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Pre-heating of Natural Rubber with Microwave Energy Using a Rectangular Wave

Guide (MODE: TE10):

(IT) Structure and Properties of Natural Rubber
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Abstrace—Microwave technology has received considerable attention as an
attractive alternative to rubber industrial and technologies for low energy consumption
and quick method. In the present work, structure and properties of NR and NR filled
CB afier 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 1396 cm " suggesting that crosslinking occurs after per-heating. It is
consistent with the result of % crosslinking which was increased from 0 mol/em’ to
0.8, 1.6, 1.8 a2 1.3 mol/cm’ when we added sulfur content from 0 o 1.5, 2.0, 2.5

unz 3.0 phr., respectively. Dielectric loss tangent coefficient (Tan (5) for NR was
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increased from 10° to 10°, 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.
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- ln(l - Vr )_ vr - Zvrz = 2vs’75welf r f

4 - : :
we Vr Aovolume fraction of rubber in swollen gel

x B rubber-solvent interaction parameter ( 0.3795)

vs 10 molar volume of toluene (106.8cm /mol )
17 e 10 % MIUNAINOWNABLNTIA (mol cm”)

f fio functionality of the cross-links (4 for sulfur curing system)
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HanN1INAaod (Results and Discussion)
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M1913% 2 ARl Diclectric Constant {E.'). Dielectric Loss Factor (£.")

Specimens Dielectric Co Dielectric Loss Loss Tangent C
nstant (E.'} Factor (&',") oefficient ( tan
9
NR-S1.5 2121 0.000010 0.000005
NR -82.0 2.253 0.000018 0.000008
NR -82.5 2.262 0.000005 0.000002
NR -83.0 2207 0.000005 0.000003
NR -51.5-CB 3345 0.011460 0.003435
NR -82.0-CB 3.349 0.007504 0.003221
NR -5§2.5-CB 3417 0.016525 0.004775
NR -83.0-CB 3.210 0.010144 0.003096

1Az A1 Loss Tangent Coefficient (tan ) ¥0401353 504 @A
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NR 0.9088 0.9104
NR-82.0 0.9491 0.9414
NR-S1.5-CB 09711 09732
NR-52.0-CB 0.9713 0.9702
NR-52.5-CB 0.9743 0.9776
NR-§3.0-CB 0.9751 0.9801
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