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ABSTRACT

 This research studied the molecular weight reduction of natural rubber (NR) by ozone

(O3) combining with supercritical carbon dioxide (Sc-CO2) and evaluated the appropriate

condition for the molecular weight reduction of NR process by considering amount of oxygen,

processing temperature and oxidation reaction. The molecular weight of natural rubber

was determined by using Gel Permeation Chromatography (GPC). Functional groups of natural

rubber were analyzed by Fourier Transform Infrared (FT-IR) technique. Firstly, the observation of

NR swelling behavior under pressurized sc-CO2 in a high pressure vessel was conducted with

varying the soaking time. From the obtained swelling behavior related to soaking time resulted

that diffusion coefficient was 1.37×10-9 m2/s. After that, the molecular weight reduction of NR

was performed.   NR sample was placed into a high pressure vessel with various amount of

oxygen ranging from 0 to 12 g-O2/g-NR.   After filling the oxygen, the ozonation was taken place

by activating filled oxygen with UV ray for 5 minutes at 40 to 50  C. Then, compressed CO2

was fed into the vessel until the pressure reached 11.0 MPa.

As a result, it was founded that the NR swelling about 11% is observed. The swelling of

NR showed that sc-CO2 can be dissolved into NR and the increasing of amount of oxygen leads

to the reduction of Mw-NR. By combining the sc-CO2 with ozonation, it shown that

 the increasing ratio of oxygen to NR enhances the reduction of Mw-NR, the experimental

obtained was about 2.05 x 105 g/mol rom the virgin NR of 1.66 x 106 g/mol. It illustrates that the

appropriate condition for the reduction of molecular weight of natural rubber processing would be

the ratio of oxygen to NR ranging between 5 to 10 and the processing temperature about 40oC.

The chemical structure of the NR molecular weight reduction was also characterized by FTIR

analysis which the significant signals of hydroxyl group and carbonyl group were founded

Moreover, the NR molecular reduction was used as a processing aid on the compatibility

 a NR/EPDM blend by Scanning electron microscope (SEM). As a result, it was founded that the

NR molecular reduction could be promising processing aid as a compatibilizer in a blend

improved the compatible and good interfacial adhesion between the two phases resulted.
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