inw /o Microemulsion. Thesis Advisors : Prof. H. Scott
Fogler and Dr. Sumageth Chavadej 63 pp. ISBN 974-638-490-2

Narrow size distribution silica particles were prepared via
ammonia-catalyzed hydrolysis of tetrabuthyl orthosilicate (TBOS). The
reaction was carried out in water-in-oil (W/O) microemulsions which had
polyoxyethylene alkylphenyl ether (DP6) as a nonionic surfactant. The
characteristics of the particles formed and the kinetics of the particle formation
mechanisms were examined using Fourier-Transform Infrared Spectroscopy
(FTIR), Dynamic Light Scattering (DLS), and Transmission Electron
Microscopy (TEM). The results showed that TBOS hydrolysis and silica-
particle growth occurred at the same rate. Therefore, the rate of silica particle
growth was controlled by the hydrolysis of TBOS. Particle sizes were ranged
from 24 to 50 nm and the size distribution was less than 10 nm. For the control
of silica particle formation study, butanol was used as a general cosurfactant to
control the size distribution. Butanol increased the stability of water-oil
interfacial film during the particle growth and hydrolysis of TBOS hydrolysis
period. The results indicate that, the narrow size distribution of silica particles
was provided, the optimum concentration of butanol was in the range of
0.0161-0.04 M.
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