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The development of antistatic packaging using biodegradable polymer matrices presents a sustainable solution to reduce waste in the electronics industry. Among the available biopolymers, poly(lactic acid) (PLA) and poly(3-hydroxybutyrate-co-3-hydroxyvalerate) (PHBV) are notable for their renewable origin and biodegradability [1]. This work focuses on the development of PLA/PHBV blends. PLA, which has low melt viscosity and flow issues, benefits from PHBV addition to improve melt processing. However, the PLA/PHBV blend has high electrical resistivity, necessitating antistatic agents for use in antistatic packaging. Glassy carbon (GC) and graphene nanoplatelets (GNP) were chosen for this purpose. The study investigates the impact of these carbon materials on the blends' antistatic properties, antimicrobial characteristics, and biodegradability. PLA/PHBV (80/20) composite blends, with 0.5 wt% GC and 5 wt% GNP, were prepared using a twin-screw extruder (AX Plásticos, model AX16:40DR, with L/D = 40, temperature profile from 155 to 175 °C, and screw rotation speed of 80 rpm). Test specimens were injection molded (Battenfeld, model Plus 350/75 35 ton, with a molding temperature of 175 °C and mold temperature of 50 °C), and their electrical resistivity (impedance spectroscopy), minimum inhibitory concentration (MIC - the assay used the microorganisms Staphylococcus aureus ATCC 6538 and Escherichia coli ATCC 25922. The microorganisms were cultivated in Mueller-Hinton broth and incubated under shaking at 37 ºC for 24h), and anaerobic biodegradation (according to ASTM D-5988-18, measuring biodegradation by the percentage of solid organic carbon converted to CO2 over 110 days) were evaluated. The addition of GNP and GC reduced the electrical resistivity of the PLA/PHBV blend by nine orders of magnitude, making it suitable for antistatic packaging. The PLA/PHBV blend showed 40% biodegradability after 110 days, with similar results for blends with 0.5 wt% GC or 5 wt% GNP. However, the blend with both carbon materials had only 15% biodegradability after 110 days. Differential scanning calorimetry (DSC) analysis revealed this composition had a significantly higher degree of crystallinity compared to others studied, which can directly affect its biodegradability. Regarding the antimicrobial assay, the addition of 5 wt% of GNP showed inhibition greater than 80% for Escherichia coli and 70% for Staphylococcus aureus. Therefore, the packaging has the necessary characteristics to be considered an antimicrobial material. Thus, it was possible to develop antistatic, antimicrobial and biodegradable packaging with the addition of 5 wt% GNP and 0.5 wt% GC in PLA/PHBV blends.
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