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Fig. S1 The presence or absence of PAAs affects the gelation of MTMS in a pure water solvent 

system. The container below is a uniform gel formed by mixing TEA aqueous solution of PAAs and 

MTMS hydrolysate. The container above is a layered system formed by mixing TEA aqueous 

solution and MTMS hydrolysate. The TEA concentration and MTMS concentration in the two 

containers are the same. 

 

 

Fig. S2 The water contact angle (WCA) of aerogels. (a) SiO2/PI-2. (b) SiO2/PI-10. (c) SiO2/PI-30. 

(d) SiO2/PI-D. (e) SiO2/PI-ND. 



 

Fig. S3 Pure PI aerogel has a significant curling of the wall structure after thermal imidization. The 

volume of the aerogel shrinks significantly. 

 



 

 

Fig. S4 EDS spectrum and element content table of (a) SiO2/PI-2, (b) SiO2/PI-10 and (c) SiO2/PI-

D. 

 



 

Fig. S5 The comparison photo before and after compression of (a) SiO2/PI-2. (b) SiO2/PI-30. (c) 

SiO2/PI-ND. (1) Compression with 80% strain. (2) Compression with 50% strain for 50 

consecutive times. 

 

Fig. S6 The stress-strain curve at 50% strain with 50 cycles. (a) SiO2/PI-2. (b) SiO2/PI-10. (c) 

SiO2/PI-30. (d) SiO2/PI-D. (e) SiO2/PI-ND. 

 

 

 



 

Fig. S7 The press-release process photograph of aerogels. 

 

 

 

Fig. S8 XPS spectra of SiO2/PI-10. 



 

Fig. S9 XPS spectra of (a) SiO2/PI-2. (b) SiO2/PI-30. (c) SiO2/PI-D. (d) SiO2/PI-ND. 

 

 

Fig. S10 XRD spectra of SiO2/PI aerogels at different mixing times. 



 

Fig. S11 Partial magnified FTIR spectra of SiO2/PI aerogels at different mixing times. 

 

 

Fig. S12 TGA curve of pure PI aerogel in air atmosphere. 

 



 

Fig. S13 The SiO2/PI-10 aerogel burns under the flame. (a) SiO2/PI-10 aerogel before burning. (b) 

Aerogel does not burn on the flame. (c) The burning surface of the aerogel is carbonized. (d) The 

side opposite to the burning side of the aerogel was not affected by the flame. 

 

 

  

  



Table S1 The properties of elastic aerogels and hydrophobic aerogels have been reported. 

Sample 
Recovery rate 

(%) 

WCA 

(°) 

k 

(W·m-1·K-1) 
Dry 

Td  

（℃） 
Ref. 

PINFAs 
Without obvious plastic 

(99% strain) 
~ 0.030-0.032 

Electrospinning & 

freeze drying 
520.0 (air) 1 

PI-PVPMS 80% (60% strain) ~ 0.036-0.078 Supercritical drying 400.0 (air) 2 

PINF/MXene 98.45% (50% strain) 122.5-127.5 ~ Freeze drying 476.0 (air) 3 

PI/ MWNTs 
Without obvious plastic 

 (50% strain) 
~ ~ Freeze drying ~ 4 

MXene/PI 
without obvious plastic 

 (80% strain) 
~ 0.032 Freeze drying 460.0 (air) 5 

PEDOT:PSS/PI 
Without obvious plastic 

(80% strain) 
~ ~ Freeze drying 350 (N2) 6 

PI/rGO/Co 97.8% (50% strain) 115.0 0.040 Freeze drying 470 (N2) 7 

F-PI/rGO/Coa 97.8% (50% strain) 146.1 ~ Freeze drying ~ 7 

PI 90.67% (50% strain) ~ ~ Freeze drying 551 (N2) 7 

PI/rGO 94.16% (50% strain) ~ ~ Freeze drying ~ 7 

SiO2/PI-1 
 possessed elasticity 

(80% strain) 
120.0 0.041 Freeze drying 542 (air) 8 

SiO2/PI-3 Inelastic 125.0 0.0311 Freeze drying 542 (air) 8 

PI/CNT 
excellent recoverability 

(80% strain) 
~ ~ Freeze drying 543 (N2) 9 

PI/SAp-80 Inelastic 148.0 0.029 Supercritical drying 550 (N2) 10 

PI (sample 8) Inelastic 147±2 0.0325 Supercritical drying 500 (N2) 11 

PI/PGG Inelastic 80-90 ~ Supercritical drying 425 (N2) 12 

PIA Inelastic 135.0 ~ Supercritical drying 442(N2) 13 

SiO2/PI-2 98.78% (80% strain) 144.5 0.0368 Freeze drying 533.2(air) 

This 

work 

SiO2/PI-10 99.20% (80% strain) 150.6 0.0374 Freeze drying 542.9 (air) 

SiO2/PI-30 98.93% (80% strain) 153.1 0.0376 Freeze drying 539.1 (air) 

SiO2/PI-D 83.43% (80% strain) 152.5 0.0371 Freeze drying 538.0 (air) 

SiO2/PI-ND 92.52% (80% strain) 141.5 0.0383 Freeze drying 544.2 (air) 

a Modified with trichloro (1H,1H,2H,2H-tridecafluoro-n-octyl)silane by a chemical deposition 

process. 

* The decomposition temperature (Td) in nitrogen is slightly higher than that in air. 
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