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Application advances of COFs asanode materialsin lithium-ion batteries
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Abstract: Covalent organic frameworks (COFs), a new porous material after metal-organic frameworks

(MOFs), show excellent performance and great application potential in the field of energy storage due to

their unique spatial structure and tunable chemical environment. Currently, COFs are widely used as anode

materials in lithium-ion batteries. Herein, the lithium storage mechanism and space structure of COFs were

introduced in combination with the application of COFs and their derivatives as anode materials in

lithium-ion batteries in recent years. Meanwhile, the influence of particle size, thickness, functional groups

and element doping on the electrochemical performance of COFs materials were reviewed. Finally, the

application prospect and related challenges of COFs as anode materials in lithium-ion batteries were

discussed.
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Schematical illustration showing stepwise lithium-
storage mechanism for COF in COF@CNTs anode:
Reversible five-step lithium-ion insertion and
extraction reactions with a COF monomer (a);
Facilitated lithium-ion transport and storage into
expanded COF layers during repeated lithiation and
delthiation process (b)*
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Fig. 3 Simulation view and electrochemical properties of PA-TA COF: Simulated single layer crystal structure of PA-TA

COF (a); Side view of slipped AA stacking mode, and the interlayer distance is 0.62 nm (b); Rate capabilities of

PA-TA COF at various current densities (c); Electrochemical impedance spectrum of PA-TA COF (d); Cycling
performance of PA-TA COF at 1.0 A/g for 400 cycles ()"
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Fig. 4 Schematic diagram of NBCs synthesis and its electrochemical properties: Schematic diagram of NBCs synthesis (a);
Discharge/charge curves of NBC-900 at different rates (b); Cycling performance of NBCs at 0.1 A/g (c); Rate
performance of NBC-900 at various current densities (d); Long-life cycling performance of NBC-900 at 5.0 and

10.0 A/g (e)P°”
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Fig. 5 Coating structure (a), cycling performance (b) and
TEM images of COF@CNTs: The outer surface of

carbon nanotubes covered with very little COF layer

(a); Cycling performance of COF and COF@CNTs

at 100 mA/g (b); TEM image of COF@CNTs (c);
Morphological change of the anode after the first

cycle COF@CNTs (d); Morphological change of
COF@CNTs anode after 500 cycles ()
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Table 2 Comparison of cycling performance of CONs electrodes obtained by different stripping strategies
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Fig 6 Synthesis process and cycle performance diagrams of Si@NPC: Synthesis procedure of Si@NPC(a)((DNH;+H,0,
3-cyanopropyltriethoxysilane, room temperature;@p-Benzenedinitrile, ZnCl,, 400 °C, 20 h;®Ar, 800 °C, 2 h); Cycle

performance and CE for Si NPs, Si@C-CVD, NPC, Si@CTF and Si@NPC electrodes at current rates of 0.1 A/g for
the initial two cycles and 1 A/g for the remaining cycles(b); Rate capability of the Si@NPC electrode at various
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