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Abstract This perspective summarizes the research progress of metal-organic frameworks (MOFs) materials used in lithi-
um-ion battery/lithium-metal electrolytes. By summarizing several long-standing defects of lithium-ion batteries/lithium-
metal batteries, MOFs materials are subsequently used as ion sieves, artificial electrode protective layers, quasi-solid electro-
lytes and used to adjust electrolytes’ configuration, the performance of batteries has been significantly improved. Finally,
based on the characteristics of MOFs materials themselves, this perspective also makes a reasonable forward-looking outlook
on the subsequent applications of MOFs materials in the field of electrochemical energy storage.
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Figure 1 Metal-organic frameworks (MOFs) act as an ion sieves to improve the electrochemical performance of lithium-sulfur (Li-S) batteries. (a~c)
CuBTC MOF used as a Li-S battery separator to inhibit lithium polysulfide shuttling and improve the electrochemical performance of Li-S batteries”.
Reprinted with permission from ref. [37], copyright 2016 Nature Publishing Group. (d~f) Two-dimensional layered conductive Ni;(HITP), MOF is used
as a lithium polysulfide molecular sieve to improve the cycle stability of Li-S batteries®. Reprinted with permission from ref. [38], copyright 2018
Wiley-VCH.
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Figure 2 MOF acts as an ion sieves to improve the electrochemical performance of lithium ion batteries. (a~c) CuBTC MOF is used as a separator to
separate two different electrolytes, inhibited the mutual shuttle of electrolytes, realized the battery design of combined electrolytes, and finally improved
the electrochemical performance of LNMO//Graphite battery!*!!. Reprinted with permission from ref. [41], copyright 2018 Wiley-VCH.
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Figure 3 (a) Schematic diagram of the growth of lithium dendrites: a
schematic diagram of a lithium metal electrode after cycling using the
original electrolyte (top); a schematic diagram of a lithium metal
electrode after cycling with a MOF protective layer (bottom). (b)
Schematic diagram of lithium ion conduction inside MOF channels. (c)
Comparison of electrochemical performance of Li//Li symmetric batteries
using conventional electrolyte and MOF protective layer and (d)
comparison of the corresponding electrode morphologies after cycling!*®*
Reprinted with permission from ref. [46], copyright 2018 Wiley- VCH.
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Figure 4 The metal organic framework serves as a quasi-solid electrolyte to improve the electrochemical performance of lithium metal batteries. (a, b)
Ui0-67 MOF serves as a lithium ion conductor to improve the electrochemical performance of LiCoO,//Li batteries*’). Reprinted with permission from ref.
[47], copyright 2018 Elsevier. (c~e) MOF is used as a quasi-solid electrolyte for LiFePO./Li batteries after being filled with part of the liquid
electrolyte!*®l. Reprinted with permission from ref. [48], copyright 2018 Wiley-VCH.
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Figure 5 Raman spectrum of electrolyte in MOF (ZIF-7) channel. (a) A schematic diagram of DME molecules with different configurations and the
corresponding stability under different circumstances, and Raman spectra of (b) DME molecules, (¢) Li-DME interaction and (d) TFSI". (e) A schematic
diagram of the structure of the electrolyte in the MOF hole drawn according to the experimental results. (f) Linear sweep volt-ampere (LSV) curve results
of each electrolyte. (g) The electrochemical cycling performance of NCM-811//Li full-cell based on limited metal lithium (two times excess Li) using "Li"
desolvated ether-based electrolyte"™). Reprinted with permission from ref. [49], copyright 2020 Cell Press.
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