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S1 Supplementary Text
S1 Thermal conductivity calculation
The thermal conductivity of textile samples was measured using a steady-state device, following the method reported by Wu et al. [S1] The thermal conductivity of textile samples was measured using a steady-state device. The sample was sandwiched between two aluminum blocks, with the bottom block heated by a hot stage as the heat source. At thermal equilibrium, the steady-state temperature difference (T1, T2) between the two blocks was recorded using an IR camera. The effective heat transfer rate was calibrated by removing the sample and monitoring the free cooling process of the top block, allowing the heat dissipation rate to be determined from its cooling slope. Based on the heat balance and geometric factors of the Al blocks, the textile’s thermal conductivity (λ) was calculated according to the following relation:

where m, cp, and δ are the mass, specific heat capacity, and thickness of the sample, and a, b, c are the dimensions of the Al block.


S2 Supplementary Figures
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Fig. S1 a Mercury intrusion pore-size distribution curves of samples prepared at different freezing temperatures. b Average pore diameters calculated from MIP analysis.
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Fig. S2 a Magnified view of core in cellulose-core/SF-shell fiber. b Magnified view of core in SF-core/cellulose-shell fiber fabricated without directional freezing. c Magnified view of core in SF-core/cellulose-shell fiber fabricated without ethanol-curing.
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[bookmark: _Hlk214268248]Fig. S3 a Infrared transmittance of SF and Cel films, respectively. The film thicknesses were selected to be consistent with the aerogel fabric. b Absorption, transmittance, and reflectance spectra of the SF@CL aerogel fabric in the 2.5–20 μm range. c Thermal insulation performance of SF@CL aerogel fabric with or without radiation heat.
The aerogel fabric exhibits high infrared absorptance with low transmittance and low reflectance across the measured wavelength range. The porous lamellar structure promotes multiple internal reflections and prolongs the infrared propagation pathway, thereby promoting infrared attenuation and suppressing radiative heat transfer. Moreover, the slight temperature difference between the two conditions suggests an intrinsic radiative regulation capability, enabling effective suppression of infrared radiative heat transfer and contributing to the textile’s excellent overall thermal insulation performance.
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Fig. S4 Comparison of thermal conductivity and stress for different coaxial aerogel fibers.
S3 Supplementary Tables
[bookmark: _Hlk218511523]Table S1 Thickness and thermal conductivity of various textile materials.
	Material
	Thickness (mm)
	Tsurface (℃)
	Λ (mW/m·K)

	PET
	2.3±0.09
	38.4±0.2
	100.1±12.2

	Nylon
	2.27±0.02
	37.7±0.1
	82.5±3.1

	Cotton
	2.40±0.03
	37.2±0.1
	71.9±7.1

	Wool
	2.36±0.04
	36.4±0.3
	63.0±7.4

	SF@CL-AF
	2.21±0.04
	32.8±0.4
	52.4±4.2



Table S2 Summary of mechanical strength, thermal conductivity, density, biodegradability, and continuous production capability of different coaxial aerogel fibers
	Score Range
	Biodegradability
	Continuous Production Capability

	
0-2
	Non-degradable synthetic materials; no biodegradation reported.
	Laboratory-scale, discontinuous or multi-step processes; not suitable for continuous production.

	
3-5
	Very slow or partial degradation over long periods (>3 months) under natural conditions.
	Semi-continuous or partially automated process; limited scalability.

	
6-8
	Noticeable biodegradation within weeks to months; partial weight loss or surface erosion observed.
	Continuous production demonstrated on lab scale; process stability moderate.

	
9-10
	Rapid biodegradation within days to weeks; full disintegration or high mass loss.
	Fully continuous, stable, and scalable process demonstrated


The biodegradability of the SF@CL-AF was experimentally evaluated in this work, and its continuous production capability was determined from the demonstrated scalable spinning process. In contrast, the other fibers reported in the literature were neither continuously produced nor experimentally tested for biodegradability, as they were generally fabricated via batch or multi-step methods. For comparability, biodegradability and continuous production capabilities were semi-quantitatively evaluated on a 0-10 scale, where higher scores indicate faster environmental degradation and greater feasibility of scalable continuous fabrication. Materials without available data were assigned a default score of 2 (“None”). The detailed scoring criteria and performance data are presented below.

[bookmark: _Hlk214268438]Table S3 Summary of mechanical strength, thermal conductivity, density, biodegradability, and continuous production capability of different coaxial aerogel fibers
	Material
	SF@CL-AF
	CA/PAA@CNF [S2]
	PAA/CA@CNF
[S3]
	PAN@CNF/
MWCNT
[S4]
	CA/PAA@SF [S5]
	MPC&C sponge-AF [S6]

	Strength (MPa)
	9.19
	4.7
	5.83
	2.62
	2.6
	2.5

	Thermal conductivity
(W·m⁻¹·K⁻¹)
	
0.052
	
0.07
	
0.054
	
0.049
	
0.031
	
0.064

	Density (g·cm-3)
	0.19
	0.2
	0.25
	0.121
	0.21
	None

	Biodegradability
Week / Score
	7 / 8
	None / 2
	None / 2
	None / 2
	None / 2
	None / 2

	Continuous production / Score
	1 mm·s-1 / 8
	None / 2
	None / 2
	None / 2
	None / 2
	None / 2


S4 Supporting Videos
Video S1 Illustrates the continuous, ambient-pressure fabrication of the biomimetic core-shell aerogel fiber.
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