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Silica is a basic filler for natural rubber products in order to enhance the
mechanical properties. The siloxane and silanol groups of silica deactivate the
vulcanization of natural rubber and make the mixing difficult because of the
incompatibility between the polar silica surface and the hydrophobic natural rubber
surface. To solve these problems, polyisoprene, which has a similar chemical property
to the main component of natural rubber (cis-polyisoprene), was coated on the silica
surface by microwave radiation induced admicellar polymerization. The modified silicas
were characterized by Hydrophobicity Test, Fourier Transform Infrared Spectroscopy
(FTIR), Scanning Electron Microscopy (SEM), Transmission Electron Microscopy (TEM),
Ultraviolet Spectroscopy (UV) and Extraction Analysis. In addition, the resuits confirm
that polyisoprene was successfully coated on silica surface by microwave radiation
induced admicellar polymerization. The results of silica modified by microwave radiation
induced admicellar polymerization were compared with those of silica modified by
conventional heating. The results showed that microwave was induced to initiate the
admicellar polymerization in order to shorten the reaction time and uniformly generate
heat in the system and silica surface modified by microwave radiation induced
admicellar polymerization was coated with polyisoprene approximately 35.3% using 0.8
ml isoprene at microwave radiation power 850 watt, 30 second. While the silica surface
modified by conventional heating was coated with polyisoprene approximately 17%
using 0.8 ml isoprene.

Moreover, the mechanical properties of natural rubber mixed with silica modified
by microwave radiation induced admicellar polymerization were examined and
compared with those of natural rubber mixed with silica modified by conventional

heating induced admicellar polymerization. The cure time, tear strength, tensile strength,

300% modulus, elongation at break and abrasion loss was determined. The properties
of the natural rubber mixed with silica modified by microwave radiation induced
admicellar polymerization were 3.01 min of cure time, 55.25 kg/cm of tear strength,
109.93 kg/cm2 of tensile strength, 28.83 kg/cm2 of 300% modulus, 670.33% of
elongation at break and 155.63 mm3 of abrasion loss. Silica surface modified by
microwave radiation induced admicellar polymerization of polyisoprene offers greater
overall improvements in rubber compound performance than that modified by

conventional heating.





