Electronic Supplementary Material (ESI) for Nanoscale.
This journal is © The Royal Society of Chemistry 2020

Electronic Supplementary Information (ESI) for

MoS,;@SnS heterostructure for sodium-ion storage

with enhanced Kkinetics

Yemao Lin, ™ Xiaodong Guo,™ Mingjun Hu,® Bin Liu,? Yucheng Dong,"*4 Xin

Wang,? Neng Li ¢ and Hong-En Wang *f

2 International Academy of Optoelectronics at Zhaoqing, South China Normal
University, Guangdong Province, China.

b Renewable Energy Research Group (RERG), Department of Building Services
Engineering, The Hong Kong Polytechnic University, Hong Kong , SAR, PR China.

¢ School of Materials Science and Engineering, Beihang University, 100191 Beijing,
China.

d Center of Super Diamond and Advanced Films (COSDAF), Department of Materials
Science and Engineering, City University of Hong Kong, 83 Tat Chee Avenue, Hong

Kong SAR, PR China. ycdong4@cityu.edu.hk

¢ State Key Laboratory of Silicate Material for Architectures, Wuhan University of
Technology, 430070 Wuhan, China.
f College of Physics and Electronics Information, Yunnan Normal University,

Kunming, China. hongen.wang@outlook.com

1 These authors contributed to this work equally.

1


mailto:ycdong4@cityu.edu.hk
mailto:hongen.wang@outlook.com

SnS JCPDS: 65-3812

Intensity (a.u.)
Intensity (a.u.)

MoS, JCPDS: 09-0312 ’_N

‘ il i il e T e || IR . | || I| | |LI | I hlll I d i i EL|||||!||| il
10 20 30 40 50 60 70 80 10 20 30 40 50 60 70 80
20 (degree) 20 (degree)

Fig. S1. XRD patterns of (a) MoS, nanospheres and (b) SnS microflowers.
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Fig. S2. Survey XPS spectrum of MoS,@SnS heterostructure.
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Fig. S3. SEM images of (a) MoS, nanospheres and (b) SnS microflowers.



Fig. S4. SEM images of the MoS,@SnS heterostructure after testing at 1.0 A g-!' for
100 cycles.
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Fig. S5. Nyquist plots of SnS microflowers, MoS, nanospheres, and MoS,@SnS
heterostructure electrodes in the frequency range from 100 kHz to 5 mHz before
cycling.
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Fig. S6. Nyquist plot of MoS,@SnS heterostructure electrode after testing at 0.1 A g’!

for 100 cycles.



Table S1. Comparison of sodium-ion storage performances of MoS,@SnS

heterostructure electrode in our work with MoS, or SnS nanostructures from recent

literatures.

Electrodes

Rate capability

Cycling performance

MoS, nanosheets [1]

386 mAhg'lat0.32 A g!

644 mAh g'! after 100 cycles
at 0.04 A g'!

MoS,/graphene[2]

352 mAh gl at 0.64 A g!

227 mAh g'! after 50 cycles
at0.32 A g'!

MoS,/carbon [3]

390 mAh g'at 1.34 A g'!

520 mAh g'! after 50 cycles
at 0.67 A g’!

MoS,; nanoflowers [4]

195mAh glat10 A g!

350 mAh g'! after 300 cycles
at 0.05 A g’!

MoS,/graphene [5]

2472 mAhg'lat1.25A g'!

386 mAh g'! after 30 cycles
at0.125 A g!

SnS hollow nanofibers

[6]

228 mAhg'lat2 A g!

289.4 mAh g'! after 500
cyclesat 1 A g!

SnS QNDs@NC [7]

172 mAh gl at4 A g!

298 mAh g after 500 cycles
at0.1 A g'!

SnS-SnS, [8]

110 mAh g'lat5 A g!

290.1 mAh g'! after 200
cyclesat 0.1 A g’!

SnS/C nanofibers [9]

206 mAh g'lat4 A g’!

548 mAh g'! after 500 cycles

at0.5A g'!
-1
Our work 556 mAh g'at5 A g! 566 mAh g after 500 cycles
at1 Ag!
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