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Abstract

Processing oil is usually utilized as processing aid for blending of natural rubber and chemicals for
making products. However, the currently processing oil has been obtained from petroleum product, which
was reported to be carcinogen. Therefore, the objective was to prepare naphthalene and mt&acene—
modified palm oil as processing oil for replacing ordinary one: The experiment was firstly carried out by
synfthesis of epoxidized palm oil via the reactiog of palm oil with acetic acid and hydrogen peroxide at 50,
60 and 70°C for 3 hrs. It was found that the maximum epoxidation level of 87.9% was achieved at 60°C for
120 min. The epoxidiied palm oil was further modified with naphthalene and anthracene at 120 and
150°C, respectively. The reaction of epoxidized palm oil with 20%mol 1-naphthoic acid and 20%mol 9-
anthracenecarboxylic acid yielded the highest naphthalene and anthracene grafted contents.

According to preliminary investigation on comparing the effect of palm oil modified naphthalene
and anthracene as rubber processing-aid and a conventional sbindle oil on the rubber compound properties,
it was found that the tendency of scorch time of the compoﬁnd rubbers using 5 phr modified palm oil were
slightly faster than that of the spindle oil. Cure times of the compoundsb containing both the modified palm
oils was the same and they were slightly faster than that of spindle oil. As for their vulcanization properties
such as tensile strength, elongation at break, 100% and 300% modulus and hardness (Shore A), it was
shown that tendency of the palm oil modified with naphthalene gave vulcanized rubbers with highest
tensile strength of 26 MPa, whereas palm oil modified using anthracene and spindle oil gave lower tensile
strength with approximately the same value of 22 MPa. Elongation at break of the rubber addea with palm
oil modified by anthracene and spindle oil were similar and slightly higher than that of palm oil modified
by nai)hthalene. The anthracene-modified palm oil showed higher 100% modulus when compared with
naphthalene-modified and spindle oil. The 300% modulus of the sample with anthracene-modified and
naphthalene-modified palm oil were approximately the same about 7.3 MPa, whereas that the sample with
spindle oil was slightly lower with the level of 5.2 MPa. Furthermore, the tendency of hardness (Shore A)
of the vulcanized rubbers using all oils were found to be comparable at about 51-53. It can be concluded
that the palm oil modified with naphthalene and anthracene have potenﬁal to be used as rubber processing

aid i.e. spindle oil eventhough variation in tensile properties was observed.



