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Figure S1. APANG before and after solidification. Transparent polymer solution was 
converted into opaque solid gel after solidification.

Figure S2. FTIR spectra of DMF, PAN and APANG in DMF, and their partial enlarged 

views.1-3



Figure S3. 1H-NMR and 13C-NMR spectra of PAN (a and b) and APANG (c and d). 

From the 1H-NMR spectrum of pristine PAN, an obvious peak at 3.7 ppm belonging to 

–OCH3 of methyl acrylate was observed, indicating that methyl acrylate existed which 

is a common co-monomer in commercial PAN. The molar ratio of acrylonitrile and 

methyl acrylate in the pristine PAN was calculated to be 27.83:1). Peak values (13C-

NMR) of nitrile group, amidoxime and cyclic imide dioxime group4-9 and peak values 

(1H-NMR) of -OCH3
10, DMF, H2O, DMSO-d6

11, amidoxime and cyclic imide dioxime 

group4-9 were obtained from references. All samples were dissolved in DMSO-d6.



Table S1. The integral area ratios for –CH2 and –OH, and the conversion percentage 

of –CN group in the APANG.

Samples ∫-CH2 ∫-OH[a] ∫-OH[b] Percentage

APANG 4.41 0.61 1.00 75.63%

[a] -OH of amidoxime group and [b] -OH of cyclic imide dioxime group. 

Table S2. Results of elementary analysis and the calculated molar ratios of N:C in PAN 

and APANG.[a]

Weight (mg) Name C (%) N (%)

3.3350 Sulfanilamide[b] 48.81 16.25

3.5640 PAN 65.40 24.17

2.5020 PAN 65.47 24.09

4.7110 APANG 46.15 22.33

3.5580 APANG 46.19 22.36

Table S2 continued:

Samples N C Mole ratio

PAN[c] 27.83 1x4+27.83x3 0.318

PAN[d] 24.13/14 65.435/12 0.316

APANG[c] (0.61x2)+(1x1.5) =2.72 (4.41/2)x(3x27.83+4x1)/28.83

=6.69 

0.407

APANG[d] 22.345/14 46.17/12 0.415

[a] The elementary analysis was conducted twice on the same sample and the calculation 

was based on the average of the obtained two results. [b] Sulfanilamide was used as the 

reference standard material. [c] The calculation was based on the NMR data. [d] The 

calculation was based on the elementary analysis data.



Figure S4. Photos of APANG before and after stretching.

Figure S5. Tensile stress–strain curves of APANGs from different batch. The APANG 

showed good repeatability.  



Figure S6. (a) The strain recovery of APANG after being stretched to the designed 

strain and (b) the strain recovery of APANG with various time interval.

Figure S7. Load-displacement curves from fracture tests with various crack sizes 

(initial L is about 14 mm).



Figure S8. (a) Nyquist-plot by impedance spectroscopy and (b) the schematic diagram 

of impedance spectroscopy test for APANG. The conductivity (δ) was calculated by 

the following formula: δ = L / ((R-R’) x S), where R is the resistance of stainless steel 

(3.3 Ω) and APANG, R’ is the resistance of stainless steel, L is the thickness of APANG 

(2.2 mm) and S is the surface area of APANG (12 mm x 16 mm).

Figure S9. Time-dependent changes of the current for (a) stainless steel, (b) APANG, 

and (c) ionic liquid (60% PDIM TFSI mass content) incorporated polyethylacrylate 

under applied voltage of 1V, respectively.



Figure S10. Responses of APANG sensor to cyclic stretching at the strain of 30%, 

20%, 10%, and 5%, respectively.

Figure S11. (a) Nyquist-plot by impedance spectroscopy for recycled APANG (0.039 

S cm-1) and (b) response of recycled APANG sensor to cyclic stretching at a strain of 

50%.
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