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Fig. S1 Morphology characterizations of E-CONs/GQDs. a) SEM image, b) TEM image, c-¢)
HRTEM images, f) the EDS pattern, g-j) elemental mapping images.
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Fig. S2. Morphologies of the control samples. a) TEM image of E-CONs/GQDs-2H, (b) AFM
image and (c) the measured thickness of E-CONs/GQDs-2H nanosheets. (d) TEM image of E-
CONs/GQDs-4H, () AFM image and (f) the measured thickness of E-CONs/GQDs-4H
nanosheets. (g) TEM image of E-CONs/GQDs-10H, (h) AFM image and (i) the measured
thickness of E-CONs/GQDs-10H nanosheets.
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Fig. S3 Elemental mapping images and EDS pattern of CON and E-CONSs. Elemental mapping
images of a) CON and b) E-CONs. EDS pattern of ¢c) CON and d) E-CONs.
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Fig. S4 Characterizations of E-CONs/GQDs and the control samples. a) FTIR spectra of the
1,3,5-tris(4-aminophenyl)benzene (TAPB),1,3,5-benzenetricarbaldehyde (BTCA), E-CONs,
E-CONs/GQDs, and CON. b) Powder XRD patterns of E-CONs/GQDs, E-CONs, and CON.
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Fig. S5 BET results for E-CONs/GQDs and the control samples. a) N, adsorption/ desorption
isothermal curves of the E-CONs/GQDs, E-CONs, and CON. The pore size distribution of b) E-
CONs/GQDs, ¢) E-CONs and d) CON.
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Fig. S6 XPS spectrum of as-prepared E-CONs/GQDs. a) Survey spectrum. High- resolution
spectra of b) N1s, and ¢) Ols.
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Fig. S7 Electrochemical performance of the control samples. a) Cyclic voltammograms curves
and b) the discharge (lithium insertion) and charge (lithium extraction) curves of the E-CONs
for the 1%t, 2nd, 31, 66, 138, and 300™ cycles at 0.1 A/g. The corresponding discharge/charge
capacities are detected to be 2668/1136, 1101/999, 1010/950, 1128/1105, 383/376, 388/377
mAbh/g, respectively. ¢) Cycling performances of the E-CONs/GQDs with different stripping
times at 0.1 A/g. For the E-CONs/GQDs-2H, E-CONs/GQDs-4H, E-CONs/GQDs-8H, and E-
CONs/GQDs-10H anodes, initial discharge/charge capacities are discovered to be 1623/568,
1973/746, 2452/1263, and 2272/1224 mAh/g, respectively. The reversible capacities of 546,
849, 1085, and 1091 mAh/g for E-CONs/GQDs-2H, E-CONs/GQDs-4H, E-CONs/GQDs-8H,
and E-CONs/GQDs-10H anodes can be realized after 100 cycles, respectively. We can see that
the electrochemical performance of the composite electrode material is significantly improved
as the stripping time increases. However, the electrochemical performance improvement of E-
CONs/GQDs-10H and E-CONs/GQDs-8H (named as: E-CONs/GQDs) is not very obvious. d)
Cycling performances of the E-CONs/GQDs (exfoliated CON with CNTs and GQDs), E-
CONs(exfoliated CON with CNTs), and exfoliated CON with GQDs, and exfoliated CON
(without CNTs and GQDs) at 0.1 A/g. For the E-CONs/GQDs, E-CONs, exfoliated CON with
GQDs, and exfoliated CON (without CNTs and GQDs) anodes, initial discharge/charge
capacities are discovered to be 2452/1263, 2668/1136, 895/397, and 301/171 mAh/g,
respectively. The reversible capacity of 1309, 347, 701 and 396 mAh/g for the E-CONs/GQDs,
E-CONs, exfoliated CON with GQDs, and exfoliated CON (without CNTs and GQDs) can be
realized after 150 cycles, respectively. These values are substantially smaller than the main
products of E-CONs/GQDs.
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Fig. S8 Nyquist plots and Structural evolution characterizations of E-CONs/GQDs. a) Nyquist
plots for E-CONs/GQDs after 1, 100 and 300 cycles. b) In-situ Nyquist plots recorded of the E-
CONs/GQDs anode during the first discharge-charge cycle.
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Fig. S9 The linear fit of the peak current for CV curves of different scan rates vs. the scan rate

or the square root of scan rate. a,b) E-CONs/GQDs after 1 cycle and c,d) the E-CONs/GQDs
after 300 cycles.
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Fig. S10 GITT results for E-CONs/GQDs. a) Voltage-composition profile obtained for a Li/E-
CONs-GQDs cell discharged to 0.005 V after 1 and 300 cycles in a GITT mode using an
intermittent current rate of 100 mA/g and periodic interruptions whose length was determined
by a voltage change of less than 1 mV per hour. b) The calculated Li chemical diffusion
coefficients as a function of stoichiometry from the GITT results.
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Fig. S11 The DFT results of CON monomer. a) The Geometry of three CON monomers. b) The

calculated lithium insertion position. AG = Ei.con - Econ. N and C1 to C6 also correspond to
the Li-insertion step.
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Table S1. Elemental analysis results of E-CONs/GQDs, E-CONs, and bulk CON.

