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Abstract
The aim of this study is to apply natural antioxidant obtained from powder
rambutan peel (RP) and its extracted powder (RE) by ethanol compared to commercial
antioxidants for natural rubber compounding. Three types of commercial antioxidant
studied here were N-(1,3-dimethylbutyl)-N'-phenyl-p-phenylenediamine (6PPD) which is
amine compound, Trimethyl quinoline (TMQ) which is quinolone compound and

Wingstay L which is phenolic compound. Antioxidant types and contents were studied for
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sulphur crosslinked rubber in the conventional vulcanization (CV). Physical and
mechanical properties of compound rubbers were examined at various aging times at
room temperature and under incubation states. The results show that corilagin, ellagic
acid and gallic acid are mainly antioxidant compounds found in RE more than those
found in RP. All antioxidants were analyzed with several methods for their antioxidant
activity. It is found that RE presents great antioxidant activity in all methods especially for
DPPH activity test and sgive a similar antioxidant activity to 6PPD. Decomposition
temperature of RE was higher than 6PPD and similar to TMQ but lower than Wingstay.
Antioxidant activity of RE in rubber vulcalnizates before curing analyzed by DPPH assay
proved that antioxidant activity of RE remained in rubber vulcalnizate. Besides
decomposition temperature of rubber vulaclnizates with RE analyzed by TGA is higher
than that with commercial antioxidants. Thus, natural antioxidants were applied for
natural rubber vulcalnizates at 1 and 2 phr on their properties: curing time, mooney
viscosity, crosslinking density, tensile properties, resistance to high temperature, UV and
ozone aging and aging time at room temperature. Rubber vulcalnizates with natural
antioxidant provided mooney viscosity, crosslinking density and curing time among those
with commercial antioxidants. Moreover, rubber vulcanizates with RP and RE retains their
tensile strength and modulus at 100% strain, resistance to aging time at room
temperature, high temperature at 70°C and ozone equivalent to those of commercial
antioxidants especially for 1 phr. In addition, RE provides greater properties of rubber
vulcanizates than Wingstay. Thus, RP and RE can be used as alternative source for
replacement commercial synthetic antioxidant. Considering the production cost, RP
would be better optimized for commercial application as natural antioxidant in natural

rubber vulcalnizates.



