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Figure S2. Optical images showing gelation progress of PAA after adding different
contents of chemical imidization reagents (mole ratio of Mpyigine/Mopa Was increased

from 1/1 to 8/1).
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Figure S3. Optical images showing gelation progress of PAA after adding chemical
imidization reagent. (Mpyrigin/Mopa Was fixed at 4/1, gelation time could be tuned by

the PAA concentration from 2 wt%—8 wt%).
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Figure S4. Three PAAs with different molecular weights synthesized by varying mole
ratio of Mpypa/Mopa. When Mpypa/Mopa was increased from 1.01 to 1.04, the
corresponding molecular weight decreased from 2.2 x 10%to 1.1 x 10*. Optical images
showed gelation progress of PAA with different molecular weights after adding
chemical imidization reagent (Cpaa and Mpyidgine/Mopa fixed at 4 wt% and 4/1,

respectively).
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Figure SS. Optical images showing gelation progress of PAA after adding chemical
imidization reagents in different ambient temperatures (Cpaa and Myyrigine/ Mopa Were

fixed at 4 wt% and 4/1, respectively).
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Figure S6. Relationship between gelation time and concentration of PAA (A), chemical

imidization reagent (B), molecular weight of PAA (C) and chemical imidization
temperature (D).
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Figure S7. UV spectrum of polyimide ionogel.
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Figure S8. The stress-strain curves of PI-iGel

The impedance measurements were taken at -60°C over a frequency from 100 kHz to 10 mHz. The
conductivity of the PI iGel is estimated according to the following equation:

o=L/(S'R)
where L is the thickness of the ionogel, S is the area of the electrode. The bulk resistance of the

ionogel, R, can be calculated from the fitting procedure.
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Figure S9. Impedance spectra for PI iGel at -60°C.
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Figure S11. Test system for mechanical grapper behavior detection.



Sol-gel fraction, density and void content

The void content (f,.;q) was calculated as follows:

Ow= Wyet - Wary)/ Wary (1)
The apparent density was calculated as follows:
Papp = Wan/ V (2)
Q,-1
Psol
Q,-1 1
fooa= Psol  Ppi
3)
Table S1. Density and void content of polyimide organogels
Sample peil g/em’l Seoll %l Ol %l Sooidl %l
PI-OGel-2wt% 1.35+0.07 0.94+0.0006 17.55+0.18 0.96+0.002
PI-OGel-4wt% 1.33+0.07 0.92+0.0005 11.89+0.07 0.94+0.003
PI-OGel-6wt% 1.36+0.10 0.89+0.0009 9.30+0.08 0.92+0.006
PI-OGel-8wt% 1.35+0.03 0.87+0.0006 7.89+0.04 0.91+0.002




Table S2. Comparison of PI ionogel and other ionogel systems in ionic liquid content

(IL content), mechanical properties and conductivity.

. . Work
Tensile Tensile o
IL content ) Conductivity Temperatur
System stress strain reference
(wt%) (mS cm™) e
(MPa) (%) .
(°C)
BMIMCI/CS/PHEM
80 0.08 ~500 23.2 25~200 1

A ITonogel
PMMA-Silica
Nanocomposites 76 35 200 1.01 N.A. 2
Ionogel
Poly(1,2,3-triazolium
o 100 1.2 22 103 ~200 g
ionic liquid)s
PAMPS-based DN

66.4 0.38 158 1724 -70~100 4
Ionogel
P(FMA-co-
MMA)/P(VDF-co- 80 0.66 268 33 -40~80 2
HFP) DN Ionogel
Pseudo PI Ionogel 75 7.2 12 2.79 25~160 6

. This
Pl-igels 85.1-93.1 ~7.1 50-320 1.9-5.2 -60~250
work
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