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Fig. S1 (a) Water vapor transmission rates (WVT) of the nonwoven fabric with(w/) or without (w/o) thermal bonding. (b) Tensile stress-strain curves of the different wetting states nonwoven fabric with or without thermal bonding
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Fig. S2 (a) FE-SEM images of the nonwoven fabric, (b) hydrophobic and hydrophilic
 hybrid structure and (c) photothermal materials coated fiber
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[bookmark: _Hlk57834269]Fig. S3 (a) Water contact angle images of nonwoven fabric without thermal bonding and (b) nonwoven fabric with thermal bonding when a water droplet was dropped on their surfaces. (c) Digital photograph showing the stability of the photothermal materials against a cycle of 10 min sonication
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Fig. S4 (a) Weight of balsa wood and the wood aerogel in the dry state. Inset: wood aerogel was placed on a grass like dog's tail (Setaira viridis (L.) Beauv). (b) Thermal conductivity of the balsa wood, wet wood aerogel, nonwoven fabric and some common thermal-insulated materials
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Fig. S5 (a) Temperature change of dry NF-WA surface under 1.0 sun irradiation. (b) Optical and IR images of the NF-WA under perpendicular 1.0 sun irradiation
[image: Figure S6]
Fig. S6 (a) Optical photos of wicking capacity of NF-WA. (red ink is used to improve the discrimination of the experiment). (b) Optical image of NF-WA was totally saturated by the red ink within 30 min. Scale bar, 2 cm
[image: Figure S7]
Fig. S7 IR images of the NF-WA at (a) different illumination angles and (b) heights of the evaporator under solar intensity of 1 kW m-2
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Fig. S8 (a) Evaporator rate and efficiency of pure water and different heights of NF-WA with 90°, 60° and 30° solar altitudinal angels under 1.0 sun irradiation. (b) Evaporator rate and efficiency of 8 cm NF-WA with different air convection flow under 1.0 sun irradiation
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[bookmark: _Hlk188368095]Fig. S9 A comparison of the evaporation rate of the NF-WA against those of the reported solar water purifiers. The details are shown in Table S2
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Fig. S10 (a) UV-Vis absorption spectra of the mixture of methyl orange (MO) and methylene blue (MB) solution and corresponding after purified water. (b) Changes of pH in HCl, NH4Cl and NaOH solutions before and after evaporation
[image: ]
[bookmark: OLE_LINK6]Fig. S11 ROS generation of TTCPy-3 upon white light irradiation: (a) decomposition rates of ABDA for 1O2 detection and (b) DHR 123 for O2−• in the presence of TTCPy-3 (1 μM) upon white light irradiation (30 mW cm-2) for different time
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Fig. S12 (a) UV-vis spectra of ABDA in the absence of TTCPy-3 under white light irradiation in DMSO/water (v:v) = 1/100. (b) UV-vis spectra of ABDA in the presence of TTCPy-3 under white light irradiation in DMSO/water (v:v) = 1/100. [TTCPy-3] = 1×10-6 M, [ABDA] = 5×10-5 M, time interval for recording the UV-vis spectra: 60 s, Light power: 30 mW cm-2. (c) The absorption spectra of ICG in DMSO solution with/without light irradiation for 24 h, and with/without the addition of 30% H2O2 solution

[image: Figure S13]
Fig. S13 Naked eye fluorescent photos of AIE-dopped nonwoven fabric under 365 nm UV light illumination


[image: Figure S14]
Fig. S14 (a) The bacterial inactivation performance of NF-WA evaporator without TTCPy-3 was assessed under 1.0 sun irradiation for 30 minutes. (b) Morphologies of the natural balsa wood surface after 72 h floating on the water. (c) Morphologies of wood aerogel surface of NF-WA after 72 h floating on the water. Mildew was observed on the surface. Scale bar: 20 μm
[image: Figure S15]
Fig. S15 The volume change of simulated wastewater evaporated by NF-WA array exposed to natural light for 8 h on July 24, 2023
Table S1 Size parameter of NF-WA for solar evaporator construction
	Evaporator height
	Nonwoven fabric
	Wood aerogel
	Area of top surface

	4 cm NF-WA
	9 cm×0.9 cm
	4 cm×0.9 cm×4 cm
	3.6 cm2

	8 cm NF-WA
	17 cm×0.9 cm
	4 cm×0.9 cm×8 cm
	3.6 cm2

	12 cm NF-WA
	25 cm×0.9 cm
	4 cm×0.9 cm×12 cm
	3.6 cm2


[bookmark: _Hlk188368284]Table S2 Comparison of evaporation rates and evaporation efficiencies of various solar wastewater evaporator under 1.0 sun irradiation (W: wood; F: fabric; A: aerogel; H: hydrogel).
	No.
	Evaporation rate (kg m-2 h-1)
	Efficiency (%)
	Types
	Dimension
	Anti-biofouling
	Refs.

	1
	0.64
	57
	W, F
	2D
	No
	[S1]

	2
	1.31
	91.5
	W
	2D
	No
	[S2]

	3
	1.45
	91.5
	F
	2D
	Yes
	[S3]

	4
	1.47
	91
	H
	2D
	Yes
	[S4]

	5
	1.65
	95
	H, F
	2D
	No
	[S5]

	6
	1.92
	90.7
	W
	3D
	No
	[S6]

	7
	1.95
	116
	F
	3D
	No
	[S7]

	8
	2.03
	139.4
	A
	3D
	No
	[S8]

	9
	2.05
	97.7
	W
	3D
	Yes
	[S9]

	10
	2.42
	/
	F
	2D
	No
	[S10]

	11
	2.5
	95
	H
	3D
	No
	[S11]

	12
	2.58
	/
	W
	3D
	No
	[S12]

	13
	2.75
	167
	F
	3D
	No
	[S13]

	14
	2.75
	82
	W
	3D
	No
	[S14]

	15
	2.9
	80
	W
	3D
	No
	[S15]

	16
	3.06
	65.5%
	H
	3D
	Yes
	[S16]

	17
	3.06
	94.5
	F
	2D
	No
	[S17]

	18
	3.17
	/
	A
	3D
	No
	[S18]

	19
	3.2
	90
	H
	2D
	No
	[S19]

	20
	3.4
	91
	H
	2D
	Yes
	[S20]

	21
	3.6
	/
	F
	3D
	Yes
	[S21]

	22
	3.74
	192.7
	H, F
	3D
	No
	[S5]

	23
	3.91
	/
	W
	3D
	No
	[S22]

	24
	1.94
	/
	A
	3D
	No
	[S23]

	25
	2.39
	93.7
	A
	3D
	No
	[S24]

	26
	3.6
	189
	A
	3D
	Yes
	[S25]

	24
	6.16
	296.25
	W, F
	3D
	Yes
	Ours
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Fig. S1 (a) Water vapor transmission rates (WVT) of the nonwoven fabric with(w/) or without 

(w/o) thermal bonding. (b) Tensile stress-strain curves of the different wetting states nonwoven 

fabric with or without thermal bonding 

