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Biopolymers emerged as sustainable alternatives to conventional plastics due to their
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biocompatibility, biodegradability and non-toxicity, offering an environmentally friendly
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material performance, affecting mechanical and structural stability.

This study aims to evaluate the consequences of short-term (0-2 h) and long-term ozone e Short-term: 15, 30, 60 and 120 min.

aging (24-96 h) of commercial poly(lactic acid)/poly(butylene adipate-co-terephthalate) * Long-term: 24,48, 72 and 96 h.
(PLA/PBAT) blend films, commonly used in rigid and flexible packaging. By examining the

structural modifications in aged materials, their resilience and changes in key properties

could be assessed.

RESULTS & DISCUSSION
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oxygen and ozone exposure, can promote polymer degradation and strongly influence
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e Short-term ozonation (<2 h) caused only surface sterilization, without
altering surface characteristics.

* Prolonged exposure (=24 h) increased surface hydrophilicity, as water
contact angle decreased from 92.2° to 63.8°after 96 h.

* No variations in thermal transition temperatures was observed, indicating that the bulk thermal
stability of PLA/PBAT films were maintained after ozonation.

Chemical structure
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groups was confirmed.

e Carbonyl and carboxyl indexes
slightly decreased (~17% and
16%) after 96 h of ozone
treatment, suggesting mild
surface oxidation and partial
degradation of oxidized
products.

* Additive content influenced the mechanical properties, as the PLA/PBAT3
sample showed the highest tensile strength and elongation at break due to
higher plasticizer content and possible filler agglomeration.

e A slight increase after prolonged oxidation suggested partial surface
reinforcement rather than degradation, confirming that the material retained
its mechanical stability, whereas additives buffered the effects of ozone.
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A parabolic trend in surface evolution was found, with initial oxidation after 24 h, temporary
reinforcement at 48 h, and subsequent re-degradation after 96 h.
* The observed modifications were limited to the surface, without bulk penetration.

CONCLUSION

Long-term ozonation caused only surface modification without bulk degradation. The polymer matrix remained stable, demonstrating high chemical resistance due to the absence of
reactive double bonds. The parabolic character of surface degradation suggests that ozonation time can either enhance or weaken the surface propertie- &
&5
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Future work will evaluate the influence of prolonged oxidation processes (over 96 h) to verify whether ozone treatment affects only the surface :;'. O [ZAS‘[’ N

or also causes bulk modifications. Furthermore, the effect of ozone treatment on the biodegradation rate and microbial activity of biodegradable |

polymer blends will be investigated. Sonmary wacerimms | [t .
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