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Abstract : To screen out an efficient antioxidant system suitable for industrial application for improving the anti-aging perfor-
mance of polycarbonate (PC), the hindered phenolic antioxidant 1076 was separately compounded with phosphite antioxidants 168
and PEPQ at different ratios, and PC pellet samples were prepared via twin-screw extrusion melt blending. Processing aging (three-
cycle extrusion), hydrothermal aging, and photo-oxidative aging tests were conducted. By comparing the variations of key perfor-
mance indicators including the chromaticity b* value and melt flow rate (MFR) of samples before and after aging, the performance
evolutions of PC under different aging conditions were analyzed, and the performance differences among various antioxidant
systems were clarified. The results show that the 1076/168 composite system (Sample 1) exhibits a significantly better yellowing
inhibition effect than the 1076/PEPQ composite system (Sample 4%). After processing aging, hydrothermal aging, and photo-oxida-
tive aging, the b* value variations of Sample 1" are 6.0, 0.8, and 6.6, respectively, which are all lower than the corresponding values
of 7.9, 1.8, and 7.7 for Sample 4". In terms of thermal degradation resistance, Sample 4" presents prominent advantages, with MFR
variations of 1.362 g/10 min and 0.850 g/10 min after three-cycle extrusion and hydrothermal aging, respectively, which are both
lower than the values of 2.340 g/10 min and 0.956 g/10 min of Sample 1". Overall, the 1076/168 composite system delivers superi-
or anti-yellowing protection for PC in various aging environments, whereas the 1076/PEPQ composite system is more effective in
inhibiting thermal degradation. The 1076/168/PEPQ ternary composite system shows no obvious synergistic anti-aging effect.
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Tab.1 Antioxidant formula

phr
Samples 1076 168 PEPQ
1" 0.05 0.05 0
2! 0.05 0.04 0.01
3 0.05 0.02 0.03
4 0.05 0 0.05
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Fig. 1 TG analysis of antioxidants
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Tab.2 Basic Properties of PC Samples

Samples L* a* b* Transmittance/% MFR/[g* (10 min) '] Impact strength/(kJ-m?) Elongation at break/%
1" 70.4 -1.2 3.4 89.8 10.446 66 122
2" 70.3 -1.2 3.7 89.8 10.499 67 99
3" 70.6 -1.2 33 89.8 10.274 67 116
4 70.3 -12 33 89.8 9.563 68 114

Notes: L* is brightness; a* is green and red; b* value measures blue and yellow.
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Fig. 3 Performance changes after three extrusions
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Tab.3 Performance changes after wet heat aging

Chroma

Samples MFR I p o AMFR Ab
1 25677 704  —1.5 4.2 15.231 0.8
2 33.716 705  -1.5 5.0 23.317 13
3 30.170 702 -1.5 4.7 19.896 1.4
4 27.055 704 1.4 5.1 17.492 1.8

Notes: MFR is melt flow rate; AMFR is the change in MFR;Ab is
the change in b*.
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Fig. 4 Changes in PC performance after xenon lamp aging
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