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Abstract : In order to reduce the cost of poly (butylene adipate-co-terephthalate) (PBAT) products and improve the tensile
yield strength and tensile modulus of PBAT, PBAT/modified talc powder (TALC) composites were prepared by melt blending
method. The influences of TALC content on mechanical properties and microscopic morphology of PBAT/TALC composites were
studied. The PBAT/TALC composite with the optimal ratio was fabricated into PBAT/TALC film via the extrusion blow film
method. The tensile properties, microscopic morphology, crystallization behavior, and other characteristics of the film were system-
atically investigated. The results show that PBAT/TALC composites exhibit stable blow molding performance. Tensile testing reveals
that the incorporation of TALC significantly enhances the tensile elastic modulus and tensile yield strength of both the PBAT/TALC
composite and its film, while maintaining a relatively high elongation at break. Pure PBAT film exhibits lower tensile elastic modulus
(60.21/50.97 MPa) and tensile yield strengths (7.26/7.44 MPa) in both longitudinal and transverse directions. When the addition of
TALC increases to 40 phr, the tensile moduli of the PBAT/TALC film in both longitudinal and transverse directions can reach 246.73
MPa and 171.34 MPa, respectively. The tensile yield strength can be enhanced to 12.87 MPa and 10.42 MPa, while the elongations
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at break exceed 150% in both directions. This indicates that the film exhibits an excellent balance between strength and toughness.

Scanning electron microscope observation shows that under the action of the processing flow field, the TALC layers present a

regular arrangement in the PBAT/TALC composites and the film. This oriented structure is conducive to the improvement of the

tensile properties of the material in a specific direction. The influence of TALC layers on the crystallization behavior and crystallini-

ty of PBAT is complex. On the one hand, the heterogeneous nucleation of TALC increases the crystallization temperature of PBAT

melt. However, the dense distribution of its layers hinders the further growth of PBAT crystal nuclei, resulting in a decrease in the

crystallinity of the PBAT matrix.

Keywords : poly(butylene adipate-co-terephthalate) ; talc powder ; composite material ; film ; tensile property
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Fig. 1 Schematic diagram of blown film process
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Tab.2 Tensile performances of PBAT/TALC composites

Tensile yield Tensile break-

Samples Tensile clastic strength/ ing strength/ Elongation
modulus/MPa MPa MPa at break/%

¥ 57.97+2.03 7.18+0.10 18.99+0.52  784.8+33.0

2* 72.90+11.18  10.01+0.37  21.86+1.50  542.4+26.7

3* 126.19+7.88  12.52+0.08  21.86+0.87 394.4+8.9

4 176.59+9.07  13.83+0.44  21.93+£0.67  307.0+13.7

5" 208.73+13.08  15.73£0.32  21.93+0.89 216.3+4.3
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Fig. 5 Photos of blown film process for 1* and 5*
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Tab.3 Tensile and tear properties of 1 and 5" films

Samples  Tensile modulus/MPa  Tensile yield strength/MPa  Tensile breaking strength/MPa  Elongation at break/%  Tear strength/(kN-m™")
1# MD 60.21 £10.51 7.26+£0.28 20.63 +1.26 501.0+£13.2 87.35+27.87

TD 50.97 £4.32 7.44 £0.50 22.17 +£3.06 474.5+39.5 84.35+5.44
5 MD 246.73 £20.24 12.87+£0.37 23.01 £1.34 1924 +£33.1 136.99 £ 5.54

TD 171.34 £6.00 10.42 +1.10 17.46 +1.53 178.0£11.6 113.43 + 8.47
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Tab.4 Thermodynamic parameters of 1* and 5" films

Samples T./°C T/°C AHm/(J~g") X /%
¥ 120.1 74.3 13.8 12.1
5" 116.8 85.9 7.8 9.2
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Fig. 8 XRD spectra of 1* and 5" films
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