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Experimental

Preparation of pure PI aerogel

The PAAS powder was dissolved in deionized water, and the solid content was 

controlled to 5.47 wt%. Then the solution was sonicated until PAAS was completely 

dissolved, and the PAAS aqueous solution was obtained. The PAAS aqueous solution 

was then transferred to a mold with a Teflon jacket and a rubber stopper bottom, and 

liquid nitrogen was poured from around the mold. Ice nuclei were rapidly formed under 

the action of liquid nitrogen, and ice crystals would grow rapidly from around the mold 

toward the center due to the temperature gradient. At the same time, the PAAS were 

excluded between the ice crystals, forming the PAAS cell wall. Then freeze-drying in 

a freeze dryer (-53 ℃, 10 Pa) for 36 h to obtain PAAS aerogel. Finally, the dried PAAS 

aerogel was heated under vacuum conditions at temperature of 100 °C, 200 °C, 250 °C, 

and 400 °C for 1 h, 1 h, 1 h, and 0.5 h respectively to induce thermal imidization and 

obtain pure PI aerogel.

Preparation of pure CNT aerogel

13 wt% water-soluble MWCNTs slurry was added to deionized water, and the solid 

content of MWCNTs was controlled to 5.47 wt%. Then the dispersion was sonicated to 

complete dispersion of CNT. The dispersion was then transferred to a mold with a 

Teflon jacket and a rubber stopper bottom, and liquid nitrogen was poured from around 

the mold. Ice nuclei were rapidly formed under the action of liquid nitrogen, and ice 

crystals would grow rapidly from around the mold toward the center due to the 

temperature gradient. At the same time, CNT was excluded between the ice crystals, 

forming the CNT cell wall. Then freeze-drying in a freeze dryer (-53 ℃, 10 Pa) for 36 

h to obtain pure CNT aerogel.



Fig. S1. Axial (a, b, c, d, e) and radial (a1, b1, c1, d1, e1) SEM of PI aerogels prepared 

by radial freeze-drying with different solid content. (The solid content from left to right 

is 2 wt%, 2.5 wt%, 3 wt%, 3.5 wt% and 5wt%, scale = 100 μm)

Fig. S2. Axial (a, c, e, g) and radial (b, d, f, h) SEM of O-PI/CNT (PI: CNT =1:2) 
aerogels with different densities (scale = 100 μm). 



Fig. S3. Axial (a, c, e) and radial (b, d, f) SEM of O-PI/CNT (36.2 mg/cm3) aerogels 
with different weight ratios of PI and CNT (scale = 100 μm).

Fig. S4. Axial and radial SSE of O-PI/CNT (PI: CNT=1: 2) aerogels with different 
density.



Table S1

Comparison of the EMI SE and SEA/SET of polymer/carbon aerogels and foam.

Materials Thickness 

(mm)

EMI SE 

(dB)

SEA/SET (%) Ref

MXene/aramid nanofiber 2.5 65.5 83.9 1

MXene/wood-derived porous carbon 3 71.3 78.9 2

Ti2CTx MXene/Poly (vinyl alcohol) 5 28 92.8 3

MXene (Ti3C2Tx)/PEDOT: PSS 5 59 95 4

rGO@FeNi/Epoxy 3 46 92.3 5

MXene@Wood nanocomposite 10 72 91.6 6

Wood-Derived Porous Carbon/Ni 2 50.8 84.6 7

Epoxy/CNT 3 53.1 82.5 8

polyethylene/CNT 2.1 46.4 91.8 9

Polypropylene/CNT 2 34 81 10

Polyetherimide/ Graphene 2.3 22.5 80 11

thermoplastic polyurethaneT/CNT 2 49.4 84.6 12

thermoplastic polyurethane/CNT/Ag 2 71.4 92.1 12

polyimide/graphene 2.5 22.2 95 13

polydimethylsiloxane/CNT 2 43 82 14

O-PI/CNT-axial 2 53.1 94.5 This work

O-PI/CNT-axial 3 77.1 98.5 This work

O-PI/CNT-radial 2 33.8 92.3 This work



Fig. S5. Axial (a, c) and radial (b, d) EMI shielding performance of O-PI/CNT (36.2 
mg/cm3) aerogels in X-band with different weight ratios; and the comparison of SER, 
SEA and SET.

Fig. S6. Axial cyclic compression curves of D-PI/CNT (a) and O-PI/CNT. (c) the 
plastic deformation and compression strength retention ratio of D-PI/CNT and O-
PI/CNT after 10 cycles.



Fig. S7. Axial (a, c) and radial (b, d) compressive stress-strain curves and compressive 
strength, modulus of O-PI/CNT (PI: CNT=1: 2) aerogels with different densities.
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