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Study on Properties of PLA Synergistic Nano-CaCO; and BF Toughened PP Composites
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Abstract: Polypropylene (PP)-based PP/PLA/BF/CaCO, composites were prepared by melt-blending extrusion with
modified bagasse fiber (BF), nano-CaCO,, and polylactic acid (PLA). The relationship between the internal structure and
properties of the composites after the addition of PLA, BF, and nano-CaCO, was investigated. The results showed that the
addition of PLA improved the compatibility of the composites, the addition of BF increased the crystallinity of the
material, and the addition of nano-CaCO; enhanced the thermal stability of the material. When the mass fraction of BF was
10%, the mass fraction of PLA was 20%, and the mass fraction of nano-CaCO; was 5%, the mechanical properties of the
PP/PLA/BF/CaCO; composites were optimal, with a tensile strength of 25.59 MPa and an impact strength of
9.822 9 kJ/m*. The mechanical properties of the composites prepared with the addition of PLA, BF, and nano-CaCO; were
improved to varying degrees. The novel composite material proposed in this study combines low-carbon attributes with
cost advantages, and can be applied in industrial sectors with urgent sustainability demands such as automotive
manufacturing and green packaging.
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Tab.1 Factor and level design of Ly(3*) orthogonal test
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Tab.3 Results of tensile strength of Ly(3*) orthogonal test

R A B C =5 hifhng)E/MPa
1 1 1 1 1 24.94
2 1 2 2 2 16.52
3 1 3 3 3 24.69
4 2 1 2 3 22.13
5 2 2 3 1 14.65
6 2 3 1 2 24.82
7 3 1 3 2 2272
8 3 2 1 3 18.23
9 3 3 2 1 24.61
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k, 2185 2471 2069  21.68

R 1.52 8.24 1.98 0.33

B 4, B, C
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Tab.4 Variance analysis of tensile strength (¢=0.05)
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Tab.5 Results of impact strength of L,(3*) orthogonal test

I I I e
(kI-m?)

1 1 1 1 1 6.3569

2 1 2 2 2 4.0372

3 1 3 3 3 8.5735

4 2 1 2 3 6.256 9

5 2 2 3 1 4.089 2

6 2 3 1 2 9.705 4

7 3 1 3 2 3.6572

8 3 2 1 3 5.186 1

9 3 3 2 1 8.3799

K, 18.9676 162710 21.2484 18.8260

K, 20.0515 133125 18.6740 17.3998

K, 17.2232 26.6588 16.3199 20.0165

ky 6.323 5.424 7.083 6.275

k, 6.684 4438 6.225 5.800

k; 5.741 8.886 5.440 6.672

R 0.943 4.449 1.643 0.872
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Tab.6 Variance analysis of impact strength (0=0.05)

WH o CFHA BRE S RS FiE  PEH BFE

A 13575 2 0.678 7 1.19 0457
B 32753 6 2 163768 2862  0.034 BF
c 4.0510 2 20255 354 0220

WmE 11443 2 05721

A1t 39.306 4 8
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Tab.7 Analysis of verification test results
HE s/ (kI m™) P52/ MPa
A,BC, 9.8229 25.59
A,B,C, 6.3579 24.93
A,B,C, 74530 24.97
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Fig.2 Mechanical properties of composites
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Fig.4 XRD patterns of materials and composites
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Fig.5 SEM images of cross-section of composites
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