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Transmission electron microscopy (TEM) provided a direct evidence of the morphology of
sulphur and peroxide prevulcanized natural rubber (NR) latex particles. In the initial period of
prevulcanization, the swelling ratio of latex sheet decreased and approached a constant value
with longer reaction time. A mesh structure of all crosslinked rubber particles containing
polystyrene, prepared using the phase transfer/bulk polymerization process, was found. The
network of NR chains in each sulphur crosslinked rubber particle, irrespective of size, was
uniform indicating that the relative rate of diffusion of vulcanizing agents dissolved in the rubber
phase was faster than vulcanization. The maturation of the sulphur prevulcanized latex before
heating, therefore, allowed a maximum dissolution of sulphur-accelerator species to migrate into
the rubber particles. Consequently, crosslinking of rubber in the prevulcanized latex with
maturation readily iook place when the sample was heated. The presence of sodium docy!
sulphate also caused an increase in crosslink density ot sulphur prevulcanized latex in the initial
period but did not affect the peroxide prevulcanized one. A non-uniform network structure inside
each peroxide cured latex particle, i.e., a dense network near the particle surface when
compared to that at the central region of particie, was noticed. The inhomogeneous crosslinking
might resuit from the dissolution of vulcanizing ingredients in the aqueous serum of the latex
which reacted first with the rubber molecules on the surface of latex particles. Modulus of rubber
sheet increased up to a maximum crosslinking and thereafter decreased. After removal of
proteins from the latex, the meinbrane layer, derived from protein-lipid, originally existed at rubber
particle surface could not be detected. The absence of proteins in the broken membrane resulted
in a rapid diffusion of radicals into the rubber phase of deproteinized natural rubber (DPNR) latex

and, therefore, a uniform crosslink distribution inside each particle was obtained.

Research work involving the prevulcanization of epoxidized natural rubber (ENR) and

skim latex is on-going.



