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Fig.1 Schematic diagram of the pcs-Co@MoS; preparation
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Fig.2 SEM of pcs-MoS; (a,b) morphology and (c) cross section; SEM of pcs-Co@MoS:; (d,e) morphology and (f)
cross section (the crystals formed on the surface are circled by white cycle)
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Fig.3 (a)N: adsorption and desorption and (b) pore size distribution curves of pes-Co@MoS: and pcs-MoS;



4

T B 78 R I W B it 4 wT DL % B AE PPy
AT 0 B (B 7E 6 48 LT 46 W B NG I, A2 B A2 Rl £L
K/, B fi pes-Co@MoS; F pes-MoS. A B & 2 ] .
1E P/Po 4% 3 T 0 5} 5 pes-Co@MosS: I W B it Wiz B i 28
Pk b F, R B pes-Co@MoS, H i3 £L 1 & & i K
T pes-MoS,. W4k, FL4% 45 A il £k (Fig.3(b)) %t 7= P
& B FLAR I A AR, P 3 FL 42 N 16~18 nm. & id it
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Fig.4 XRD patterns of pcs-Co@MoS; and pes-MoS,
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Fig.5 XPS spectra of (a) Mo3d and (b) S2p in pcs- Co@MoS. and pes-MoS, samples; (c) contents of different Mo in pcs-
Co@MoS; and pcs-MoS, samples; (d) XPS spectrum of Co in pcs-Co@MoS, sample
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Fig.6 UV absorption spectra and photos of Li,S, solution with pcs-
Co@MoS; and pcs-MoS, samples
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Fig.7 (a) CV curves of lithium-sulfur batteries with pcs-Co@M

0S,/S and pes-MoS.,/S as cathodes at scanning rate of 0.1 mV/

s; (b,c) Tafel slope calculated from the CV curves at (a); (d) EIS curves of lithium sulfur batteries with different
cathodes; (¢) CV curves of symmetrical batteries with different electrodes at scanning rate of 3 mV/s; (f)

potentiostatic discharge curves of batteries with differen

t cathodes
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B JE g, B SR pes-Co@MoS./S Hi jth A1 pes-MoS/S Hi
() FE AL A AT (B AE~2.33 'V F1~2.05 V [ 1), 1H 2
pes-Co@MoS,/S Hi ittt 1 348 Ji7 U6 F ¥ (-2.62 mA F1-0.67
mA) B it i 7 T pes-MoS./S H il (-0.37 mA F11-0.36
mA), Ui B I8 i R R AR 1S H ARG, HoA R R
PR s, A R4 R BB I % . X T4 4k
U , pes-Co@MoSy/S Hi il [1) U 47 (2.31 V F12.39 V)
) % Lt pes-MoSy/S HiL ith (2.40 V F12.43 V)/MR £, i
BT O B AL N A AR A A A 2 S R 42
PN 5 7 S BTk 7 e AT i Ak A RL B SRS B AL 2
B Ak BB A0 AR T, IX 7R S 252 1) 78 T8 F R B R A
B IEIE .

Tafel &} 28 73 A1 # FH >R 2k — 20 48 75 AN [5) IE Al 1)
AL TE M . a0 Fig.7(b) BT 7 5 LA pes-Co@MoS,/S Hi it
£ slope A 4k M) Tafel & 2 B &2 %K, & B pes-
Co@MoS, # K} 15 {1k Li.S A AL I {1 5 Jy 2 R o
P . 1 slope B 4 (1) Tafel [ £& M) 5 57 (F) 2 & By Al %
% T A0 B ) K B 22 B Ak B O 5 1)l R (Fig.7(c))
pes-Co@MoS,/S Hi ith ft] Tafel 2 B AKX T pes-MoSy/
S Hiith , 3t B pes-Co@MoS, th 55 7 F F Li,S f i 5 .

