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The structure of COFrapggpy by A-A stacking arrangement was determined by
MS simulation. In Fig. S1, the COFrspg.gpy by A-A stacking arrangement exhibits the
pore size of 3.946 nm, and layer spacing of 0.351 nm.

=) D) . .

T = . (L (
l«”i )'o"m .muxo-)oq"(" e
‘}‘) ')'l'“)(..)' .ﬂﬂ.‘((( ﬂ L

mum— ‘- SSu.

ARISE S

Fig. S2. AFM images of COFTAPB-BPY and Ni‘COFTAPB-BPY film

In the experimental characterization, the pore size of COFpapgppy and Ni-
COFrapp.ppy films are attempted to confirm by film XRD measurement. However, the
diffraction signal of these COF nanofilms is weak to detect, owing to the ultra-low mass
and ultra-thin thickness (only 4 nm), that is, these films are not appropriate for the
traditional powder XRD test. Refer to other reported works, XRD result of counterpart
bulk COF can be used to verify the crystal structure of COF nanofilms in reticular
chemistry [S1-3]. Therefore, XRD result of bulk COFrApg_gpy can be used to reflect the
COFrapp.gpy nanofilm. In Fig. S3, the diffraction peak at 20 = 2.2° belongs to (100)
crystal plane, which can be further calculate the pore size of COF5pp_gpy about 3.9 nm.
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Fig. S3. XRD of bulk COFTAPB-BPY

Fig. S4. Element mapping images of COFrapp_gpy film

In the EIS plots of Fig. S5, at the low frequency region, the Ni-COFyapg.gpy
exhibits the obviously higher slope than COFyappppy, Indicating the enhanced
attraction with electrolyte ions by adding Ni**.
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Fig. SS. EIS of COFTAPB-BPY and Ni'COFTAPB-BPY film

The COFrapp.ppy film with 8 nm thickness was prepared by increasing monomer
concentration as shown in the corresponding AFM image (Fig. S6a). Though
electrochemical test, the 8 nm COFrapp_gpy film owns the higher areal capacitance, but
lower volumetric capacitance, compared to original 4 nm COFrappgpy film (Fig. S6b).



There is no remarkable gap in these capacitance values at a current density, which may
be owing to the COFrapp_gpy skeleton dominated active sites for energy storage.
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Fig. S6. AFM images of COFrspg.gpy film with 8 nm thickness (a), capacitance
performances of COFrapp_gpy film with different thickness (b)
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