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Fig. S1 Contact angles of EVOH nanofiber membranes and water/t-BuOH mixtures with various t-BuOH contents
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Fig. S2 The nanofibrous suspensions with various t-BuOH contents after 10 min.
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[bookmark: _Hlk71896527]Fig. S3 Photograph of the frozen nanofibrous suspensions prepared by dispersion medium with various t-BuOH contents.
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Fig. S4 The photographs of EVOH NFAs (GA contents from left to right is 0, 0.25, 0.50, 0.75, 1.00, 1.25, 1.50 vol% relative to the dispersion system)
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Fig. S5 (a) Proposed mechanism of crosslinking between EVOH nanofibers and glutaraldehyde,[1] (b) ATR-FTIR spectra of EVOH NFAs, un-cross-linked EVOH NFAs and GA.
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Fig. S6 EVOH NFAs with various GA contents after releasing loading (200 g).
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Fig. S7 Photograph of silane-coated EVOH NFA (left) and EVOH NFA (right).


[image: ]
Fig. S8 The proposed reactions between EVOH nanofibers and MTS.
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Fig. S9 (a) C 1s, (b) O 1s and (c) Si 2p core level spectra of silane-coated EVOH NFAs.
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Fig. S10 XPS survey scans of EVOH NFAs.


[image: ]
Fig. S11 FE-SEM images of the (a) surface and (b) interior of the silane-coated EVOH NFAs.
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Fig. S12 (a) compressive σ-ε curves of EVOH NFAs at different strains (ε = 40, 60, 80%), (b) cyclic σ-ε curves of EVOH NFAs with ε of 60%.


Table S1 The volume, mass, density and porosity of EVOH NFAs.
	[bookmark: OLE_LINK85][bookmark: OLE_LINK86][bookmark: OLE_LINK76]Glutaraldehyde aqueous solution contents（vol%）
	Volume
（cm3）
	Mass
（mg）
	Density
（mg/cm3）
	Porosity
（%）

	0
	17.72-18.53
	1.98×102
	10.69-11.17
	99.04-99.08

	0.25
	16.09-17.07
	1.95×102
	11.42-12.12
	98.96-99.02

	0.50
	12.36-15.60
	1.92×102
	12.31-15.53
	98.67-98.94

	0.75
	-
	1.99×102
	-
	-

	1.00
	-
	-
	-
	-

	1.25
	-
	-
	-
	-

	1.50
	-
	-
	-
	-
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Table S2 Comparison of sorption capacities of various sorbents.
	Sorbents
	Min sorption capacity (g/g)
	Max sorption capacity (g/g)
	Density (mg/cm3)
	Porosity (%)
	Cost
	Reference

	PVA-co-PE NFA aerogels
	23
	50
	11.1
	99
	Low
	[2]

	Carbon aerogels
	74.22
	223.56
	7.8
	-
	Medium
	[3]

	Polydimethylsiloxane sponge
	4
	11
	180 ~ 750
	-
	Medium
	[4]

	Cellulose nanofibril
aerogels
	139
	256
	1.7~8.1
	99.5~99.9
	Low
	[5]

	Polymers
	60
	23
	-
	-
	Low
	[6]

	PVA-CNF hybrid aerogels
	44.56
	95.25
	13
	99.01
	Medium
	[7]

	Cellulose nanofibril
aerogels
	65
	205
	2.9
	99.81
	Low
	[8]

	Microporous conjugated polymers
	6
	23
	-
	-
	High
	[6]

	Carbon nanofiber aerogels
	51
	139
	10
	> 99
	Medium
	[9]

	Carbonaceous fiber aerogel
	22
	87
	36
	-
	Medium
	[10]

	Cellulose nanocrystal aerogel
	34
	99
	22.4~23.3
	96.3~97.2
	High
	[11]

	Carbon-based aerogels
	393
	1002
	0.7~10.2
	99
	High
	[12]

	EVOH NFAs coated with Al2O3
	30.57
	73.03
	17.78
	98.35
	Medium
	[13]

	EVOH nanofibrous aerogels
	44.83
	101.86
	12.3
	98.95
	Low
	[14]

	Silane-coated EVOH NFAs
	40.08
	91.85
	17.78
	98.35
	Low
	Present study





The work mentioned in this work is defined as the work doing for generating compression deformation per unit volume [15, 16], which was defined as

                                                        (1)




where  is the work,  and  are the initial and final compression strain, respectively, and  is the compression stress. The compression work and recovery work were calculated by the integration of the relevant stress-strain curves. The energy dissipation was the difference of the absolute value of compression work and recovery work.
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