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Supplementary Figures and Tables 

 

Fig. S1 Surface elemental mapping of S/BP (a) and S/BP-EtOH (b) (green for sulfur 

and red for carbon) 
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Fig. S2 (a) XRD pattern of S/BP-EtOH; (b) the discharge-charge profile of S/BP-

EtOH at the rate of 0.1 C; (c) the cycling stability of S/BP pretreated with varied SDS 

concentration at a constant current density of 10 mA cm−2; (d) and the cycling 

stability of S/BP prepared by different current densities upon treatment of 0.1 wt% 

SDS  

 

Fig. S3 (a) CV of symmetric cells using BP annealed by different temperature; (b) S 

2p spectra of CoxS after polysulfide catalysis in a symmetric cell; (c) adsorption test 

of different samples (from left to right: bare Li2S6 solution, BP, CoxS/SS, CoxS300/SS 

and CoxS600/SS); (d) charge-discharge performance of S/CoxS/BP with different 

mass ratio of S:CoxS from 5:1 to 7:1 at 0.5 C 
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Fig. S4 (a) The rate capability of S/CoxS/BP as compared with S/CoxS300/BP and 

S/CoxS600/BP (b) Their cycling performance at 0.5 C 

Table S1 Performance comparison of sulfur cathodes prepared by electrodeposition 

Cathodes 
Rate performance 

(mAh g-1) 

Initial capacity 

(mAh g-1) 

Ending capacity 

(mAh g-1) 
References 

S/CoxS/BP 940 (2 C) 1427 (0.5C) 
715 (0.5C, 500 

cycles) 
This work 

Sulfur in the 

monolithic 

carbon 

725 (2C) 1068 (0.5C) 
612 (0.5C, 500 

cycles) 

ACS Nano 2016, 

10, 1633 

Graphene-sulfur 

composites 
625 (2 A g-1) 400 (5 A g-1) 

260 (5 A g-1, 200 

cycles) 

J. Mater. Chem. 

A,2015, 3,16513 

Sulfur on nickel 

foam 
786 (2 C) 1135 (0.5C) 

895 (0.5C, 300 

cycles) 

Nano Lett. 2015, 

15, 721 

Mesoporous 

carbon–sulfur 

composite 

590 (2 A g-1) 860 (0.5 A g-1) 
857 (0.5 A g-1, 

200 cycles) 

J. Mater. Chem. 

A, 2017, 5, 5905 

 

Table S2 Performance comparison of sulfur cathodes assisted by the catalysts 

Cathodes 
Rate performance 

(mAh g-1) 

Initial capacity 

(mAh g-1) 

Ending capacity 

(mAh g-1) 
References 

Electrodeposited 

CoxS 

nanocrystals 

940 (2C) 1427 (0.5C) 
715 (0.5C, 500 

cycles) 
This work 

VO2(P) 

nanoparticles 
760 (2C) 880 (2C) 

780 (2C, 500 

cycles) 

Nano Energy 57 

(2019) 230 

Pd nanoparticles  578 (2C) 805 (1C) 
587 (1C, 400 

cycles) 

Carbon 143 

(2019) 878 

NiFe2O4 nanopar

ticles  
734 (2C) 800 (1C) 

600 (1C, 1000 

cycles) 

Carbon 142 

(2019) 32 
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Black 

phosphorus 

quantum dots 

821 (2C) 1234 (0.1C) 
1072 (0.1C, 200 

cycles) 

Nat. Comm. 

(2018) 9, 4164 

Boron-carbide 

nanowires 
~700 (2C) 1024 (1C) 

815 (1C, 500 

cycles) 

Adv. Mater. 

2018, 30, 

1804149 

ZnS2 

nanospheres 
876 (2C) 1187 (0.2C) 

896 (0.2C, 200 

cycles) 

Nano Energy 51 

(2018) 73 

Co-doped VN 

yolk–shell 

nanospheres 

650 (2C) 1050 (0.5C) 
715 (0.5C, 200 

cycles) 

ACS Appl. 

Mater. 

Interfaces 2018, 

10, 11642 

MoP2  

nanoparticles 

 

521 (2C) 619 (0.1C) 
543 (0.1C, 500 

cycles) 

Small 2018, 14, 

1702853 

 

Co3S4 nanotube 750 (2C) 975 (0.5C) 
~800 (0.5C, 200 

cycles) 

Nano Energy 37 

(2017) 7 

ReS2 nanosheets 787 (2C) 920 (0.5C) 
750 (0.5C, 300 

cycles) 

Nano Lett. 

2016, 16, 3780 

MoS2-x 

nanoflakes 
1000 (2C) 1160 (0.5C) 

628 (0.5C, 600 

cycles) 

Energy Environ. 

Sci., 2017, 10, 

1476 

Phosphorene 

nanosheets 
865 (2C) 850 (1C) 

660 (1C, 500 

cycles) 

Adv. Mater. 

2017, 29, 

1602734 

Co nanoparticles 534 (2C) 993 (0.5C) 
607 (0.5C, 500 

cycles) 

Adv. Energy 

Mater. 2017, 7, 

1602543 

 

MnO2 nanosheets 890 (2C) 1100 (0.5C) 
840 (0.5C, 200 

cycles) 

Nat. Comm. 

(2015) 6, 5682 

Fe2O3 nanopartic

les 
705 (2C) 700 (2C) 

380 (2C, 500 

cycles) 

Nano Energy 33 

(2017) 306 

CoS2 1003 (2C) 1368 (0.5C) 
1005 (0.5C, 150 

cycles) 

Nano Lett. 

2016, 16, 519 

VS2 700 (2C) 830 (0.5C) 
701 (0.5C, 300 

cycles) 

PNAS 2017, 

114 (5), 840 

VN nanoribbons 956 (2C) 1128 (1C) 
917 (1C, 200 

cycles) 

Nat. Comm. 

(2017) 8, 14627 

TiN 579 (2C) 1069 (0.2C) 
748 (0.2C, 50 

cycles) 

ACS Energy 

Lett. 2017, 2, 

327 

TiO2-TiN 

nanoparticles 
682 (2C) 1008 (0.3C) 

927 (0.3C, 300 

cycles) 

Energy Environ. 

Sci., 2017, 10, 

1694 
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