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Fig. S1 SEM images of a SiO2, b SiO2-NH2, and c SiO2-LA
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Fig. S2 a EDX spectra and b FT-IR spectra of SiO2, SiO2-NH2 and SiO2-LA
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Fig. S3 Digital photos for the preparation of the elastic composite
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[bookmark: _Hlk206007966]Fig. S4 SEM and EDX spectra of composites containing 1 wt% 20 nm nanoparticles: a before and b after microporous structuring
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Fig. S5 UV absorption spectra of lipoic acid and the elastic composite
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Fig. S6 Digital photographs of the composite before and after microporous structuring
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[bookmark: _Hlk199334325]Fig. S7 SEM images showing the microporous morphology of composites with different composition ratios. a After microporous structuring and b in the initial dense state
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Fig. S8 Density of composites with varying compositions before and after microporous structuring. a Composites containing 1 wt% nanoparticles of different sizes and 20 wt% ionic liquid. b Composites containing varying contents of 20 nm nanoparticles and 20 wt% ionic liquid. c Composites containing 1 wt% 20 nm nanoparticles and varying contents of ionic liquid
[image: 图片包含 图形用户界面

AI 生成的内容可能不正确。]
Fig. S9 SEM images and structural parameters of composites with 1 wt% 20 nm nanoparticles and 20 wt% ionic liquid prepared under different CO₂ saturation pressures: a microporous morphology, b density, c average pore size and porosity, and d pore density
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[bookmark: OLE_LINK4]Fig. S10 Microporous composites with 1 wt% SiO₂-LA and 20 wt% ionic liquid: a pore size and porosity, and b pore density as a function of nanoparticle size under CO2 saturation at 2.0 MPa
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Fig. S11 Microporous composites with 20 nm nanoparticles and 20 wt% ionic liquid: a pore size and porosity, and b pore density as a function of nanoparticle content under CO2 saturation at 2.0 MPa
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[bookmark: _Hlk206008238]Fig. S12 Microporous composites with 1 wt% 20 nm nanoparticles: a pore size and porosity, and b pore density as a function of ionic liquid content under CO2 saturation at 2.0 MPa
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Fig. S13 ATR-FTIR spectra of the composite before and after microporous structuring
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Fig. S14 Stress-strain curves of the composites with a different SiO2-LA particle size, b different ionic liquid content, and c different SiO2-LA amount, and d-f their corresponding toughness
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[bookmark: _Hlk206008315]Fig. S15 a Stress dissipation and b dissipation efficiency during 20 cycles of 200% tensile strain and 50% compressive strain
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[bookmark: _Hlk206008286]Fig. S16 Stress variation of the composite during 500 cycles at 100% tensile strain and 50% compressive strain
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[bookmark: _Hlk206008336]Fig. S17 Schematic representation of the elastic recovery behavior of the microporous composite
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[bookmark: _Hlk206008361]Fig. S18 Stress–strain curves under cyclic loading at 200% tensile strain and 50% compressive strain for dense and microporous composites stored at ambient conditions for a 7, b 15, and c 30 and d 60 days
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Fig. S19 Conductivity variation of the composites as a function of foaming pressure
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Fig. S20 The relative resistance curves of the microporous and dense composites during the drop of a ping-pong ball
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Fig. S21 Relative resistance curves of the microporous composite under repeated 1% compressive strain


[image: 图表, 条形图, 直方图

AI 生成的内容可能不正确。]
Fig. S22 Variation in conductivity of the microporous composites with temperature
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Fig. S23 a Self-healing efficiency of the composites after 5 h as a function of temperature. b Self-healing efficiency over time at different temperatures
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Fig. S24 a Self-healing efficiency of the composites after 5 h as a function of humidity. b Self-healing efficiency of the composites at different humidity levels over time
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Fig. S25 SiO2-LA recovery efficiency at different cycle numbers
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Fig. S26 FTIR spectra of SiO2-LA before and after five recycling cycles


Table. S1 Performance comparison with peer-reported elastic conductive composites.
	Ref
	Density
(g/cm3)
	Self-healing 
Efficiency (%)
	GF
	Recyclability
	Recovery 
Rate (%)
	Porosity(%)


	This work
	0.3
	90
	4.8
	Yes
	99
	81

	[S1]
	1.31
	86
	2.81
	No
	75
	-

	[S2]
	1.27
	0
	3.15
	Yes
	84
	-

	[S3]
	1.33
	0
	1.85
	Yes
	85
	-

	[S4]
	1.46
	55
	2.64
	No
	60
	-

	[S5]
	0.4
	0
	2.25
	No
	-
	77

	[S6]
	0.017
	0
	1.67
	No
	-
	96

	[S7]
	0.41
	0
	2.2
	No
	-
	87
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	序号
	年份
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	33
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	年份提取失误
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	3
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	1
	3
	33
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