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Research Progress on Rechargeable Magnesium/Sulfur Battery
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Abstract: Magnesium/sulfur (Mg/S) battery is one of the most promising energy storage systems due to its high energy density, low
cost, and high safety. Although recent research work develops electrolytes, sulfur cathodes and magnesium anodes, the development
of Mg/S battery is still in its infancy. The practical implementation of Mg/S battery is a challenge. In this review, some recent research
work on Mg electrolytes, sulfur cathode, Mg anode, and Mg/electrolyte interface were summarized. Also, the existing problems that
need to be solved were analyzed, and some future application prospects of Mg/S batteries were depicted.
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7k, THFPB/MgCly/Mg/DME Hif#{i(OMBB Hifi#i%)
AL SRR S, JURLTA AR B  EE iA 25 mA/em’,
B S % 0y 5.58 mS/cm, Coulomb ZCE T 98%.
Wi 5d frs, Hdh X SFERATHHIESE OMBB HLER
(1 35 M B T 4 ) 9 [MgsCl(DME)g]** Al [B(OCH
(CF3)2)4] -t 5F iz, OMBB HAFR 425 1) Mg/S
HLAE 160 mA/g IR R, 100 (XA LA
BIA& T 1000 mA'h/g, WA YWENEEZR.
BV 76 K HL I 25 (500 mA/g) N AR AT LARE & TAE
100 &,
2.5 HuhEFTEBMBER

BT LA R 4 B SRR I AR AR R, VT
20 MCilYNEV I R e A L E S PRt N s
Mg/S HIB RS E 7 MAEHF . Yang 25 %H1 Zhao

A0S0 T = 9 F IR BE Mg(SO5CFs), FIXU( 7
I Mg[N(C3Hy)L 73715 AICL 8k MgCl, J
1] 2% 1 FE AR A T LA SR A R ORI A . R 3R
(LiCl B¢ LiSO;CF3) s m 7 i 4 Bh N 3 vl M. H T
Mg/S Hiil, X HLARREA G T ART . A
SR o BTN EL R R AR I SRR R, Xu 21
ffH YCL /8% AICL, A HEH I MgCl/YCl-DG/IL
HURLE 0.5 mA/em® B 56 B TN BTN TA i it i 3
{2 0.11V, Coulomb Z{# 51k 98.7%. LA MgSs/f1
W /BN KA 9 TER 1 Mg/S FRLIH 50 8] 78 775 FL 5 AT A
FF#EE 1000 mA /g I b A& .

g LR, AR AR R R R Mg/S HLth
FEFSERAL R . 3 1 I0E T A R E AL B
RS, AN FRE AR A % B SRy
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Table 1 Comparison of properties on non-nucleophilic magnesium battery electrolytes

Electrolytes Tonic condu(iivity Coulor'nbic Oxida.ti.ve Mg-S battery clapacity/(mAh- ¢ Y@current Reference
/(mS-cm ) efficiency stability/V rate/(mA-g ) (cycle)

HMDSMgCI+AICl3 100% 33 394@83 (2nd) [13]
Mg(HMDS),+AICl; 1.720 98% 33 [27]
100% 35 400@383 (100th) [31]
Mg(HMDS),+AICl;+MgCl, 98% 3.2 260@20 (20th) [28]
236@20 (50th) [67]
Mg(HMDS),+AICI;+LiTFSI 92% 2.7 1000@71 (30th) [32]
Mg(HMDS),+MgCl, 0.500 99% 2.8 [30]
Mg(TFSI), 3.030 96% 34 200@?34 (4th) [33]
60% 3.0 [34]
Mg(TFSI),+ MgCl, 93% 3.0 600@100 (100th) [39]
MgCl, +AICl; 2.000 99% 3.1 [40]
8.500 100% 2.5 40@17 (20th) [19]
MgCl, +AICL+Mg 100% 3.8 [44]
MgCl, +AICL+CrCl 0.230 100% 3.1 [46]
MgCl, +AICI;+ Mg(TFSI), 90% 2.6 [47]
MgCl, +AICI;+LiCl 98% 3.6 300@670 (500th) [20]
Mg(CB,H,), 1.800 99% 35 [51]
Mg(HByHy), 1.570 3.5 [53]
Mg[B(hfip)s], 11.000 100% 4.5 200@167 (100th) [57]
Mg-PFB 3.950 95% 4.0 [58]
THFPB+MgF, 1.100 99% 35 934@50 (30th) [59]
THFPB+MgO 0.174 42 1 133@10 (10th) [60]
THFPB+MgClL,+Mg 5.580 98% 33 1 000@160 (100th) [61]
THFPB+Mg(BH4), 3.720 99% 2.8 526@50 (30th) [62]
MgCl, +YClsy 98% 3.0 1 000@80 (50th) [66]
Mg(SO;CF3),+AICLI+MgClL+LiSO5CF3 1.880 90% 32 420@383 (55th) [63]
MBA+MgCL+AICL;+LiCl 98% 2.5 518@167 (80th) [64]
MBA+AICI;3+LiCl 1.180 97% 2.6 400@67 (100th) [65]
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(c) Mg stripping/deposition overpotential
[91]

with different amount of I, additives

Bi nanotubes

Bi microspheres

1scharg Charge . lscharge
harge
® Bi . Mg;Bi,

(e) Structural transformation of Bi during the discharge/charge process'®>)

K7 SO LS T R AL S R
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