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EVAC-g-MAH compatibilizing and acetyl-tributylcitrate plasticizing PLA/PBAT blend
WANG Xiaojun,ZENG Anran, ZHANG Qinghai, WANG Yangtao, CHEN Ting
(Liming Vocational University School of New Materials and Shoes&Clothing Engineering, Quanzhou 362000, China)

Abstract : The blending of polylactic acid (PLA) and polyadipate-butylene terephthalate (PBAT) is an effective way to
improve the brittleness and processability of PLA, but their poor compatibility leads to insufficient mechanical properties. PLA/
PBAT/EVAC-g-MAH/ATBC blend system was prepared by melt extrusion using ethylene-vinyl acetate copolymer grafted with
maleic anhydride (EVAC-g-MAH) as compatibilizer and acetyl-tributylcitrate (ATBC) as plasticizer. The effects of the dosage of
EVAC-g-MAH and ATBC on the mechanical properties, flow properties, thermal stability, crystallization properties, rheological
properties and morphology of the composites were investigated, which provided a theoretical basis for the development of high-
performance degradable materials. The experimental results show that with the increase of EVAC-g-MAH content, the interface
compatibility of the blend increases, and the reaction of the MAH group of EVAC-g-MAH with the polar group of PLA/PBAT is
conducive to the improvement of thermal stability, crystallization ability and interface compatibility of PLA/PBAT blend system, as
well as the improvement of energy storage modulus, loss modulus and complex viscosity. The addition of ATBC is beneficial to
further improve the toughness, processing flow and interface compatibility , but crystallization temperature , melting temperature , rela-
tive crystallinity and thermal stability of the blend system are significantly decreased. when EVAC-g-MAH is 10 phr and ATBC is 15
phr, the notched impact strength of PLA/PBAT(80/20) blending system increases from 4.3 kJ/m’ to 50.4 kJ/m’, and the melt flow
rate increases from 15.1 g/10 min to 52.9 g/10 min.
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%1 PLA/PBAT #BHRMEF
Tab.1 Formulation of PLA/PBAT blend system

phr
Samples PLA PBAT EVAC-g-MAH ATBC

ABEA0000 80 20 0 0
ABEA0500 80 20 5 0
ABEA0800 80 20 8 0
ABEA1000 80 20 10 0
ABEA1005 80 20 10 5
ABEA1010 80 20 10 10
ABEA1015 80 20 10 15
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Fig. 1 Mechanical properties of PLA/PBAT blend system
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Fig. 2 MFR of PLA/PBAT blend system
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Fig. 5 TG and DTG curves of PLA/PBAT blend system
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Tab.2 TG curves data of PLA/PBAT blend system

Samples T, Ty, Lo,
ABEA0000 349.3 3733 4717
ABEA0500 401.3 466.5 487.5
ABEA0800 396.5 463.8 484.5
ABEA1000 398 462.8 484.2
ABEA1005 309.5 382.5 434.2
ABEA1010 310.8 376.5 427.8
ABEA1015 273.7 378.2 430.5

Notes: T, is 5% weight loss temperature; 7.

Sov, 18 50% weight loss
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Fig. 6 DSC curves of PLA/PBAT blend system
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Tab.3 DSC curves data of PLA/PBAT blend system

Samples T/°C T /°C AH J(J-g ") X /%
ABEA0000 99.2 161.1 24.62 26.19%
ABEA0500 113.8 167.5 64.53 68.65%
ABEA0800 113.9 167.3 57.93 61.63%
ABEA1000 113.8 167.2 61.22 65.13%
ABEA1005 64.6 156.0 22.67 24.12%
ABEA1010 65.6 155.2 24.67 26.24%
ABEA1015 65.0 154.5 25.32 26.94%

Notes: T, is crystallization temperature; 7' is melting temperature;

X, is relative crystallinity; AH_ is melting enthalpies.
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Fig. 7 Rheological behavior curve of PLA and PLA/PBAT blend system
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