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Abstract

Pre-heating of natural rubber with Microwave Energy has shown a remarkable
potential as an effective method for pre-heating and aging of green rubber compounding
(NR) and carbon black filled natural rubber (NR filled CB). In the previous work, a useful
method for pre-heating and vulcanizing rubber is conventional heating oven by heat
conduction through a heating medium. However, vulcanization by the conventional heating
is the need of time consuming, labor intensive and energy consuming. In this regard,
microwave energy is recognized to have a potential and cheaper processing. In the present
work, structure and properties of NR and NR filled CB after pre-heating with microwave
energy was investigated using a rectangular wave guide (MODE: TE10) at frequency of
2.45 GHz and power input 1000 Watts. From FTIR Spectra, there are no side reaction
occurs. However, we found a new peak appears at 1596 cm_1, suggesting that crosslinking
occurs after per-heating. It is consistent with the result of % crosslinking which was
increased from O moI/cm3 to 0.8, 1.6, 1.8 U8z 1.3 moI/cm3 when we added sulfur content
from 0 to 1.5, 2.0, 2.5 W&z 3.0 phr., respectively. Dielectric loss tangent coefficient (Tan )
for NR was increased from 10'6 to 10'3, after filling with carbon black for 10 phr, reflecting
that NR becomes polar materials useful for absorbing energy. To observe physical
properties, the resulting compounding within and without carbon black was subjected to
density measurement. It was observed that there is no change in the density for all samples.
Microwave energy is suitable to use for pre-heating NR and NR filled CB without destroying
structure and properties. There is no change in non-rubber content after pre-heating the

rubber with microwave.



