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Tl J5 1) PNF B A0 €
Figure 1 SEM images of PNF (a) and 2% CQDs/Ag;PO,-PNF (b); (c, d) EDS elemental mapping of 2% CQDs/Ag;PO,-PNF;
(e) Contact angle measurements of PNF before and after catalyst loading.
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Figure 2 XPS spectra of the 2% CQDs/Ag;PO, composite.
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Figure 3 XRD (a), PL spectrum (b), UV-vis spectrum (c), and Tauc plot (d) of Ag;PO, monomer and CQDs/Ag;PO, composites.
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23

4 2% CQDs/Ag;PO,-PNF 7E Y 461 N KRR (a) F112% CQDs/Ag;PO,-PNF & 1 /5 (1 K U (b).

Figure 4 Bactericidal performance of 2% CQDs/Ag;PO,-PNF under visible light (a) and performance of 2% CQDs/Ag;PO,-
PNF after repeated use (b).
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Table 1 Sterilization rate of 2% CQDs/Ag;PO,-PNF

under visible light.
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5 PNE Al CQDS/Ag,PO,-PNF A i I S35 HE AR TIA: (a) REIERLER: (b) K M (0) i1
Figure 5 The air permeability of PNF and CQDs/Ag;PO,-PNF pristine mask: (a) filtration efficiency; (b) pressure drop;
(c) breathability.
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Figure 6 EPR spectra (a), quenching experiments (b), and proposed photocatalytic mechanism (c) of 2% CQDs/Ag;PO,
under light.
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Preparation and Performance Study of Photocatalytic Antibacterial
Modified Polypropylene Non-woven Fabric
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Abstract Masks play an important role in protecting against toxic substances and pathogenic microorganisms.
However, large amounts of disposable masks brought environmental problem. In the article, CQDs/Ag;PO, was
loaded on polypropylene non-woven fabric, which could achieve antimicrobial function under visible-light
irradiation. The experimental results indicated that co-catalyst not only strengthened the visible-light achievement
but also captured the photogenerated carriers, which prevented the photo-corrosion and carriers recombination.
Besides, CQDs could further promote Ag;PO, for generation of more photo-generated carriers via entropy
conversion fluorescence effect. A large number of strong oxidizing photogenerated holes have an antibacterial
effect, which makes CQDs/Ag;PO,-PNF inactivate pathogenic bacteria with high efficiency up to 89.49%, and
has good stability. More importantly, loading of CQDs/Ag;PO, on polypropylene non-woven fabric did not show
adverse effect on the filtration and breathability performance. Therefore, CQDs/Ag;PO,-PNF can effectively prolong
the lifetime of disposable masks for reducing the generation of solid wastes, thus shows great potential in application.

Keywords Modified polypropylene non-woven fabric, CQDs/Ag;PO,-PNF, Photocatalysis, Antibacterial properties
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