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Fig. S1 Chemical structures of the BPADA, MPD and HAT-CN.
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Fig. S2 Chemical process diagram for preparation of HAT-CN/PEI all-organic composite
films.
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Fig. S3 Experimental process diagram for preparation of HAT-CN/PEI all-organic

composite films.
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Fig. S4 The band structure of PEI and HAT-CN were simulated by DFT calculation. PEI

is located on the left side, while HAT-CN is located on the right side.
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Fig. S5 The FTIR spectra of HAT-CN and the composite films loaded with different
content of HAT-CN.
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Fig. S6 The XRD patterns of HAT-CN and the composite films loaded with different

content of HAT-CN.
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Fig. S7 The SAXS curves of the composite films loaded with different content of HAT-

CN.
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Fig. S8 Simulated snapshots of a) PEI and b,c,d) HAT-CN/PEI composites in molecular

dynamics simulation.
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Fig. S9 The DSC curves of the composite films loaded with different content of HAT-CN.
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Fig. S10 The load-displacement curves of the composite films loaded with different content

of HAT-CN.
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Fig. S11 The UV-vis absorption spectra of PEI and 0.3 wt% HAT-CN/PEI dissolved in

NMP, which are used to determine the difference in solubility of them.
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Fig. S12 The solubility of the films in NMP at different time which studied by UV-vis

spectra. The ordinate of the bar chart is taken from the highest value of the peak of UV-vis

absorption spectra of the samples.
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Fig. S13 The contact angles of PEI and 0.3 wt% HAT-CN/PEI determined by water

solvent.
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Fig. S14 Polarized FTIR spectra of the composite films loaded with different content of

HAT-CN.
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Fig. S15 UV-vis absorption spectra of all the composite films loaded with different content

of HAT-CN.
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Fig. S16 The (ahv)> — hv plots of the films, which were converted from the UV-vis

absorption spectra by Tauc plot, in which a, 4, and v are the absorption coefficient, Planck

constant, and light frequency, respectively.
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Fig. S17 a) Photos of 0.3 wt% HAT-CN/PEI film with dimensions of 15 cm X 15 cm,
showing its flexibility. Cross-sectional SEM images of b) PEIL c) 0.1 wt% HAT-CN/PEI,
d) 0.3 wt% HAT-CN/PEI, e) 0.5 wt% HAT-CN/PEI, and f) 0.8 wt% HAT-CN/PEI. The

polymer films whose thickness ranging from 9 to 10 um
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Fig. S18 The TGA curves of HAT-CN. It is shown that HAT-CN can maintain excellent

thermal stability till 400 °C, so as to ensure that no reaction occurs during imidization.
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