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Effect of Bio-based Reactive Compatibilizer on Properties of PLA/PBAT Blends
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Abstract: Polylactic acid (PLA) has good biocompatibility and biodegradability, but its toughness and barrier properties
need to be improved. The derivative of natural castor oil, castor oil diglycidyl ether (GECO), was introduced as a reactive
compatibilizer into polylactic acid/poly(butylene adipate-co-terephthalate) (PLA/PBAT) blends by melt blending. The
effects of GECO content on the structure and properties of PLA/PBAT were investigated by thermogravimetric analyzer,
differential scanning calorimeter, electron universal testing machine, cold field emission scanning electron microscope,
and water vapor transmission rate analyzer. The results demonstrated that GECO could enhance the interaction between
PLA and poly(butylene adipate-co-terephthalate) (PBAT) and promote the crystallization of PLA by enhancing the
mobility of molecular chains, so the mechanical properties and water vapor barrier properties of PLA/PBAT were also
improved. When the content of GECO was 3 phr in the PLA/PBAT blend, the tensile strength of the blend was 34.7 MPa,
the elongation at break was 282.8%, and the water vapor permeability was 69.86 g/(m*-d). The performance of the GECO-
modified PLA/PBAT blend shows significant improvement. The study provides an experimental basis for the application
of PLA in cable and packaging materials.
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Tab.1 Formula of PLA/PBAT/GECO blends 1% : phr
e NI
PLA PBAT GECO

PLA/PBAT 70 30 0
PLA/PBAT/1G 70 30 1
PLA/PBAT/3G 70 30 3
PLA/PBAT/5G 70 30 5
PLA/PBAT/7G 70 30 7
PLA/PBAT/9G 70 30 9
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Fig.1 FTIR spectra of GECO, PLA/PBAT and PLA/PBAT/3G
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Fig.2 TG and DTG curves of PLA/PBAT/GECO blends
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Tab.2 TG data of PLA/PBAT/GECO blends ~ #4%.°C

FEbh tso, Lson (e

PLA/PBAT 341.91 386.80 378.95
PLA/PBAT/1G 341.01 383.52 380.28
PLA/PBAT/3G 333.43 380.95 378.02
PLA/PBAT/5G 320.34 382.89 375.47
PLA/PBAT/7G 334.25 387.05 380.53
PLA/PBAT/9G 333.42 386.80 379.45
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KN, 1/°C AHJ(Jg") 1,/°C 1./)°C AH /(g 1,/°C AH,/(J-g") X%
PLA/PBAT 69.84 4.48 60.40 100.84 18.25 167.73 26.12 11.9
PLA/PBAT/1G 64.64 8.94 60.60 99.44 18.35 167.63 27.69 14.2
PLA/PBAT/3G 62.87 7.24 58.39 96.97 19.43 166.82 32.29 19.6
PLA/PBAT/5G 69.90 7.46 56.44 95.30 18.54 166.54 32.54 21.3
PLA/PBAT/7G 67.17 7.84 57.10 95.96 20.22 166.73 31.14 16.6
PLA/PBAT/9G 65.36 7.41 55.10 95.93 20.43 166.32 30.22 14.9
fiC, PBAT BN BH 22535 PLA B PEa) 8, 51\ 3 phr iy
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Fig.4 Mechanical properties of PLA/PBAT/GECO blends
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Fig.7 Water contact angles of PLA/PBAT/GECO blends
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