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Abstract The electrolyte, which is an important medium of ion conduction for secondary batteries, plays a crucial role in
improving the cycling performance and safety performance of secondary batteries. Localized high-concentration electrolytes,
which are formed by adding “diluent” into high-concentration electrolyte, not only reserve the outstanding properties of
high-concentration electrolytes but also possess low viscosity, excellent wettability and low cost, promising broad application
prospect. Localized high-concentration electrolytes have already played a part in flame-retardant lithium battery, high-voltage
lithium battery, low-temperature lithium battery, lithium sulfur battery and sodium battery. Herein, this paper mainly reviews
the types and preparation of localized high-concentration electrolytes and their functional mechanism and research status in
various secondary batteries. We discuss the challenges and future development of localized high-concentration electrolytes

and have the outlook at the end of the paper.
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Figure 1 The schematical images of localized high-concentration elec-
trolytes (Take 1.2 mol/L LiFSI/TEP-BTFE for example)
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Figure 5 The SEM image of Li anode cycled in the HCE for 300 cycles
and the cross-section SEM image of the Li anode cycled in the LHCE for
300 cycles
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Figure 7 Concept of a nonsolvent for polysulphides in a Li-S battery
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Figure 9 Molecular structures of fluoroalkyl ether as a diluent

Comparison of composition and cycling performance for localized high-concentration electrolytes

MU (Bh EBVAN. TIN5 iR AR R (EEAN RS REFFE  Ref.
1.2 mol/L LiFSI/TEP+BTEFE (1 : 3 by mol) BTFE Li|[NMCs, 600th >97% [32]
1 mol/L LiFSI/OFE+DME (95 : 5 by volume) OFE Li||C/S 150th >65% [41]
1.2 mol/L LiFSI/TEP+FEC+BTFE (1.2 : 0.13 : 4 by mol) BTFE Si|INMCi1; 600th >90% [42]
1.2 mol/L LiFS/DMC+BTFE (1 : 2 by mol) BTFE Li|NMC\ 700th >80% [44]
LiFSI/3TMS-3TTE (by mol) TTE Li|[NMC 300th >81% [45]
2.5 mol/L LiTFSI/DMC-+HFME (1 : 1 by volume) HFME graphite|[NMCy, 500th >90% [46]
LiFSI/1.2DME-3TTE (by mol) TTE Li|[NMCsyy 150th >80% [47]
5 mol/L LiTFSI/EA+DCM (1 : 4 by volume) DCM Li||PI 100th >69% [48]
1 mol/L LiTFSI/G3+4.46 HFE (by mol) HFE LiC||S-KB 100th >T77% [59]
[(ACN),/LiTFSI]+HFE (1 : 1 by volume) HFE Li||C/S 100th >74% [58]
LiTFSA/G4+HFE (1 : 1 : 4 by mol) HFE Li||C/S 50th >90% [65]
2.1 mol/L NaFSI/DME+BTFE (1 : 2 by mol) BTFE Na||Na;V,(PO4); 4000th >90% [33]
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