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ABSTRACT
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This research aims to the development of hybrid additives (HA) from cashew nut shell liquid
(CNSL), it can be used as an antioxidant agent in natural rubber (NR). Moreover, it can be
functioned as a compatibilizer for rubber blends between NR and ethylene propylene diene
monomer (EPDM). The blending ratio of NR/EPDM in this research was 75/25 by wt.
HA additive was prepared in solid form by blending between wax and cardanol. After hot melt
mixing at constant temperature 90 OC, and given wax composition about 27% by wt.
wax/cardanol blends were cooled at room temperature (about 30 °C) then co-precipitation process
of wax/CNSL were taken place. There were two grade of HA additive which HA-C grade was
prepared from chde CNSL and HA-T grade was prepared from treated CNSL. The treatment of
CNSL by decarboxylation could enrich the amount of cardanol. HA additives were studied and
compared the efficiency of being antioxidance in terms of ozone and thermal aging resistance
performance with Wingstay-L2 and synthesized cardanol of 0.6 phr. The amount of HA additives
were varied from ranging of 0 to 10.0 phr.

From investigating of the effect of reaction time on cardanol content in CNSL at 160 °C in
a range of 0 to 60 min, it was found that the reaction time of 30 min the cardanol content in CNSL
increased from 10% by wt. to 82% by wt.

From the experimental results, the effect of HA additive content on ozone and thermal aging
resistance, it was found that the addition of HA-T additive of 2.0 phr could improve greater ozone
and thermal aging resistance of the rubber compound. The results of the effect of HA additives
on the compatibility in a 75/25 NR/EPDM blend found that the addition of HA-T additives of 5.0
and 10.0 phr as a compatibilizer in a blend improved the compatible and good interfacial adhesion

between the two phases resulted in greater ozone and thermal aging resistance.





