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Crystallization Behavior and Mechanical Properties of Flame Retarding

Polylactide Biodegradable Composites based on Zinc Borate
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Abstract

Flame retarding polylactide (PLA) biodegradable composites based on zinc borate (ZB) were
prepared by a twin screw extruder. The influence of ZB contents (0-20 phr) on mechanical, morphological,
thermal, and flame retardant properties of PLA composites was studied. The results indicated significant
improvements in impact strength, crystallization behavior, and fire retardant performance of the PLA/ZB
composites. The normalized impact strength increased to 197.6% for PLA composite containing 5 phr ZB,
which was consistent with EDS/SEM results. The addition of ZB led to a reduction of cold crystallization
temperature (T, ) and an acceleration of PLA crystallization. Limiting oxygen index (LOI) increased from 18%
of neat PLA to 23% of PLA/ZB composite; in addition, total flame time significantly decreased from 281 s to
lower 25 s with self-extinguishing behavior. These revealed that ZB could be an effective additive for PLA

functionalized impact modifier, nucleating agent, and flame retardant.
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Neat PLA 60.5 - 115.9 150.2 155.2 29.91 32.16
PLZ5 51.9 - 107.4 147.5 156.3 28.20 31.84
PLZ10 57.3 - 105.9 146.4 155.7 26.82 31.72
PLZ15 56.9 - 105.9 146.4 155.9 33.03 38.90
PLZ20 58.1 - 103.7 145.8 155.6 26.26 33.88
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LATFIAVDITA
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Sample ID a b Ignition the  Observed
t t ¢ Grade
! 2 z (t+t) cotton dripping
Neat PLA  20.00£14.00  36.00+24.54 281.00 Yes Heavy NR
PLZ5 3.72+0.14 1.00+0.00 23.59 Yes Drip V-2
PLZ10 3.33+0.7 1.00+0.00 21.66 Yes Drip V-2
PLZ15 1.40+0.27 1.00+0.00 11.98 Yes Drip V-2
PLZ20 1.42+0.47 1.00+0.00 12.08 Yes Drip V-2
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