ORI SR 2022,16(4) :553-562
Materials Research and Application

http://mra. ijournals. cn

Email:clyjyyy@gdinm. com

DOI:10.20038/j.cnki.mra.2022.000407

MeERMPEMBERALRKBER

i‘]‘%%"% g*,élﬂéiﬁ,iiﬁ&,%@%g*
(BRI R e R, RS0 5, 7 T 28 B PR R 5 0 RE R R o R T2 3 38, ) AR A s BRI R S bl

TR AV F O, T 510632)

TR . G R TS R T R TR SRR B, A R LA A (1166 mAheg ) FIMIR A AL S LA (— 2. 71
Vvs. SHE), [f] i 470 2 fff i F oy HANAS 20 AR T80, B DAAT B AR 8 7 vl Y i e A T 5 9 1 — AR g
HLY o AR, S Pl vt v r SRR A AR K R s T AN R E 1Y [ AR HL A R SR T (SED 2 BRI R & o M
H AR T RR LG A B R R0 T T AR SR A OGN 4 Jim il L AR DG T SR X 9 SRR AR AP O T R, R
S 5 P TG 24 v P Y0 TR 288 W A AR 1) I P SR o ], ARl A 50 AR S B 07 80 88 18 5, ) 4 J v

iR AR TR 0 R SR R R R SR AT TR A M R

REBRIA - R GO 5 AR IR OIE AL 5 BT A H g S BT 5 S A AR I

FE 4% S TKO XERERG: A

N EHS:1673-9981(2022)04-0553-10

SIS A A, R AR, AR P VRO AL S kR [T ] RDRMIE ST 5 T, 2022, 16(4) £ 553-562.
JI Yingying, MA Liang, LI Zhibin, et al. Recent Progress of Electrolyte Optimization Strategies in Sodium Metal Batteries[J].

Materials Research and Application, 2022,16(4) :553-562.

I T AT P A R IS 52 B DR ot 1 PR 8 T i
R v AT DL AR R 8 A 5 e, A K BH BE L XURE
Ao (U X S 0 AE IR A AN R PR AN BE ALY ,
BOLME LIS B A B A PRI, 0% 2806 T fiE
RTC 6 0 A i RE Mt A A6 AT 25 JE B4 88 11
M 5 RE BEALCR AR E A1 PR RE | v AE B B A
1o T HLAR AR A — R A B L, DL B R AR AR
AN CTETE YRR L AE 1991 4F 52 8 R Ak A R fE
RAEERE T H W R, 78 5 i A 5 7
B S SR AU R gAY B
HL Bl P4 Y B R R RE DR AN ) A AT R
T T A T R ISR B AT ER TR
F1% R e S HC A A 9 DR JRE L 4, B T B 1
TERMBMERER P it — 2 k. TS HILR

75 B 88 : 2022-05-25

AL T 7] — FE 1 FLA B AR SR, 4488 i ) A 45 4
5 R R R b ARG, PRI O B > AT A i e
RGN —AEER I SR AN T HL I f
e (35 Btk ik £ A Ak 4 £ 4 B S Ak B 1 W 4 ) A
FE HL AL g 1 ] RO Y T R G R B
TR I R, Mk B m R BT N T
fiff 33 A ) L, JF it B2 AT H AL L e 25 1) 97
FARE, R T #h B b AT B R

B4 )R B L A IR AL M Y T i LA
(1166 mAh-g "), X Ah 45 J8 T8 B R B 5 FL i
() — A EEF I B AR BN AR O T I
— RN, BARA G DL T IL S (D) 8 &8 Tt e
CERNR 7 P O ol R VS R T 52 07 w5 T 121 P i
Gl & AR S AR AR T B s B B AT

ESTE HEARFIES (52172202) ;T RE AARRF# R4 (2022A1515011699) 5 7 M 17 BHE 1815 H (202102020737 ) ; T IITT R

%135 B (JCYT20200109113606007 )

EE B A 1F 442 (2000-) , &, W SEHBIL A ASRE, T ZBESE J5 0] 4 42 )8 B it 7 1] , E-mail : 846370501@qq. com
BEMEE: DR, E-mail: maliang2415@jnu. edu. cn; 2% K , E-mail: lijinliang@email. jnu. edu. cn,



554 [ =

2022

(2) 84 Jm DR AE A1 30 2 e b 5 BIL A A o 2 R A
N RT3 4 s T HE B T AR R A 4 B T (SED) , 24 SET
58 T ¥k 7R A2 B 4 R S A 22 UK R AR AR R AR 4
I, 25 5y B SETIS A B 28, 95T 5| A FL b 3 AR 2805
A REART 5 (3) B 2 i SRR AR A PR d e b By % A U
SR AN EJBRG, 51 A AN ) PR it B B 7, 5 AL A
LR S AT Wl £ 3 (Aol s L = A R U R LR
ARy 4 JE A W B T A B MR IR A P
BioR

- IEHRR
W A ——»ﬂ@mm

BARLAR
SEAM

/ %Viﬁi% \
VV¢<§

HL TR A RBUZK N T
HILAHH
B g S e O T I Y )
Figure 1 The faced issues in sodium metal batteries
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Figure 2 Schematic illustrations of Na//Na symmetric cells without FEC and with FEC

additive
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Figure 3 Cycling performance of Na//Na symmetric
cells with different amounts of SnCl, additives

in electrolyte for sodium metal anode
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Figure 6 Cycling performance of Na//Na symmetric cells with different electrolyte additives
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Figure 8 Cycling performance of Na//Na symmetric

cells  with different concentration of

electrolytes
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Recent Progress of Electrolyte Optimization Strategies
in Sodium Metal Batteries

JT Yingying ,MA Liang", LI Zhibin,MAT Wenjie, LI Jinliang”
(Siyuan Laboratory, Guangzhou Key Laboratory of Vacuum Coating Technologies and New Energy Materials,
Guangdong Provincial Engineering Technology Research Center of Vacuum Coating Technologies and New Materi-

als, Department of Physics, Jinan University, Guangzhou 510632, China)

Abstract: Sodium metal batteries present a similar working principle to lithium-ion batteries, with high
specific capacity (1166 mAh+g™') and low redox potential (—2.71 V vs SHE). Meanwhile, sodium is rich
in reserves and the price is much lower than that of lithium, so it is expected to replace lithium-ion batteries
as the most promising next-generation energy storage batteries. However, uncontrolled dendrite growth and
unstable solid electrolyte interface (SEI) layer at the sodium anode in sodium metal batteries limit their
development. Based on the perspective of electrolyte engineering optimization, this paper reviews the recent
research progress of electrolyte optimization strategies for sodium metal batteries on the protection of sodium
anodes, and emphasizes the optimization strategies of carbonate electrolytes and ether electrolytes. At the
same time, from the perspective of basic research and practical application, the development process and
prospects of electrolyte engineering for sodium metal batteries are summarized and prospected.

Keywords:sodium metal anode;electrolyte optimization;solid electrolyte interface ;dendrite growth



