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motion, surface adsorption sedimentation and diffu-
sion properties.
         The NRL exhibit non-Newtonian flow, its viscosity
varies with the shear rate and temperature. The mate-
rial may exhibit shear-thinning, shear thickening, dila-
tancy, pseudoplastic, thixotropy or hysteresis. In daily
manufacturing practice, the viscosity of NRL is obtained
using a flow cup or Brookfield viscometer which pro-
vides a means of determining the presence and extends
of structural viscosity and other rheological properties.
The rubber particles in the field latex are envisaged by
Blackley [4] to be surrounded by the double layer
whereby an inner layer of phospholipids resides be -
neath a protein layer on the outside of a rubber hydro-
carbon which is a body of very viscous liquid rubber.
However recent research proposed a new model of nat-
ural rubber particle consisting of a mixed layer of pro-
teins and phospholipids surrounding the latex particle
with polyisoprene rubber as the hydrophobic core [5].
In this study, we hypothesized the NRL particles having
a micellar structure (Figure 1). Whereby the NRL parti-
cles had a hydrophobic rubber core and mixed of lipids
and protein at the surface of the NRL particles. As pro-
teins could have dual characteristics similar to surfac-
tants, it mae NRL or partly embedded on the rubber
core. The colloidal properties namely particle size and

1      INTRODUCTION

Natural rubber latex (NRL) is harvested by tapping the
bark of Hevea brasiliensis, the natural rubber is con-
tained in the cells of tree which are formed by meta-
bolic processes that occurred in plants. The rubber tree
is originally found growing in the Amazon region of
South America, however in the latter part of the 19th

century it is grown extensively in plantation estate
especially in South East Asia. The liquid of milky appear-
ance that flows from the tree is a colloidal dispersion
[1] of cis-1,4-polyisoprene particles in an aqueous medi-
um. The latex comprises of two phases namely the dis-
perse phase and dispersion medium. The disperse
phase consists of large number of small particles which
are polymeric in nature. The solid content of the latex
is found to be between 30 to 40 % and the remainder
being water. It consists of particles of rubber hydrocar-
bon and non rubbers [2] such as proteins, carbohy-
drates, phospholipids, amino acids, trace metals and
mineral salts. The colloidal properties of NRL dispersion
system are de pendent on the composition at the inter-
face between the disperse particles and the dispersion
medium [3] and also the size of the disperse particles
similar to other dispersion system. They are subjected
to interfacial and kinetic phenomena such as Brownian
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4     SUMMARY

The NRLC particles were predominantly small spheres
with a few larger pear-shaped or elongated particles,
having an average particle size of 0.98 μm. A change
from liquid-like to solid-like behavior was observed
when the volume fraction was increased from about
0.48 to 0.61 as there was a reduction in the elastic mod-
ulus value. The viscosity of the NRLC increased with
increasing volume fraction was as expected. The yield
stress and plastic viscosity of the NRLC increased with
increasing volume fraction. The ϕp for NRLC was found
to be 0.75, which corresponds to hexagonal packing.
The NRLC also exhibited “elastic overshoot” behavior.
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