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Abstract

This research studied the effects of microwave power (360-1600 W) and reaction time
(5-20 minutes) on molecular weight reduction of natural rubber in microwave-induced pyrolysis of
NR-Acetylene black mixture. The molecular weight and polydispersity index (PDI) of natural rubber
were detected by using Gel Permeation Chromatography (GPC). Functional groups of natural rubber
. were analyzed by Fourier Transform Infrared (FT-IR) technique. At induction time of 5 minutes,
decreasing average molecular weight of natural rubber with increasing microwave power
was insignificant; however, while the induc-tion time greater than 5 minutes, the molecular weights of
natural rubber decreased rapidly with increasing microwave power. At induction time of 20 minutes and
microwave power of 1600 W, the molecular weight of 2.37x10° g/mol and polydispersity of 1.18 (-) were
obtained, whereas molecular weight and polydispersity of virgin NR were 1.23x10° g/mol and 4.16 (-).
The FT-IR analysis indicated that the functional groups of microwave-induced NR in pyrolysis process
were similar to those of virgin NR, while molecular weight of induced NR was less than that of virgin
NR. In addition, the kinetics of molecular weight reduction of natural rubber was a second order reaction
that the rate constant increased with microwave power. At microwave power of 1600 W, the rate constant

was 9.96 x 10° min™.
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1,440 10 0.1 558x10° 3.15x10° 1.77
1,440 15 0.1 570x10°  3.66x 10° 1.56
1,440 20 0.1 395x10° 3.30x10° 1.20
1,600 5 0.1 628x10° 1.17x10° 5.39
1,600 10 0.1 548x10°  2.95x 10° 1.86
1,600 15 0.1 3.62x10° 233x10° 1.55
1,600 20 0.1 237x10° 1.98x10° 1.20
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