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Abstract: Cotton spunlace nonwoven fabric is widely used in various fields such as cleaning and medical
hygiene due to its ease of use and skin-friendly comfort. However, the amount of waste generated from its
use as a disposable product is also growing steadily. Therefore, recycling and reusing this waste not only
aligns with the national "dual - carbon" strategy but also effectively improves resource utilization
efficiency. Based on this, waste cotton spunlace nonwoven fabric was used as a raw material. The cotton
cellulose was dissolved using an alkali/urea system, and silver nanoparticleswere in -situ reduced by
leveraging the alkaline environment of the solvent and the hydroxyl groups of cellulose. An alcohol
coagulation bath was employed for physical cross-linking to enhance its mechanical properties, resulting
in the preparation of a cellulose hydrogel with both antibacterial and sensing properties. The hydrogel
prepared by this method exhibits excellent tensile strength (2.26 MPa) and fracture strain (186.0%).
Furthermore, this hydrogel can detect both large human movements and subtle motions, demonstrating
high sensitivity and accuracy. It also shows excellent antibacterial activity against Escherichia coli and

Staphylococcus aureus (99.9%). Such hydrogels exhibit great potential for applications in flexible strain
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