Samples E-CONs/GQDs E-CONs Bulk CON
N (wt. %) 3.93 491 4.85
C (wt. %) 87.51 91.57 91.63

H (wt. %) 2.38 3.07 3.05
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Table S2. The calculated Gibbs free energies for lithiation processes

Species CON CON-3Li CON-15Li
G -1622.5773 -1645.6007 -1737.8363
Reaction Processes CON+3Li*+3e-—CON-3Li CON-3Li+12Li"+12e-—CON-15Li
AG/eV -15.01 -63.90
AG/eV -78.91
Species CON-18Li CON-21Li CON-27Li
G -1761.0974 -1783.9284 -1830.2191
Reaction Processes ~ CON-15Li +3Li*+3e— CON-18Li  CON-18Li +3Li*+3e— CON-21Li CON-21Li+6Li*+6e—CON-27Li
AG/eV -21.48 -9.77 -36.65
AG/eV -100.38 -110.16 146.81
Species CON-30Li CON-33Li
G -1853.3609 -1876.5544
Reaction Processes ~ CON-27Li +3Li*+3e— CON-30Li =~ CON-30Li +3Li*+3e— CON-33Li
AG eV -18.23 -19.64
AG,/eV -165.04 -184.68

G =-7.4906. AG; corresponds to the total reaction of Gibbs free energy.
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Table S3. The calculated Gibbs free energies of different Li-inserted position

Species CON N-Li C1-Li C2-Li C3-Li
G -1622.5773 -1630.1001 -1630.0834 -1630.0799 -1630.0723
-7.5228 -7.5061 -7.5026 -7.4950
AG (eV) (-204.71) (-204.25) (-204.16) (-203.95)
Species C4-Li C5-Li C6-Li
G -1630.0510 -1630.0452 -1630.0409
-7.4736 -7.4679 -7.4636
AG (eV) (-203.37) (-203.21) (-203.09)

AG = Elicon - Econ. N and Cl1 to C6 are also corresponding to the Li-insertion step.
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Table S4. Electrochemical properties comparison between E-CONs/GQDs of this work and
previous related electrodes by other researchers. (IRC: initial reversible capacity, mAh/g; RRC:
retained reversible capacity, mAh/g; CN: cycle number; V: voltage, V; CD: current density,

A/g). The capacity in the bracket of this work is the capacity contribution based on the E-CON:Ss.

Test
Li-storage active
Composite " IRC RRC/CN condition References
site
(V, CD)
1386 (168
E-CONs/GQDs C=N, aromatic C 1263 0.005-3,0.1 this work
7) /300

DAPQ-COF50 C=0 146 111/3000 1.5-3.2,2 S1
TP-OH-COF C=0 764.1 ~800/100 0-3,0.1 S2
E-TFPB-COF/MnO, C=N, aromaticC 1274 1359/300 0.005-3, 0.1 S3
E-TFPB-COF C=N, aromaticC 1211  968/300 0.005-3, 0.1 S4
PPTODB C=0 198 135/150 1.5-3.5,0.02 S4
PI-ECOF-1/rGO50 C=0 ~160  ~112/300 1.5-3.5,0.142 S5
COF@CNTs C=N, aromatic C 383 1021/500 0.005-3,0.1 S6
IISERP-CON1 C=N, -OH ~750  ~720/100 0.01-3,0.1 S7
N2-COF C=N 689 600/500 0.05-3,1 S8
N3-COF C=N 707 593/500 0.05-3,1 S8
TThPP-COF C=0, C-NH, C-S 401 378/200 0.005-3,1 S9
Cz-COF1 C=N ~400 236/400 0.005-3,0.2 S10
Cz-COF2 C= ~310  ~150/400 0.005-3,0.2 S10
Tb-DANT-COF C=0 127 80/200 1.5-4,0.2 S11
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Tp-DANT-COF C=0 79 ~72/200 1.5-4,0.2 S11

DAAQ-ECOF C=0 ~90 104/1800 1.5-4,0.5 S12

PIBN-COF-Graphene Cc=0 242 208/300 1.5-3.5,0.28 S13

DTP-ANDI-COF@CNTS C=0 69 67/100 15-35,02 S14
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