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Fig. 1 Schematic diagram of the synthesis of COFs (a) and COFs/PEO composite electrolyte films (b)
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Fig. 2 FTIR spectra of TD-COF-60-CHO and
TD-COF-60-S0; Li
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Fig. 3 XRD patterns of TD-COF-60-CHO, TD-COF-
60-S0;Li. AA stacking and AB stacking
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Fig. 4 Nitrogen-sorption isotherm curves (a) and pore size distribution curves (b) of
TD-COF-60-CHO and TD-COF-60-S0;Li
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Fig. 5 TGA curves of TD-COF-60-CHO and
TD-COF-60-S0; Li
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" 6 TD-COF-60-CHO fl TD-COF-60-
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Fig. 6 SEM images of TD-COF-60-CHO and
TD-COF-60-S0O;Li
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Photographs of the flexibility of the electrolyte film (a) and macroscopic photographs of

the stability of the film at different temperatures (b)
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behavior still lacks systematic evaluation. In this study, three types of polyarylene-based anion exchange
membranes with different structures were selected, and their hydrogen crossover characteristics under
constant-current electrolysis were systematically investigated. The results indicated that this type of
membrane exhibited favorable hydrogen barrier performance: the hydrogen crossover in oxygen gradually
decreased with increasing current density, remaining below the lower explosive limit of hydrogen (4%)
throughout the process, and further dropped to below 2% when the current density exceeded 0. 3 A/cm?’.
Taking a poly (arylene-quinuclidinium) membrane as an example, the influences of operating time and
temperature were further explored. Under stable operation for 150 h at 60 °C and a current density of 1 A/
em’, the hydrogen crossover in oxygen fluctuated within the range of 1% ~1. 3%. At current densities
below 1.5 A/cm?®, lower temperatures suppressed ion migration and gas diffusion, resulting in an increase
in hydrogen crossover in oxygen with rising temperature. By contrast, at higher current densities, the
hydrogen crossover in oxygen decreased with increasing temperature due to the reduced solubility of
hydrogen in the electrolyte at elevated temperatures.
Key words: AEMWE; AEM; hydrogen crossover; hydrogen crossover in oxygen; polyarylene-based mem-
brane; N-methyl quinuclidinium
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Preparation and performance investigation of sulfonate-functionalized COFs

WANG Yinggu', LI Meijun', ZHOU Hangyu®*, LI Zhen"
(1. School of Intelligent Building Engineering, Nanchang Institute of Technology, Nanchang 330044,
China; 2. China Academy of Safety Science and Technology, Beijing 100012, China;
3. Key Laboratory of Electrochemical Energy Safety, MEM, Beijing 100012, China;
4. School of Materials Science and Engineering, East China Jiaotong University,
Nanchang 330013, China)

Abstract: Covalent organic frameworks (COFs) possess the orderliness characteristic of inorganic materials
and the flexibility in polymer structure design, along with excellent thermal stability and an ordered pore
structure, which have shown great potentials for application in the field of solid-state electrolytes. The
reported sulfonate-functionalized COFs exhibit strong electronegativity, a high degree of charge
delocalization and excellent ion dissociation ability, which have garnered significant attention. However,
the reported sulfonate-functionalized COFs possess a single structure, which significantly restricts their
capacity to enhance electrolyte performance and impedes further advancement in this field. In this study,
TD - COF - 60 - CHO containing active aldehyde anchoring sites was first prepared. Afterwards, by
employing post-modification strategy, sulfonate functional groups were introduced into the pore walls of
COFs to obtain the functional TD-COF-60-SO;Li. Finally, COFs/PEO composite electrolyte thin films
were fabricated via the solution casting method. As a result, the lithium-ion conductivity was 1. 03X107*
S/em at 30 °C, accompanied by an electrochemical window of up to 5. 26 V. Simultaneously, it
demonstrated excellent interfacial stability and the capacity to inhibit the growth of lithium dendrites,
indicating significant potential for practical applications.

Key words: covalent organic frameworks; post-modification strategy; sulfonate functional groups; compos-

ite electrolyte thin films



