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ABSTRACT: Electrochemical energy storage is flexible and
efficient, and it is an important direction for the development
of large-scale power energy storage technology. Liquid metal
battery (LMB) uses liquid metals and molten inorganic salts
as electrodes and electrolytes, respectively, to fundamentally
avoid the life-limiting problem of traditional batteries. LMB
has the advantages of long life, low cost, and large capacity,
and has broad application prospects in the field of power
system energy storage. This paper mainly introduced the
working principle of LMB, focused on its development
history and important research progress, and pointed out the
limitations and challenges of existing battery systems. On this
basis, the key development directions of LMB were discussed
and clarified.
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Fig. 1 Development course of LMB
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Tab.1 Electrolyte of LMB and its properties

YR 53 JBE IR S B L) Y 1H/°C 1257 1 3: % /(S/em) JRAR/(3E 6/mol)
LiF-LiCl (30: 70)M'™ 501 — 5.29
LiF-LiCI-LiBr (22:31:47)['8] 430 3.21 7.83
LiF-LiCI-LiI (20:30:50)™" 341 2.77 9.31
LiCI-Lil (36: 64)2"] 368 3.88 10.07
LiCI-KCI (58.8:41.2)! 353 1.69 2.90
LiCI-LiBr-KBr (33:29:38)1% 324 1.56 5.92
Lil-KI (63.3:36.7)%] 260 1.56 21.07
NaF-NaCl-Nal (15:32:53)2 530 1.7~2.0 6.41
LiCI-NaCIl-KCI (59:5:36)1%) 350 1.307 2.89
LiCl-CaCL-NaCl (38:27:35)"2¢] 450 2.18 1.83
NaCl-CaCl, (47.9:52.1)1") 504 — 0.11
LiCl-CaCl, (65:35) 485 — 3.09
NaCl-KCI-MgCl, (30:20:50)" 396 — 0.11

TR

A

Pt |
HLfR

K2 LMBRIZHEEFTHRELIEREE
Fig.2 Structure of LMB and its charge-discharge

processes
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Fig.3 Performance of Mg||Sb battery at 700 C
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Tab.2 Main performance parameters of some LMB systems
- VGRS =V C X7 ORI /g RERERE/ A
(Ah) (W-h) b 1EM% (W-h/kg) [ZE78/(kW+h)]
Mg||Sb>! 2.5 0.475 227 17.06 24.58 276.17
Li|[Bil!") 48.8 26.84 13.9 166.8 148.5 782
Ca-Mg||Bi 0.539 0.280 0.4(Ca)» 0.96(Mg) 6 38 144.7
Li[|Sb-Pb[ ] 61.78 39.1 16 101.7(Sb), 260(Pb) 103.63 66.64
Li[|Sb-Sn™*] 19.7 15.34 5.18 30.3(Sb), 44.3(Sn) 1923 115.5
Li||Sb-Bil*! 2.75 1.95 1.04 1.82(Sb), 4.68(Bi) 258.62 63.43
Li||Te-Sn"¢ 2 2.968 0.55 4.72(Te), 0.72(Sn) 495.9 143.3
Li[|Sb+ 46.4 37.4 13 75.7 421.6 42.4
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