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Abstract

The present research was an attempt to apply the natural antioxidant replacing the synthetic
antioxidant, which is mostly come from derivatives of petroleum, for the commercial natural rubber. STR5L
was employed as clean and light in color rubber sample, which was dried up under high-temperature.
RSS3 was used as a representative of the natural rubber, which was dark, contaminated and smoked
under low-temperature. The rubbers mixed with alanine, one type of amino acids, and N - (1, 3 -
dimethylbutyl) - N' - phenyl - p - phenylenediamine (6-PPD) were compounded by sulfur vulcanization with
a conventional system. The compounded rubbers were vulcanized at 160°C with the cure time of tos,
tested by Moving Disc Rheometer (MDR). Thereafter, the vulcanized rubbers were divided into 2 parts.
The former was then characterized the ozone resistance obtained by ISO 1431/1. The latter was done by
heat-aging test at 1OOOC with various times in order to compare the efficiency of both antioxidants in the
rubber samples detected by tensile properties. From the experiment, the results showed that all of the
cure time (tys) of the rubber samples decreased with increasing the quantity of 6-PPD and alanine. After
heat-aging test for 24, 48 and 72 h, tensile stress at 200% strain of STR5L and RSS3 mixed with both
antioxidants at 0.5, 1.0 and 2.0 phr was totally increased when comparing with the control rubber sample

(no antioxidant added). It was found that the antioxidant’s efficiency of 6-PPD would be the best condition

at 2.0 phr. For the ozone resistance with the following conditions; 50 pphm O, 4OOC, 20% strain, 48 h,
STR5L and RSS3 which never and composed of 6-PPD and alanine showed very many crack points.
However, crack length of the rubber mixed with 6-PPD was higher than 3 mm, while that of the rubber
added with alanine was found to be lower than 3 mm. This can be deduced that alanine can be used to
improve the ozone resistance better than the use of 6-PPD. From the overall results, it might be
concluded that alanine can be applied into the natural rubber as a natural antioxidant but its efficiency is
lower than that of 6-PPD, especially heat-aging at severe condition. However, the antiozonant’s efficiency

of the alanine were clearly found to be better than that of 6-PPD.
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