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Abstract  Covalent organic polymers (COPs) are polymerized organic small molecule monomers with a highly
cross-linked network structure connected by covalent bonds, and thus can exhibit unique electrochemical properties.

In the field of aqueous zinc ion batteries (AZIBs), COPs are used as electrode materials involved in ion embedding
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and de-embedding, and have attracted much attention due to their unique redox active sites and stable framework

structures. In this paper, a novel covalent organic polymer, TAPT-HAT-COP, which contains a variety of electro-
chemical active sites, such as pyrazine group, phenylimine group, and carbonyl group, was prepared and applied to
the anode of AZIBs. Experimental results show that this material exhibited excellent multiplicity performance. At a
current density of 0.5 A/g, its first discharge specific capacity reached 137 mA-h+g"', and at a high current density
of 5 A/g, the electrode material maintained 45.4% of its capacity after 4000 cycles. This study provides a new idea for
the design of organic cathode materials and theoretical guidance for the development of new organic cathode materials
for advanced aqueous zinc ion batteries.

Keywords Covalent organic polymer; Aqueous zinc ion batterie; Cathode material
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Scheme 1 Synthesis routes and optical photographs of TAPT-HAT-COP
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TS 58 2. 183 FTIR Y6 XF TAPT-HAT-COP #4717 %A . 76/ 1+, 5 TAPT HIHAT-CN Fifh
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Fig.2 FESEM image(A), TEM image(B) and elemental mapping(C—F) of TAPT-HAT-COP
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Fig.3 CV curves of TAPT-HAT-COP at multiple scan rates from 0. 5 to 5 mV/s(A), calculated capacitive
contributions at different scan rates(B), the b values for different scan rate obtained by fitting(C)
and EIS Nyquist plots of TAPT-HAT-COP(D)

CV AR EAT AU, ISR H 3 % A3 ) S A S g, 2R B r it LA f R i e A2l i L if
— AR T SRR T A I DTG O . ERRE R (v, mV/s) N IHLIEMALN (i, mA)Af LLFR
NN
i=ko+ ko' (1)
Sk R R, AT R R, ko (mA) FR R EIT R, ke (mA) FoR B HGS R . AR
FI R, B B2 I o, Ak SRR ANAE , PRI AT DL 3 A TRl 3R 0 OV B8 AR R R R Y
Foy A by, W A5 H S A 19 P25 DR AR R A 3] A TR B Sy A R () L 2 TR, B
E-kw WTEFR . ZIEFLE CV IR R Z LU RIS L A DTmk . i 3(B) T UL, #5346 M 0. 5 mV/s
BB 5 mV/s i, B2 STk I 26% 34 N5 54% , 531561 Zn//TAPT-HAT-COP H, ith () 25 5 5Tk 3=
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Fig. 4 Rate performance(A) and galvanostatic charge-discharge curves at different current
densities(B) of the TAPT-HAT-COP
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Fig. 5 Cycle stability at 5 A/g of the TAPT-HAT-COP
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Table1 Impedance values and error of each part and Chi-Squared obtained from the fitting

curve of EIS of initial and after cycling.

R/Q R, error(%) R /Q R, error(%) W/Q W, error(%) Chi-Squ
Initial 8.465 2.3327 53.15 4.1821 229.2 1.0461 0.005597
After cycling 9.072 1.0153 126.8 2.7965 323.7 4.5521 0.004244

N T 25T TAPT-HAT-COP [ HE o A AL i B A el At rp A AR D s P8 A A L il
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C=0 MRHFIE A & A W 97284k, 3% F2 W] TAPT-HAT-COP Hr e 355 AT 1) C=N 1 3 Mo o5 7T 306 b
Bz g4, SEBLT Al p B P AR, C=N &m0 (SR S, A L AR L R S
BTG XI5 IAERENLEE A FEBEH T TAPT-HAT-COP 2R 3Lt AN 1 v Ak 2= M B Y
3 & ®

=H
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