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Abstract: Conjugated microporous polymers exhibit great application prospects in lithium-ion battery electrode materials
due to the cross-linked porous skeleton and highly conjugated structure. In this work, redox-active conjugated microporous
polymers TZF and TBFZ were prepared by using tetrazine as the linking units, and their performances as anode materials for
Li-ion batteries were tested. The results show that TZF exhibits better electrochemical performance than TBFZ owing to the
richer active unit tetrazine ring and lower LUMO energy level of TZF. In addition, the specific capacity of TZF is improved
in different degrees after cycling at various C-rates. The specific charge capacity increases from 62 to 108. 6 mAh + g™’
after 250 cycles at 0. 1C, when the charge and discharge
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rate raises to 1.0C, the capacity increases from 40 up to
139 mAh-g™" after 1000 cycles, and its coulombic efficien-
cy is always close to 100% , indicating that TZF as an anode
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Fig. 1 ~ Schematic diagram of synthetic routes and structures of TZF

and TBFZ
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Fig. 2 FT-IR spectra of 1,3,5-benzenetricarboxylic acid, 1,3,5-tris (4-cyanophenyl) benzene, TZF and TBFZ (a); TG curves of TZF and

TBFZ (b) ; solid NMR spectra of TZF (¢) and TBFZ (d)
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Fig. 3 N, adsorption/desorption isotherms and pore size distributions curves (inset picture) of TZF (a) and TBFZ (b), SEM images of TZF

(c¢) and TBFZ (d)
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Fig. 4 Cyclic voltammetry curves of TZF (a) and TBFZ (b), charge-discharge curves of TZF (c¢) and TBFZ (d)
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Fig. 5 Band gap spectra of TZF (a) and TBFZ (b), cyclic voltammetric measurement of TZF (¢) and TBFZ (d)
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Fig. 6 Rate capability of TZF and TBFZ at different C-rates (a), cycle performance of TZF and TBFZ at 0. 1C (b), SEM images of
TZF cathode (¢, d) and TBFZ cathode (e, f) before (c, e) and after (d, f) 200 cycles at 1. 0C
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Table 1 Lithium-ion diffusion coefficient at 1. 0C in different cycles

Number of cycles o D /(em® 87"
100 950. 70 2.836x107*
400 865. 38 3.451x107*
700 763.31 4.446x107*
1000 596. 34 7.269%x107*
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