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1 2
BIOBASED ADDITIVE FOR comprising a thermoset biopolyester, wherein the particulate
THERMOPLASTIC POLYESTERS additive reinforces and nucleates the thermoplastic polyes-
ter. In one embodiment, the thermoplastic polyester 1s bio-
FIELD degradable or bioderived or both. In one embodiment, the
5 thermoplastic polyester 1s a non-bioderived polyester. In one
The mvention relates to additives for polyesters used to embodiment, the thermoplastic polyester is polyethylene
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3 4
Q9;1. Q3:5, 90:10._80:20. 70:30. 60:40. or 50:30 by weioht 0 one. asoecf  A_ethod Lw g}d)dﬁd af making _the
In one embodiment, the mixing 1s performed in an internal biobased additive of the above aspect, comprising heating
batch mixer. In one embodiment, the grinding is performed  biopolyester to a temperature sutlicient to (1) melt the

embodiment, the method further includes isothermal condi- 3 1nitiator, adding 0.5 to 2.5 wt % of the free radical mitiator

tioning between about 80 to about 120° C and 0.5 to 2.5 wt % of a crosslinking agent to the biopoly-
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and the free-radical mnitiator 1s DCP. In one embodiment, the PLA and BF-remnforced PLA composites with specified BF
amount ol TAM 1s about 1 wt % and the amount of DCP 1s loadings.
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- é
ester 1s about 95 to about 99 wt %. 5 BF-reinforced PLA composites with specified BF loadings.
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1s a diameter or cross measurement of about 10 to about 150 BF-reintorced PLA composites with specitied BE loadings,
. _ " X
um. In one embodiment the diameter or cross measurement conditioned at 100° C. 1
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specified in the term, for example “BF-reinforced PLA poly(butylene adipate-co-terephthalate) (PBAT) and biode-
composite”. gradable polyesters (e.g., PCL, PBAIT, PES, PBS)), the

As used herein, the term “thermoplastic”, or “thermosoft- improved properties are particularly advantageous for bio-
ening plastic”, is a plastic material (e.g., polymer) that 5 derived polyesters. Examples of thermoplastic bioderived
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and solidifies upon cooling. kanoates) (PHAs) including polyhydroxybutyrate (PHB)
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allow the BF to reinforce and nucleate a thermoplastic 10 tive (BF) that acts as a nu(::leating and reinforcing agent
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Such a behavior 1s expected 1n polymer due to a balance
between two opposing eflects. At low-crystallization tem-
peratures, close to the glass transition temperature, the
decreased chain mobility significantly retards the crystalli-
zation rate, whereas at high-crystallization temperatures,
close to equilibrium melting temperature, a considerable

dgﬂrﬁaﬂp m muwleatinn. denqitv _hinders the cruetallizatinn

‘;._‘?#"-' P LB BT AR

-1_-.

In preliminary tests, BF did not significantly impact the
degradation of PLA. After 5 weeks of hydrolytic exposure,
both non-BF reinforced PLA and PLA with 1 wt % BF were
observed to undergo 94% loss 1n molar mass and 17% loss
in mass. Also shown in FIG. 11, the samples showed similar
breakdown of structural integrity.
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