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Chemical Degradation of Natural Rubber
under Supercritical Carbon Dioxide
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aqummﬂﬂTmﬁIﬂﬂ (FT-IR) Lwamnaauwyjﬂan%umﬂﬂluTﬂsatﬁn W‘umumiaﬂawmmmwuﬂimaﬂa
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Abstract

This research proposes the chemical modification of Natural Rubber (NR) by the oxidative
degradation in the presence of supercritical carbon dioxide (scCO,) medium. Experiments were performed
with solution of NR 0.02 wt% in toluene and amount of hydrogen peroxide (H,0,) 10, 20, and 30 phr at
temperature 60, 70, and 80 "C and given constant pressure 120 bar. Effect of reaction time was investigated
with batch periods of 1 to 10 h. A decrease in average molecular weight, if,. of 1.05x10" g mol " and
molecular weight distribution, PDI of 2.12 (-) were analyzed by Gel Permeatlon Chromatography (GPC)
when the amount of oxidizing agent was increased, as well as the reaction time. Fourier Transform Infrared
Spectroscopy (FT-IR) analysis showed an increase of the absorption signals at 3440 em’ and 1720 cm’'
corresponding to hydroxyl and carbonyl functional groups, respectively. It found that the amount of
hydroxyl group increase when the amount of oxidizing agent increase, as well as the reaction time. The
kinetics of the oxidative degradation in scCO, was investigated. The highest rate constant was obtained
when the reaction was carried out with 20 phr of H,O, at 80 °C, it was 13.8x 10*h". The activation energy
of degradation reaction was 37.55 kJ mol .

Keyword : Supercritical carbon dioxide (scCO,), Degradation, Natural rubber, Kinetics
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