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Objectives: 1. To prepare a carrier resin, poly(methyl methacrylate) (PMMA) with a fine

dispersion at the molecular level of the clay for use as reinforcing additives in PVC.
2. To control the stabilisation of the clay dispersion in the PMMA / clay hybrids

through the use of functiocnal co-monomers.

Methodology: 1. Preparation of the PMMA / clay hybrids through free radical solution
polymerisation and direct melt intercalation of PMMA and characterisation of these hybrids

2. Characterisation of the PVC / clay composites prepared through
incorporation of the PMMA / clay hybrids into the PVC during compounding.

3. Stabilisation of the clay dispersion in the PMMA/clay hybrids through the use

of functional co-monomers.

Results: X-ray diffraction patterns of the PMMA / clay composites showed that the clay
particles were greatly expanded, i.e. exfoliated, in the reaction products. The exfoliated
structure created during polymerisation was unstable under the processing conditions and
consequently reordered into a more stable form. The final interlayer spacings were determined
by the orientation and lengths of the pre-intercalated alkylammonium ions. These effects were
also found to control the interlayer spacings within the clay aggregates in the PMMA / clay
composites prepared through direct melt intercalation of PMMA. However, a finer degree of
dispersive mixing of the clay in the polymerisation system was inferred. The chain branching in
the polymerisation system was the principal reason for the differences in the thermomechanical
behaviour of the two composites. These samples were compounded into PVC formulations. In
comparison with the unmaodified clay, the PMMA / clay hybrids conferred pronounced increases
in dimensional stability to the products at very low clay contents, as indicated by enhanced

tensile modulus at 25°C and flexural modulus at elevated temperatures. This effect was
thought to be related to the enhanced clay dispersion in the hybrid containing formulations and
to the branching of the PMMA. -

The functional monomers, namely glycidyl methacrylate (GMA) and maleic anhydride
(MA), were copolymerised with MMA in the hybrids in an attempt to stabilise the clay
dispersion during melt processing. It was found that the presence of GMA could limit the
reaggreagation of the clay. The highly reactive oxirane groups of the GMA led to the formation
of a gelled structure during polymerisation. It was found that MA contents of 10 wt% in the
copolymer could limit the reaggreagation of the clay. When prepared in the presence of clay,
the relaxation characteristics of the latter copolymer were altered, probably due to the reaction
of succinic anhydride groups with the amine that was bound to the organophylic clay. The
product of this reaction was heterogeneous resulting in the formation of copolymer fractions
with different glass-rubber transition temperatures.
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