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ABSTRACT

to promising improvements in mechanical and thermal properties of

nanocomposite. A comparative study of dispersion between GPOSS-modified
silica nanoparticles and neat silica nanoparticles shows a measure of GPOSS efficiency
in dispersion of silica nanoparticles.
Methods: Nanoparticle dispersion was investigated through polymer cumulative
behavior such as rheological parameters and viscosity measurement. Using the
ultrasonic technique, a pre-dispersed compound containing 20 wt% silica nanoparticles
and GPOSS was first prepared. The pre-dispersed compound was then diluted to a final
percentage of silica nanoparticles of 2, 5 and 10 wt%. An atomic force microscope
(AFM) was also used to further investigate the dispersion of silica nanoparticles in the
pre-dispersed compound.
Findings: According to the rheometry test results, all samples with pre-dispersed
compound showed lower viscosity than their corresponding counterparts. It seems that
the GPOSS is able to lower the composition viscosity through minimizing interfacial
interactions between silica nanoparticles as well as possible interactions between
epoxy chains and silica nanoparticles. In comparison with the sample prepared
without pre-dispersed compound, the viscosity of the composition containing 10 wt%
silica nanoparticles was drastically reduced, i.e. from 246000 cP to 39000 cP. AFM
surface images of the pre-dispersed compound represent the presence of particles with
a statistical accuracy of 95% in the range of 12 nm to 20 nm, proving that the silica
nanoparticles are well dispersed in GPOSS. The interesting finding of this study was
that a pre-dispersed compound of GPOSS and silica nanoparticles not only improves
the dispersion of silica nanoparticles and hence the final mechanical properties,
but also improves the easy use through reducing the viscosity of the epoxy-based
composition.

l lypothesis: Proper dispersion of silica nanoparticles in epoxy resin leads
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Table 1. Characterization of GPOSS.

Parameter Value
Epoxy equivalent weight (g/mol) 167
Molecular mass (g/mol) 1337
Viscosity at 25°C (cP) 4800
Appearance Clear pale yellow
viscous liquid
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Table 2. Formulation of samples.

Sample code Formulation ingredients

E Epoxy
ES2 Epoxy/2 wt% Silica
ES5 Epoxy/5 wt% Silica
ES10 Epoxy/10 wt% Silica
ES2P8M Epoxy/2 wt% Silica/8 wt% GPOSS’
ES5P20M Epoxy/5 wt% Silica/20 wt% GPOSS”
ES10P40M Epoxy/10 wt% Silica/40 wt% GPOSS"

ES2P8 Epoxy/2 wt% Silica/8 wt% GPOSS

ES5P20 Epoxy/5 wt% Silica/20 wt% GPOSS
ES10P40 Epoxy/10 wt% Silica/40 wt% GPOSS
EP8 Epoxy/8 wt% GPOSS
EP20 Epoxy/20 wt% GPOSS
EP40 Epoxy/40 wt% GPOSS

* Pre-dispersed
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Fig. 1. Strain sweep test for epoxy resin.
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Table 3. Initial viscosity of samples at 0.01 Hz.

Samples Viscosity (cP)
ES2 30400
ES5 73600

ES10 146000
ES2P8 19300

ES5P20 89500

ES10P40 256000

ES2P8M 14000

ES5P20M 24700

ES10P40M 39000
EP8 9200
EP20 9000
EP40 7050
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