
Nano-Micro Letters 

S1/S4 
 

Supporting Information for 

All-Covalent Organic Frameworks Nanofilms Assembled 

Lithium-Ion Capacitor to Solve the Imbalanced Charge 

Storage Kinetics 

Xiaoyang Xu1, ‡, Jia Zhang1,2,‡, Zihao Zhang1, Guandan Lu1, Wei Cao1, Ning Wang2, 

Yunmeng Xia1, 2, Qingliang Feng2, *, Shanlin Qiao1, 3, * 

1College of Chemistry and Pharmaceutical Engineering, Hebei University of Science 

and Technology, Shijiazhuang 050018, People’s Republic of China 

2School of Chemistry and Chemical Engineering, Northwestern Polytechnical 

University, Xi’an 710072, People’s Republic of China 

3Hebei Engineering Research Center of Organic Solid Photoelectric Materials for 

electronic information, Shijiazhuang 050018, People’s Republic of China 

‡Xiaoyang Xu and Jia Zhang contributed equally to this work. 

*Corresponding authors. E-mail: ccpeslqiao@hebust.edu.cn (S. Qiao); 

fengql@nwpu.edu.cn (Q. Feng) 

Supplementary Figures and Tables 

 

Fig. S1. FT-IR spectra (a-b), XRD (c) and MS calculation result (d) of COFTAPB-BPY 
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and COFBTMB-TP 

 

Fig. S2 C 1s (a), and N 1s (b) core-level spectra of COFTAPB-BPY and COFBTMB-TP film; 

O 1s (c), and F 1s (d) of COFBTMB-TP film 

 

296 292 288 284 280

Binding energy (eV)

In
te

n
s
it

y
 (

a
.u

.)
C 1s

COFTAPB-BPY film

COFBTMB-TP film

C-C/C=C

C-C/C=C

C=N

C=O
C-F

C-N

408 404 400 396 392

Binding energy (eV)

COFTAPB-BPY film

COFBTMB-TP film

C-NC=N

C-N

N 1s

In
te

n
s

it
y

 (
a

.u
.)

695 690 685 680

In
te

n
s

it
y

 (
a

.u
.)

Binding energy (eV)

      C-F

F 1sCOFBTMB-TP film

545 540 535 530 525

In
te

n
s
it

y
 (

a
.u

.)

Binding energy (eV)

O 1sCOFBTMB-TP film

    C=O

(a) (b)

(c) (d)

C-H

COFTAPB-BPY film (i)

C-N

COFTAPB-BPY film (j)

C-N

COFBTMB-TP film (k)

C-H

COFBTMB-TP film (l)

C-F

COFBTMB-TP film (m)

C=O

COFBTMB-TP film (n)

http://springer.com/journal/40820


Nano-Micro Letters 

S3/S4 
 

Fig. S3 Raman mapping (a-f) of COFTAPB-BPY and COFBTMB-TP nanofilms 

 

Fig. S4 CV curves at 0.2 mV/s in the first 3 cycles; Ex-situ XPS spectra of in LiClO4 

(1 M, in EC:PC=1:1 Vol%) alternative electrolyte 

 

Fig. S5 Nyquist plots of COFBTMB-TP nanofilms at various potential during charge 

processes (a) and COFBTMB-TP powder during discharge processes (b), Z' as a function 

of the ω1/2 plot in the low frequency range of COFBTMB-TP nanofilms charged (c) and 

COFBTMB-TP powder discharged (d) (the slope of fitting curves is the Warburg factor, 
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σw), the slope values of COFBTMB-TP nanofilms discharged (e) and COFBTMB-TP powder 

discharged (f) at different potentials 

 

Fig. S6 CV (a-d) and GCD (e-h) curves of COFTAPB-BPY (h)//COFBTMB-TP LIC devices 

(h is the thickness of COFTAPB-BPY nanofilms, h = 4.8, 6.3, 9.0, and 9.6 nm) 
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