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2. Experimental section
2.3 Preparation of CNTs-ZnO/cellulose membrane
The rice cellulose was obtained via a simple alkaline solubilization and bleaching process according to the methods reported previously. Typically, 50 g of rice straw were cut into 1 × 1 cm2 pieces and stirred in 10 wt% NaOH solution at 80 ℃ for 12 h to remove hemicellulose and lignin. Then, the alkali-dissolved cellulose was washed several times with deionized water until neutral to obtain crude cellulose. After that, bleaching was conducted for crude cellulose in a 5 wt% NaClO2 solution at 80 ℃ for 3 h to further remove hemicellulose and impurities. After filtration, the cellulose was washed with deionized water to a constant pH. Finally, the rice cellulose membrane was obtained by the vacuum filtration of the extracted cellulose pulp and dried in an oven at 60 ◦C for 10 h.
2.8 Application of the strawberry preservation
Table S1. Strawberry preservation experiment grouping and core parameters

	Group name
	Packaging materials
	Storage conditions

	Control (1)
	No packaging
	Dark, 9 ℃

	Control (2)
	PE membrane
	

	Control (3)
	CNTs-ZnO/cellulose membrane
	

	Experiment
	CNTs-ZnO/cellulose membrane
	Illuminated for 5 minutes, and stored under dark conditions for the remaining time.


3. Result and discussion

3.1 Morphology and structural characterization
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Fig. S1. SEM images of the bare cellulose
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Fig. S2. SEM images of the CNT cellulose membrane
3. 2 Photothermal conservation performance
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Fig. S3. UV-vis spectrum of cellulose membrane, CNTs/cellulose membrane and CNTs-ZnO/cellulose membrane

3.3 Antibacterial performance
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Fig. S4. Antibacterial effect of cellulose, CNT/cellulose, and CNT-ZnO/cellulose membranes against airborne bacteria under dark and light conditions.
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