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Synthesis and Characterization of Phosphorylation Epoxidized Cardanol-Based Plasiticizer
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Abstract : Cardanol was used to synthesize epoxidized cardanol-based phosphorated diphenyl ester (ECPhP). 'H NMR and
C NMR analysis were used to characterize structure of the obtained ECPhP. The results showed that ECPhP was successfully
synthesized. The plasticizing effects of ECPhP on PVC blends were also investigated. Commerical petroleum-based plastic phthalate
plasticizer bis(2-ethylhexyl) benzene-1,4-dicarboxylate (DOTP) was used as controls. The mechanical properities, thermal
stability, compatibility and procssing rheology of the different blending systems were assessed. Moreover, the migration, volatility
and exudation tests were performed. The results indicated that ECPhP had a good plasiticzing effect and thermostability. Compared
with DOTP, when ECPhP content increased from 0 to 20% (the total quality of plasticizer), the glass-transition temperature of the
plasticized PVC samples dropped from 47.16°C to 43.94°C because ECPhP interacted with PVC molecular and increased the mobility
of PVC chain segment, the 10% weight loss temperature and 50% weight loss temperature increased by 10.4 °C and 9.5 °C due to
the participation of aromatic groups of ECPhP in the decomposition reaction, respectively. The results of tensile analysis suggested
that the elongation at break increased with ECPhP content increasing to 20%, indicating the increase of flexibility and toughness for
the PVC blends. The dynamic stability time extended from 9.55 min to 30.06 min and the loss of exudation decreased because the
epoxy groups and aromatic ring existed, which improved the processability of PVC blends. Therefore, it can be concluded that the
ECPhP can partially replace DOTP as an environmental-friendly and renewable bio-based plasitizer.
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