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Scheme S1. Synthetic routes of PENDI. Reagents and conditions: i) a) 1-Hexylamine, H2O, 

0 oC, then refluxed; b) 10% HCl(aq), 0 oC; c) THF/HCl(conc.), (v/v=1:2). ii) Ethanolamine, 

EtOH, 80 oC. iii) Methacryloyl chloride, Et3N, DCM/THF (v/v=1:1), 40 oC. iv) Triethylene 

glycol methyl ether methacrylate, AIBN, THF, 70 oC. All chemical reactions were 

conducted under the protection of argon. TriPy linker and dbNDI were prepared according 

to literature procedures with modifications.[1],[2] 
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Figure S1. a) UV-Vis spectra and b) optical images of Py (0.03 M), dbNDI (0.03 M), and 

their equimolar complex (0.03 M) solutions in dichloromethane (25 oC). 
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Figure S2. UV-Vis spectrum of dbNDI-Py mixture in DCM with various molar ratio (total 

concentration of dbNDI and Py was kept constant as 0.004 mol/L). By changing the molar 

ratio between dbNDI and Py while maintaining the same overall molar concentration, we 

found that another characteristic absorbance peak emerges at 514 nm when dbNDI is added 

in excess. This absorbance peak reaches a maximum with a dbNDI : Py ratio of 2:1, 

suggesting that the new complex consists of a 2:1 (dbNDI:Py) structure. 
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Figure S3. UV-Vis dilution method plot of 1:1 complex a) and 2:1 complex b). 

 

Table S1. Association Constant and Free Energy of Complexation 

Different binding modes Association constant Free energy of complexation 

1 : 1 complex 26.7 M-1 -8.19 KJ/mol 

2 : 1 complex 777.8 M-1 -16.49 KJ/mol 
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Figure S4. TGA test for a) PENDI and b) triPy.  
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Figure S5. DSC test of PENDI. DSC measurements were performed in a heat-cool-heat 

cycle (-40 to 220 oC, 10 oC/min; 220 to -40 oC, -10 oC/min; -40 to 220 oC, 10 oC/min ).  

 

 

 
Figure S6. AFM Young’s modulus 3D map of PENDI. 
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Figure S7. The AFM 3D height profile of PP-1 a), PP-dbNDI b), and PP-Py c). 
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Figure S8. Strain-time curve of PP-1 under constant stress around 1 MPa. 

 

 

Figure S9. Self-healing property tests of PP polymer films. 

 

 

 
Figure S10. Optical images of PP polymer films after cutting of PP-dbNDI a), PP-1 b), 

and PP-Py c). 
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Figure S11. Stress-strain tests prior to damage (solid line) and after healing (dotted line) 

by heat treatment for 12 hours at different temperature. a) 60 oC. b) 50 oC, c) 40 oC. 
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Figure S12. Comparison between our design and previous studies (A,[3] B,[3] C,[4] D,[5] E[6]). 

 

 

Figure S13. Stree-strain tests of PP-1/LiTFSI and PP-1/Li(G4)TFSI. 
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