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To act as a model for natural rubber (NR)-based latex, synthetic composite
latex particles of polystyrene (PS) and poly (butyl acrylate) (PBA) were firstly
prepared by using three methods, i.e., latex blending, batch and semicontinuous seeded
emulsion polymerization. The concentration of surfactant (sodium dodecyl sulfate,
SDS) in batch process influenced the polymerization rate and particle size of PS latex
as normally stated in Smith-Ewart theory. The PS latex was blended with PBA latex
and also used as seed particles for preparation of PS/PBA core-shell latex particles by
both batch and semicontinuous processes. The morphology of films cast from the
composite latices was studied under scanning electron microscope (SEM) and the
differential scanning calorimeter (DSC). Their glass transition temperature (T,)
confirmed the formation of composite latex particles as expected. = However,
PS/PBA “semicontinuous” and PS could not form films. Swelling method was then
used to investigate the permeation behaviour of the films. Results showed that the
sorbed amount of cyclohexane (Q.) was in order PBA > PS/PBA “blending” >
PS/PBA “batch”. Diffusion coefficient (D) values varied in order of PBA < PS/PBA
“blending” < PS/PBA “batch”, while sorption coefficient (S) values showed the
opposite trend. Transport mechanism of films cast from synthetic latices was an
anomalous Fickian type. When the NR latex was vulcanized by using sulphur,
peroxide and y-irradiation techniques, the sulphur prevulcanized latex films showed the
lowest Q.q value even though the more flexible disulfidic linkages existed. Moreover,
the Q. was inversely proportional to the degree of crosslinking i.e., the irradiation
dose of y-rays and was also affected by the removal of proteins by enzyme alcalase.
Transport mechanisms of sulphur and peroxide showed anomalous type (n ~ 0.7),
while those of RVNR were close to Fickian (n ~ 0.5). The composite NR-based latex
was also synthesized. PS subinclusion within NR particles were obtained by using
AIBN as initiator and AD-33 as surfactant. To prepare NR/PS core-shell latex
particles, semicontinuous process with redox initiating system was suitable. The
sorption behaviour of the films cast from the NR-composite latices was finally studied
and the transport mechanisms for all polymer-solvent systems were anomalous
diffusion or non-Fickian (n ~ 0.7 - 0.9).
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