51891UTPaTUANY T

AN5LAIUULAZHUUAVDIYISITSUBIRIaA LULYN
d' Yana }74 ¢ % s [~ =N
NgBANI1INLAUIANUI LU TUEITLEATUSS

Preparation and properties of natural rubber vulcanizate

containing silica from oil palm fuel ash as a reinforcing filler
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Abstract

Extracted oil palm ash (EOPA) was treated by using various acids in order to increase silica
purity before using as a filler in rubber. The influences affecting an acid leaching efficiency such
as type of acid, acid concentration, temperature and time of acid leaching were investigated. It
was found that the optimum acid leaching condition was obtained by using 7 wt% formic acid
aqueous solution at temperature of 60°C and leaching time for 60 min yielding EOPA with high
silica purity up to 82.43%. Thereafter, EOPA was applied as a filler in natural rubber at different
EOPA loading of 10, 20, 30, 40 and 50 phr. It was found that the increase of EOPA loading caused
reducing scorch time and cure time, while maximum torque (My) and torque difference (AT)
increased. In the case of mechanical properties, it was found that the use of EOPA provided
decreasing trend of the mechanical properties (i.e., tensile strength, elongation at break and tear
strength) with increasing its loading, but abrasion resistance showed the maximum value at EOPA
loading of 40 phr. From morphology revealed that the increase of EOPA loading tends to
agglomerate corresponding to the increase of Payne effect or filler-filler interaction. Considering
among different EOPA particle sizes of 23, 34 and 57 micrometer at a given 10 phr, it showed
that EOPA with smaller particle size caused an increase of scorch time and cure time. Meanwhile,
My and AT tended to slightly decrease. Mechanical properties and abrasion resistance were
superior with small EOPA particle size. Nevertheless, hardness was similar values. Comparing
between EOPA and silica filled rubber, it can be seen that EOPA filled compound was shorter
scorch time and cure time than unfilled and silica filled compounds, respectively, and mechanical
properties, thermal stability under nitrogen atmosphere and abrasion resistance of EOPA filled
rubber showed slightly higher than silica filled rubber. Regarding the effect of TESPT (Bis(3-
(triethoxysilyDpropyl) tetrasulfide) silane coupling agent in EOPA and silica filled rubbers, it can
be seen that EOPA filled rubber with silane exhibited slightly increasing in properties (i.e.,
mechanical properties and abrasion resistance). Whereas, using silane in silica filled rubber
showed remarkably improvement of properties and higher than EOPA filled rubber with silane.
This result corresponded with morphology of better silica dispersion and more uniform including
the decrease of Payne effect. Consequently, the use of EOPA as a filler in rubber can propose
for increasing mass of product and hardness. However, it still can not use as a reinforcing agent

as good as silica.



