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Abstract; As the demand for large-scale batteries for electrical energy storage is increasing, sodium-ion
batteries have attracted a lot of attention due to the abundance,cost-effectiveness of sodium resources
and resemblance with lithium. In the key material selection of sodium ion battery, electrochemical
performance and safety of a sodium-ion battery were affected by the electrolyte, which not only
decides the electrochemical window and energy density, but also controls the electrode/electrolyte
interfaces. In this paper, the basic requirements and classification of electrolyte of sodium ion battery
were reviewed. The selective requirements of electrolyte in sodium ion batteries, the physicochemical
properties of different sodium salts and the effects on solid electrolyte interface were discussed. Based
on the compatibility of different solvents and materials as well as the energy storage mechanism of
materials in different solvent systems, the solid electrolyte interface, rate and cycling performance
obtained by materials in ether and ester based electrolytes were analyzed. Finally, the future
development of sodium ion battery electrolyte in terms of matching with materials and key
characterization methods were prospected.
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Fig. 1 Classification of electrolytes for sodium ion batteries
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Table 1 Physichemical properties of conventional sodium

salts for sodium ion batteries"

35-36]

Decomposition Temperature/ Ionic
SIB salt  temperature/  °C (mass conductivity/  Reference
C loss/ %) (mS =+ cm™ 1)
NaPFg 302 400(8. 14) 7.98 [35]
NaClO, 472 500(0. 09) 6.4 [35]
NaTFSI 263 400(3.21) 6.2 [35]
NaFTFSI 160 300(2.75) — [36]
NaFSI 122 300(16. 15) - [36]
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Fig. 2 Images of physichemical properties of different sodium salts and their electrochemical properties applied in HC systems/ 0’

(a) thermogravimetric analysis (TGA) profiles of NaPF; ,NaClO; , NaTFSI, NaFTFSI, NaFSI and LiPFs ; (b) galvanostatic discharge

profile of HC electrodes in EC/DEC-based electrolytes with different Na salts
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Table 2 Physichemical properties of conventional alkyl carbonate solventst*"
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Fig. 3 Images of physichemical performance of different mixed solvents and their cycling stability in HC systems36]

(a)electrochemical potential window stability and thermal stability of electrolytes based NaClO, dissolved in various solvents;

(b)DSC heating curves of fully sodiated hard carbon in various electrolyte formulations;

(c)cycling performance of different solvent formulations for the corresponding cells
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Fig.4 Schematic diagram of the SEI formation in carbon aceous materials with ether and ester electrolytes

as well as the typical charge/discharge curves in HC systems

(a)mechanisms of Na ion insertion into natural graphite using carbonate-based and ether-based electrolytest®J ;

(b) typical charge/discharge curves of HC in ester and ether based electrolytel®] ; (¢) schematic illustration

of sodium ions moving into the SEI layers formed in different electrolytes® ; (d) schematic illustration

of different components of SEI in various electrolytes 62
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