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Fig. 1 Schematic illustration of the design and lithium-ion transport mechanism of

the hybrid MOF-glass electrolyte membrane
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Fig. 5 Nyquist plots of the symmetric SS|electrolyte|SS cells (a) ; Nyquist plots of the SS|GZ~-90|SS cell measured at temperatures
ranging from 40 °C to 80 *C (b); current-time curve of the Li|GZ-90]|Li symmetric cell under a 50 mV polarization (inset;
electrochemical impedance spectra at the initial and steady states) (c); long-term cycling performance of Li|electrolyte|Li symmetric

cells at current densities of 0. 05, 0.1, and 0. 2 mA/cm’ (d) scritical current density (CCD) test of the Li| GZ-90|Li cell (e)
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Preparation of crystalline/glassy MOF composite electrolytes
and performance in solid-state batteries

ZHU Junpeng, LI Jijia, JIANG Guangshen, AN Baigang
(School of Chemical Engineering, University of Science and Technology, Anshan 114051, China)

Abstract; Metal-organic framework (MOF) has garnered significant interest due to their high structural
tunability and diverse ligand compositions. However, their application in solid-state electrolytes remains
limited by two primary challenges: additional resistance arising from grain boundaries, and diminished Li"
mobility caused by the high migration rate of anions. In this study, a hybrid MOF-glass electrolyte
membrane fabricated by incorporating crystalline MOF as fillers into a glassy MOF matrix was proposed.
This design synergistically combined the advantages of the glassy and crystalline phases: the glassy phase
eliminated grain-boundary resistance, facilitating rapid ion transport, while its long-range disordered
structure promoted homogeneous ion migration, thereby suppressing dendrite growth. Meanwhile, the
crystalline fillers preserved the intrinsic mass-transport pathways of the MOF. With an optimized mass
ratio of ZIF-62 to ZIF-8 (9 : 1), the as-prepared ZIF-62-based electrolyte (denoted as GZ-90) achieved a
high Li™ conductivity of 4. 727 X107* S/cm along with favorable electrode interfacial compatibility. When
applied in a quasi-solid-state LiFePO, battery, the electrolyte enabled an initial capacity of 140. 57 mA « h/
g at 1 Cand 25 °C, with a capacity retention of 82. 74% after 980 cycles.

Key words: solid-state electrolyte; metal-organic framework; MOF glass; grain boundary defects; hybrid

electrolyte
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were systematically investigated. To mitigate common issues such as membrane rupture and catalyst
peeling, a hybrid CCM - S (catalyst-coated substrate and membrane) approach was developed. Detailed
analysis of polarization characteristics and cell output facilitated the comprehensive optimization of the
fabrication protocol, ultimately leading to superior performance in AEM - DAFC. The hybrid CCM - S
fabrication protocol developed in this study offers a universal solution to mitigate interfacial instability in
MEAs, providing significant technical insights for the advancement of low-temperature ammonia fuel cells.
Key words: ammonia; anion exchange membrane; direct ammonia fuel cells; membrane electrode assem-

bly; fabrication process
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