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Study on Preparation and Properties of Modified Calcium Carbonate Toughened
and Reinforced Polylactic Acid Composites
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(Zhongshan Torch Polytechnic, Zhongshan 528436, China)

Abstract: In the study, calcium carbonate (CaCO;) was surface-treated with an aluminate coupling agent, after which
polylactic acid (PLA)-based PLA/CaCO; composites were prepared by melt compounding. The effect of aluminate content
and CaCO, particle size on composite performance was systematically evaluated. Subsequently, a co-modification system
combining the treated CaCO, and polyethylene glycol (PEG) was introduced into PLA, and the mechanical, optical and
crystallization behaviors of PLA/CaCO,/PEG ternary composites were investigated. The results show that, at an aluminate
dosage of 2.5% (relative to CaCQ,), a CaCO, particle size of 1 um and a mass ratio of PLA and CaCO, 90 : 10, the PLA/
CaCO; composite exhibits an 85.4% increase in elongation at break and an 11.1% increase in tensile strength compared
with pure PLA, while maintaining a light transmittance above 71%. Further incorporation of both modified CaCO; and
PEG markedly improves interfacial compatibility and toughness. With a mass ratio of PLA, CaCO, and PEG of 82 : 10 : §,
the ternary composite attains an elongation at break of 20.1% and a tensile strength of 65.8 MPa, which was respectively
improved by 390% and 23.5% compared with pure PLA, together with a light transmittance of 74%. Simultaneously, the

glass transition temperature (¢,) and cold crystallization temperature (#,) of the PLA phase shift to lower values. ¢,
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decreases by 1.3 °C and ¢, by 12.3 °C, while the melting enthalpy rises by 20% relative to pure PLA. These findings

demonstrate that the combined use of modified CaCO; and PEG synergistically accelerates PLA crystallization and

reduces processing energy consumption through optimized interfacial adhesion, providing a practical route for designing

high-performance PLA-based composites.

Keywords: Polylactic acid; Modified calcium carbonate; Polyethylene glycol; Toughening; Biodegradation
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Tab.2 DSC parameters of PLA/CaCO,/PEG composites
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