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Sulfur-Selenium Compound Cathode Materials for Magnesium=Sulfur Battery
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Abstract: Magnesium-sulfur (Mg-S) battery is a new type of battery with good application potential. Compared
with lithium-sulfur (Li-S) battery, Mg-S battery has higher volumetric energy density, lower price, and better safety,
and thus has a good application prospect in the aerospace field. As a cathode material element, sulfur has high
theoretical specific capacity, and low price, but poor conductivity; while selenium has prominent conductivity, but low
capacity and relatively expensive price. In this paper, sulfur-selenium compounds with both the advantages of selenium
and selenium are prepared. The molar ratios of sulfur and selenium are 15: 1, 1:1, and 1: 15, respectively. The
prepared compounds are then compounded with microporous carbon as sulfur-selenium/microporous carbon composites
(SSe/C). Tt is found that the SSe/C cathode material with the sulfur-selenium ratio of 1: 1 shows the highest cycle
specific capacity. Moreover, its specific capacity is still more than 400 mAh-g " after 45 cycles at the current density of
50 mA-+g '. Therefore, Se-S compound is a promising cathode material for Mg-S battery.

Key words: magnesium-sulfur (Mg-S) battery; cathode material; sulfur-selenium compound; electrochemical

performance; microporous carbon
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Tab.1 Main chemical reagents used in the experiment
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Fig.1 XRD patterns of prepared materials
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Fig.2 SEM images of S,;Se/C, SSe/C, and SSe,,/C

oo B XN A S SR, R Y IR RCR N
82.3% , FEH 2 IE M h 20l B TF & 93.7% , H 1
100 N6 BF 9 B 5 1R 337 78 96 % LA b, 26 B W i o v

0.8 -

0.6

0.4+

HE/V

0.2+

e

0 2 4 6 s 10
iFTE] / h
(a) BEUTAR -V AT 10 L FR—sf ] fh 2%

Mg 4 UL AR 0P A7 o HAT e B2 AT 3 B A
B 008 PR L RE X TR T 18 A0 8 B HL b P BE JC R
R LTS

100 R R W R
”~ -
o "
X
=~ 60}
g
= 40|
#
20 b
0 1 1 1 1 1
0 20 40 60 80 100
(EEIRV €

(b) BRUTB-H R R SRR RBR R

E3 0.4 mol'L™' (PhMgCl),-AICL+1.0 mol-L" LiClEE % ik ¥ i Mg i #2 -8 tH # & F B IR s &

Fig.3 Deposition-dissolution curves of magnesium and the corresponding Coulombic efficiency upon cycling in 0.4 mol-L '

(PhMgCl),-AICL+1.0 mol-L ' electrolyte
g Yy

A TR B 3 B B i Ak 5 4 / B F Lk A2 TE A 4 R
TES0 mA g "HL B FE R M FE 0 Bl 2R, L M FE R

AR SRR RO G &R W 4 ok . %
Si:Se/C IE M b BE I 78 ML A ih 2, A Y B R



AR (R 3E30)

6 AEROSPACE SHANGHAI (CHINESE & ENGLISH)

o5 38 4% 2021 4E4 5 1

BOD I B OWRAEENAE 0.90 VI I AT B A4 ik R
G E R EOR G 0.90 VA AL L Bk, AN
1.10 V YR 6 5 19 1K 1.60 'V /Y 78 HL S & 7 16 38
BOR G R € AE 1.50 V A2 47 3 % F SSe/C iE M M K},
MGG A YA, IRESR A 1.20 VL& 1.55 V
PIAN 3R B 38 1 78 H T 5 DA 1.00 V 24

V5, H B OE 2R OCE R B0, iR S 5 LT o
L5 X T SSeys/C IE AR A B, 25 6l 55 825 I 58 ik
HLF 5 AN o T o A v e e A

T A, SR AR R R ) 22 A W 1
fif B G, K i g G A A AR L PR R R e g B

2.0 2.0 2.0
3020 10 1 302010 1 2030 10 1
1.5} 151 150
> > >
7 = =
1.0 1.0 1ol
0.5k 0.5k 0.5k
0 200 400 600 800 1000 0 200 400 600 800 0 100 200 300
LE#¥ & / (mAh-g™) H 25 / (mAh-g™) A& / (mAh-g™)
(a) SisSe/C (b) SSe/C (c) SSe;s/C

4 S,Se/C.SSe/C.SSe,;/C IEAR#F L H Af B -5 FE #h £k
Fig. 4 Discharge-charge curves of S;;Se/C, SSe/C, and SSe,;/C cathode materials
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