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Acetonitrile-based Localized High-concentration Electrolyte Enables Fast
Charging of Graphite Anode
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Abstract: Traditional carbonate-based electrolytes struggle to meet the rapid-charging requirements of lithium-ion batteries, while
acetonitrile (AN)-based high-concentration electrolytes (HCEs) have attracted significant attention due to their exceptional reductive
stability and fast-charging potential. To address the limitations of conventional carbonate electrolytes in graphite anode fast-charging
performance, this study constructs localized high-concentration electrolytes (LHCESs) using AN as the solvent, LiFSI as the lithium
salt, and TTE as the diluent, and systematically investigates their fast-charging characteristics for graphite anodes. The solvation
structure of the electrolyte and the morphological evolution of the electrode interface were elucidated via Raman spectroscopy and
scanning electron microscopy, while linear sweep voltammetry and cyclic voltammetry were employed to clarify the electrochemical
stability and reaction kinetics. Experimental results demonstrate that the LHCEs exhibit superior chemical/electrochemical stability.
The graphite||Li half-cells deliver specific capacities of 388 mAh-g ' at 0.2 C and 205 mAh-g ' at 5.0 C, with a capacity retention of
90% after 100 cycles at 5.0 C, highlighting excellent rate capability and cycling stability. This work provides a novel strategy for

electrolyte design in fast-charging lithium-ion batteries.
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Table 1 Formulation of HCEs electrolyte

fif e (LiIFSI/AN) JE /K HE(LIFSL:AN)
Abbreviation  Concentration/(mol-l. ) Molar Ratio
4.5molL. ' LA 4.5 1:4.255
5.5mol L. ' LA 5.5 1:3.481
10 mol'L. ' LA 10 1:1.915
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Table 2 Formulation of LHCESs electrolyte
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Abbreviation  Concentration Concentration/ .
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/(mol-L. ") (mol-L.™h)
1 molL. ' LAT 1 0.331 1:19.147:13.212
2 mol'L ' LAT 2 0.662 1:9.574:6.606
4.5 molL. !
4.5 1.492 1:4.255:2.936
LAT
5molL 'LAT 5 1.657 1:3.829:2.642
5.5 molsL.™!
5.5 1.822 1:3.481:2.402
LAT
10MLAT 10 3.313 1:1.915:1.321
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Fig. 1 Schematic representation of the structure of the solution
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Fig. 3 (a) Raman spectra of different electrolytes; (b)-(d) Local magnified images of different sites
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Fig. 4 LSV curves for different localized high concentration

electrolytes with a sweep rate of 0.5 mV - S™!
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Fig. 5 CV profiles of graphite anode in different electrolytes
(a) Control 1M LiPF; EC-DMC; (b) Experimental 10 mol-L" LAT

60
—-4&— 1 mol-L" LiPF, EC:DMC
—<e— 10 mol-L-" LAT
Csel Cdl
40 R,
. — ]
= ] 1
N RSeI Rct
20 - A
/‘//
el
L A _A'\k v
*—’-‘A—.~." kLA ‘.’Ax‘
M ’
0 1 L

0 20 40 60
Z'1Q

6 1 SR O AE AN R AR 11 2% 2 i
Fig. 6 Nyquist plots of graphite anode in different electrolytes
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Fig. 7 Charge-discharge curves of fast-charging graphite lith-
ium metal half-cells at C/10 rate and 25 °C
(a) High concentration electrolytes; (b) Localized high concen-

tration electrolytes.
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Fig. 11 High-resolution XPS spectra of SEI formed on the surface of graphite electrodes after cycling with a carbonate-based electrolyte
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