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21

22 Figure S1. (a) Hydrolysis process for tetraethyl orthosilicate (TEOS, n≥2), (b) Digital images of 

23 the in situ generated silica/PAC co-gel.
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36

37 Figure S2. Water contact angle (WRA) of PI and SiO2/PI-n aerogels. (a) PI aerogel. (b) SiO2/PI-1 

38 aerogel. (c) SiO2/PI-2 aerogel. (d) SiO2/PI-3 aerogel. (e) SiO2/PI-4 aerogel.
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46

47 Figure S3. Digital images hydrolysate of TEOS under different pH value conditions and Digital 

48 images of the mixture of PAC and hydrolysate of TEOS correspondently. (a1and a2) Hydrolysis 

49 pH value of TEOS is lower than 1. (b1 and b2) Hydrolysis pH value of TEOS is 1. (c1 and c2) 

50 Hydrolysis pH value of TEOS is 2. (d1 and d2) Hydrolysis pH value of TEOS is 3. 
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55

56 Figure S4. Digital images of the mixture of water-soluble PAC and hydrolysate of TEOS under 

57 different temperature conditions. (a) Hydrolysis temperature of TEOS is 25 ℃. (b) Hydrolysis 

58 temperature of TEOS is 60 ℃.
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70

71 Figure S5. Morphology images of PI aerogel. The PI aerogel showed a disordered honeycombs-

72 like porous structure and the wall of the pores exhibited smooth.
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89

90 Figure S6. Morphology image of SiO2/PI-3 aerogel for EDS mapping. 
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101

102 Figure S7. FTIR spectra of the SiO2/PAC-3 and SiO2/PI-3 aerogels.
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116

117 Figure S8. Compressive stress-strain (δ–ε) curves of SiO2/PI-3 and SiO2/PI-3-60 aerogels.
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122

123 Figure S9. Compressive stress-strain (δ–ε) curves of SiO2/PI-3, SiO2/PI-3-1D, SiO2/PI-3-3D, 

124 SiO2/PI-3-5D, and SiO2/PI-3-7D aerogels.
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128

129 Figure S10. Digital images of pre-test and post-test of samples for flame. (a) PI aerogel. (b) 

130 SiO2/PI-1 aerogel. (c) SiO2/PI-2 aerogel. (d) SiO2/PI-3 aerogel. (e) SiO2/PI-4 aerogel.
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141

142 Figure S11. The morphology of the SiO2/PI aerogel after burned.
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151

152 Figure S12. Infrared images of PI aerogel on a 144 °C heating stage. 
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160 Figure S13. Infrared images of PI aerogel on a 273 °C heating stage. 
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172 Table S1. The detailed variable information for preparing silica/polyimide composite aerogels and 

173 the sample names.

Sample TEOS (g) pH value (water)

Hydrolysis temperature 

(℃)

Hydrolysis time 

(day)

SiO2/PI-1 0.348 2 25 2

SiO2/PI-2 0.696 2 25 2

SiO2/PI-3 1.044 2 25 2

SiO2/PI-4 1.392 2 25 2

— 1.044 < 1 25 2

— 1.044 1 25 2

— 1.044 2 25 2

— 1.044 3 25 2

SiO2/PI-3-60 1.044 2 60 2

SiO2/PI-3-1D 1.044 2 25 1

SiO2/PI-3-3D 1.044 2 25 3

SiO2/PI-3-5D 1.044 2 25 5

SiO2/PI-3-7D 1.044 2 25 7
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179 Table S2. Comparison of flame retardant of various organic and inorganic composite flame-

180 resistant materials.

Sample LOI

Heat flux 

(kW m-2)

PHRR

(kW m-2)

TTPHRR 

(s)

FIGRA

(W s)

THR

(MJ m2)

TSR

(m2 m-2)

Ref.

M5Pe5 35 50 80.1 65 1.2 19.7 ~ 1

PC/TiO2@DPP5

0

29.7 50 412 65 6.3 20.5 ~ 2

RPUF-15 ~ 35 265.9 35 7.6 12.2 3

PU/Aerogel -0.7 60 50 220 36 6.3 19 964 4

PSi-70 ~ 35 19 ~ ~ 0.55 ~ 5

FPU/Alag-20 ~ 50 71 14 5.1 3.8 38 6

PMMA/GAPPA 25 50 76 ~ ~ 6.9 ~ 7

PI/G5/M10 55 50 52.5 52.5 1 10.7 18.4 8

A2.5C2.5-6 ~ 50 18.6 20 0.9 2.7 54.7 9

P5M3B 27.6 50 146 15 9.7 11.3 ~ 10

PI 34 50 84 40 2.1 8.6 84

SiO2/PI-1 43 50 52.9 90 0.6 6.2 59

SiO2/PI-2 44 50 42.2 105 0.4 5.2 44

SiO2/PI-3 47 50 36.6 115 0.3 4.1 29

SiO2/PI-4 48 50 30.7 130 0.2 3.2 20
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