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Abstract : To partially replace the antioxidant synthesized from petroleum-based raw materials in polypropylene (PP), meeting
the development requirements of green, renewable, high efficiency and low toxicity, the effects of bio-based hydrogenated cardanol-
2-amino-benzoxazole (BAO1), hydrogenated cardanol-5-amino-2-benzimidazolone (BAO2), hydrogenated cardanol-2-amino-
benzimidazole (BAO3), hydrogenated cardanol-2-amino-benzothiazole (BAO4) antioxidants on thermo-oxidative and photo-
oxidative stability of polypropylene (PP) were studied by testing the thermal oxygen stability, initial oxidation temperature, the
changes of mechanical properties and structure after thermo-oxidative and photo-oxidative aging of PP materials. The results show
that the thermo-oxidative stability of PP can be improved by adding BAO2 and BAO3. The melt viscosity decrease of PP is delayed
to a greater extent by BAO2 and BAO3 during the forming process. After adding BAO2-4, the initial oxidation temperatures of PP
are increased by 14-23 °C compared with that of pure PP. BAO3 has the best effect on delaying thermo-oxidative and photo-
oxidative aging of PP, presenting that the retention of elongation at break of PP/BAO3 are 26.1% and 69.1% after 144 h thermo-
oxidative aging and 48 h photo-oxidative aging, while the complete aging failure of pure PP occurs. Compared with the physical
blends of hydrogenated cardanol and 2-aminobenzimidazole , BAO3 has higher efficiency in improving thermo-oxidative and photo-
oxygen resistant aging abilities of PP, indicating that the synergistic antioxidant efficiency between Ar—OH and —NH— in the
same molecule of BAO3 is higher than the antioxidant synergistic effect formed by physical blends. BAO3 has an intramolecular
synergy and better thermo-oxidative and photo-oxidative stabilizing effects in PP.

Keywords : polypropylene ; hydrogenated cardanol based antioxidant ; thermo-oxidative stability ; photo-oxidative stabili-
ty ; intramolecular synergy
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