Fig.7(d) A pcs-Co@MoS,/S Fll pes-MoS./S H il ]

N

HE 15

EIS 3 7, il i B v 4 N B 1) 45 A% H B AR 0L O B
J& Al LA 15 2 pes-MoS./S HLth 1) R AH (2.163 Q) Fl R,
18 (43.3 Q) K T pes-Co@MoS,/S i ith (R=1.797 (2,
R.=24.45 Q), ¥t B pcs- Co@MoS, 1 Kl ) Hi 5 & 45
Uf o [A I, AT LLE 3 pes-Co@MoS./S Hith [ EIS FH$T
TE AR AN X 10 B 2k #) % LE pes-MoS./S iyt 5 K, i B
HEABE/NEFY R . X805 G F T 6
F4) 1) FH 6 R Ha 3t 2% 2 R AR T

AT #E— W I pes-Co@MoS, ¥ £ fift 4k 4 )
fEAGAE F 2R SCIE XE R EAT 7 %8 AR XL HL A H it
ff) CV Il ik (Fig.7(e)). £ 3 mV/s A HEE R, 2
2% CV 2 2 3Lt 2 X5 A AL R 1§ o pes-Co@MoS,
P A 4 A U 1 R A7 B IR T pes-MoS, HL AR , i B
pes-Co@MoS, H W% 1Y) LiPSs ¥ ¥ % %% 5 . It 4h,
pes-Co@MoS, H Al (1) FEL I 1 B i & T pes-MoS, , &
T B R AR M, TR R R T 2 Ak
VIR R .
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Fig.8 (a) Rate performance of pcs-Co@MoS,/S and pcs-MoS,/S at various current densities; (b) charge and discharge
curves for pcs- Co@MoS,/S and pcs- MoS,/S at the current density of 0.5 C; (c¢) cycling performance of pcs-
Co@MoS./S and pes-MoS,/S at the current density of 1 C
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pes-Co@MoS,/S K pes-MoS/S HL it 1) 1 4 78 Ji
H P i 45 SR 0 Fig.8 ATz o 7F 1.6~2.8 V [ H1 [ i [l
P R T A T A 2R H B TS i R PE RE (Fig.8
(), pes-Co@MoS,/S HLith 7£ 0.1 C~2 C {5 R N 1
JRBL T BRI B A . R, 7E 2 78 R L R
2P AR 3w B 4 0 HL R R R B R R RN
0.1 CJ5, pes-Co@MoSy/S I A 11 5 Hy 75 & A5 AT L [l
F 827.4 mAh/g. ML Z T, pes-MoS./S HL it ) 78 i
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Metal-Organic Coordination Polymer-Derived MoS, Catalysts for High
Efficient Polysulfides Conversion in Lithium-Sulfur Batteries

Menghao Cheng, Rui Yan, Shuang Li, Chong Cheng, Changsheng Zhao
(State Key Laboratory of Polymer Materials Engineering, Polymer Research Institute of Sichuan University, Chengdu
610065, China)

ABSTRACT: The redox reaction kinetics of polysulfides conversion was sluggish during the charging/discharging
process, which resulted in serious shuttle effect and capacity decay of lithium- sulfur batteries. Therefore, high-
performance electrocatalysts for accelerating the polysulfides conversion process were highly desired. Herin, porous
carbon spheres loaded with Co-doped molybdenum disulfide (pcs-Co@MoS,) were synthesized as high performance
polysulfides conversion catalysts by using metal-organic coordination polymers as precursors. The lower Tafel slopes
(55.47 mV/dec and 27.57 mV/dec) of the batteries consisting of pcs-Co@MoS, are observed during charging and
discharging process, indicating a fast reaction kinetics. Potentiostatic discharge test shows that batteries with pcs-
Co@MoS; have a higher deposition capacity of Li,S (155.07 mAh/g), which reflects the high sulfur utilization. The
cycling performance as assembled lithium sulfur batteries is greatly improved in terms of the initial discharge specific
capacity at the rate of 0.5 C (796 mAh/g) measured by charge-discharge test. Most importantly, the capacity retention
of the battery is reach to 80% and the decay rate per cycle is only 0.09% after 200 cycles at the charge/discharge rate
of 1 C during cycling test.

Keywords: metal coordination polymer; lithium- sulfur battery; polysulfides; catalytic conversion; molybdenum
disulfide



