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Development and Characterization of Poly (lactic
acid) and Poly (butylene succinate) Electrospun
Fibers Face Mask Material with Zinc Oxide

Nanoparticles

1 2 . 1
Suwara Vorawongsagul', Surachet Toommee and Chiravoot Pechyen
1Department of Materials and Textile Technology, Faculty of Science and Technology, Thammasat University.

“Industrial Product Design Program, Faculty of Industrial Technology, Kamphaeng Phet Rajabhat University.

Abstract

Poly (lactic acid) and Poly (butylene succinate) (PLA/PBS) were prepared with zinc oxideor zinc
oxide aluminum alloys using electrospining process. The electrospun fibers were characterized for
physical, structural, thermal, mechanical, and antimicrobial properties. The addition of nanoparticles into
the PLA/PBS electrospun fibers increased the degree of crytallinity. Scanning electron microscopy (SEM)
images characterized the fracture morphology of the fiber mats with different contents of nano-zinc oxide
or nanosized zinc oxide aluminum alloys at varying amounts (0.5, 1.0, 3.0, and 5.0% by weight). The
morphology of fibers after incorporated nanoparticles showed defect-free fibers and the diameter was
not significantly different compared to PLA/PBS ratio (80:20) electrospun fibers was 3.43 + 1.10 ym. The
PLA/PBS electrospun fibers with nanoparticles showed hydrophobicity. The properties of thermal and
mechanical decreased when added excessive nanoparticles. Various amounts of nanoparticle sized zinc
oxide (ZnO) or aluminum doped ZnO (Al-doped ZnO) were added into the fibers and the antibacterial
activity were tested against Staphylococcus aureus and Escherichia coli by using disc diffusion technique.
The results showed that all electrospun fibers could inhibit the bacteria. This study suggests that the
PLA/PBS blends fiber with nanoparticles could be could be applied for face mask materials.

Keywords: Poly (lactic acid), Poly (butylene succinate), Electrospinning, Zinc Oxide.
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