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Abstract

In this research the effect of natural zeolite on cure characteristics, physical properties, mechanical
properties and flammability of natural rubber was undertaken. It was found that the addition of natural zeolite
leads to the increase in scorch time and viscosity of the rubber compounds. In terms of mechanical properties,
tensile strength and elongation at break of vulcanized rubbers decrease with increasing natural zeolite loading.
However, modulus of vulcanizates increases with the increase in zeolite content. Similar trend was observed in
hardness and compression set. The addition of natural zeolite could decrease the burning rate of vulcanizates.
Moreover, from the determination of thermal stability, it was found that the weight loss of vulcanizates
decreases as natural zeolite increases.

Bis-[3-(triethoxysilyl)-propyl]-tetrasulfide (Coupling 89) and 3-Octanoylthio-1-propyltriethoxysilane
(NXT) at 2, 4, 8% by weight were used as silane coupling agent for surface treatment of natural zeolite for
using as filler in natural rubber application. Effect of amount and type of coupling agent on cure characteristics,
physical, mechanical, thermal ageing properties and oil resistance of vulcanized rubbers was investigated. It
was found that the surface treatment of natural zeolite by both silane coupling agents (Coupling 89 and NXT)
gave the increase in the viscosity of rubber compound and optimum cure time, while the decrease in scorch
time was obtained. Particularly, the viscosity of rubber compound increased when increasing Coupling 89.
However, the amount of NXT showed no significantly effect on the cure characteristics properties of
compound. Moreover the amount and type of silane coupling agent were found to influence the mechanical
properties of vulcanized rubbers, as a result of the increase in the tensile strength, modulus, hardness as well as
compression set of rubber vulcanizates with the increase in both silane coupling agents loading. It can be seen
that the tensile modulus increased with increasing Coupling 89 content up to 4.0 wt% and then started to
decrease at higher Coupling 89 loadings. It was found that natural zeolite treated with NXT greater improved
mechanical properties of rubber vulcanizates than natural zeolite treated with Coupling 89. This might be
attributed to the combined effects of better filler dispersion and stronger rubber-filler interaction

Study of the synergistic effect of natural zeolite in additives in fire retardant (FR) natural rubber based
formulation, ie., intumescent ammonium polyphosphate (APP)/pentaerythritol (PER) system and aluminum
trihydrate (ATH) system has been conducted. It was observed that natural zeolite could lead to the decrease in
the burning rate of the composites. It shows the optimum effect in the ratio of natural zeolite/ATH at 20/80.
However, it could not be rated in UL94-V. Whereas, natural zeolite adducted in IFR system can be rated in
UL94-V. The amount of natural zeolite loading appears to influence the extent of synergistic effect and, among
the entire amount studied (0.5, 1.0, 1.5 and 2.0 phr), 1.5 and 2.0 phr of natural zeolite in composites filled with
60 phr of IFR can be rated in V-1 while other compositions are rated in V-0. Measurement of the performances
using the cone calorimeter puts forward that the natural zeolite causes different degradation of the intumescent

material and thus the formation in fire of a more thermally stable coating.
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