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Preparation and performance of wormwood—-based antibacterial nonwoven fabric
based on swelling principle

FENG Yan, WANG Yiwei, QIAN Xiaoming, CAI Zhijiang
(School of Textile Science and Engineering, Tiangong University, Tianjin 300387, China )

Abstract: The preparation of spunlace nonwoven fabrics with long—lasting natural antibacterial properties was achieved us-
ing wormwood essential oil-B—cyclodextrin  (WO-B-CD) microcapsules as antibacterial agents. Different mass
fractions of cellulose solvent N-methylmorpholine—N—-oxide (NMMO) were utilized to swell and partially dissolve
the surface of the viscose fiber nonwoven fabric. The WO—-B—-CD microcapsules were then loaded onto the viscose
fiber spunlace nonwoven fabric using the padding method, resulting in the production of natural antibacterial
nonwoven fabric, whose structure was characterized and performance was tested. The results indicate that a 70%
mass fraction of NMMO can swell the viscose fibers, while a 72% mass fraction causes partial surface dissolution
of the viscose fibers. The nonwoven fabric treated with swelling and surface dissolution was effectively loaded the
WO-B-CD microcapsules. The resulting antibacterial nonwoven fabric not only possesses good physical and me-
chanical properties but also exhibits long—lasting antibacterial effects. Compared with the WO--CD antibacteri-
al nonwoven fabric without swelling and dissolution treatment, the antibacterial nonwoven fabric treated with
swelling and surface dissolution show an increase in antibacterial rate against Escherichia coli from 80.4% to
92.4% and 96.3% after 96 h, and against Staphylococcus aureus from 85.3% to 96.4% and 99.5%, respectively.
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Fig.1 Effect of different mass fractions of NMMO solution

and temperature on fineness of viscose fibers
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Fig.2 SEM images of swelling and dissolving viscose fibers
with different mass fractions of NMMO solution
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Fig.3 FTIR spectra of swelling and dissolving viscose fibers
with different mass fractions of NMMO solution
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Fig.5 SEM images of WO--CD microcapsules and WO-3—
CD microcapsules antimicrobial nonwovens by

different schemes
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Fig.6 FTIR spectra of WO-3—CD microcapsules antimicrob-

ial nonwovens by different schemes
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Fig.7 XPS spectra of WO—-—-CD microcapsules antimicrobial

nonwovens by different schemes
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Fig.8 Strength and elongation at break of WO-3-CD
microcapsules antimicrobial nonwovens by

different schemes
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Fig.9 Antimicrobial effect of WO-—CD microcapsules
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