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Investigation on correlation between the content of palmitic acid
methyl ester obtained by transesterification of natural rubber’s

extracted lipids and cure characteristics of rubber compounds using
gas chromatography — mass spectroscopy
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Abstract: In this research, the correlation between the curing properties of natural
rubber based compounds with the content of palmitic acid methyl ester obtained by
transesterification of natural rubber’s extracted lipids was investigated. For this purpose,
at the first step, the lipids in natural rubber were extracted and methyl ester derivatives
were prepared. At the second step, the obtained palmitic acid methyl esters from
different natural rubbers were identified and quantified by gas chromatography-mass
spectrometry. In addition, the correlations between the amount of palmitic acid methyl
ester and curing properties of rubber compounds were investigated and linear models
were obtained for prediction of cure propertiesin a case study. The results showed that
scorch time, optimum cure time, and cure rate index could be predicted by less than 6%
error and torque difference could be estimated by lower than 13% error. This new

approach can be used to predict the cure properties of the compound before preparation
of it.

Keywords: Rubber compound, Natural rubber, Lipid, Pamitic acid methyl ester, Gas
chromatography-mass spectrometry, Cure properties.
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