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ABSTRACT

Liquid elastomers of synthetic origin were normally used extensively with a view to
producing technical articles or even tiers. The merits of a liquid or castable elastomers lay in
the possibility of easier, less energy-consuming processing with lighter, automatic
equipment. At the same time, to increase the competitiveness of natural rubber (NR)
comparison to the synthetic elastomers, many of rubber research groups have tried to
develope the method to prepare liquid rubber from natural rubber directly via a degradative
reaction. The degradation of natural rubber to form liquid rubber has been carried out under
various experimental methods, ie., mechanical, thermal and chemical methods. The
mechanical and thermal degradations of NR include a quite complicated reaction and too
difficuit to control the molecutar weight as well as structure of the resulting liquid natural
rubber {LNR).

The present work was an effort to establish a novel method for preparation of LNR
and LNR latex by using a combination of a radical initiator and carbonyl compound. Many
trials were carried out. Protein and fatty acid showed the inhibited affect to degradation of
NR. The optimum condition to prepare liquid NR or low molecular weight rubber is by adding

a combination of 1%K,S,0s and propanal or butanal or NaHSO, at 65°C. The obtained
liquid rubber was clear and colorless with viscosity-average molecular-weight of about 11119
X 103 g/mol.

The insignificant change in the particle size of rubber latex obtained after the
degradation reaction, indicating that the reaction is occurred within rubber particle by no
breaking of the particle. It can be proposed that radical initiator is first penetrated into rubber
particle and then the rubber molecules are degraded and propanal tapped at the chain end
to form more stable functional group, to inhibit the recombination, which would be happened.
Another role of propanal or butanal is to swell the rubber particle to make the reaction be
more effective. Molecular weight distribution by GPC changed from bimodal to unimodal,
impiying that the random reaction was occurred to get the same size of rubber chain at
equilibrium,

Finally, an attempt to evaluate the application of liquid rubber was carried out as a
processing aid comparing to processing oil. It was found that liquid rubber improved
processability of rubber processing effectively. Thus, the liquid rubber prepared from the
present work can be used instead of processing oil to reduce the problem of its toxicity.

KEYWORDS : Natural rubber latex, liquid natural rubber, functionalized low molecular-
weight natural rubber, oxidative degradation.



