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Figure 1: SEM images of (a)-(b) pure MoS2 and (c)-(d) MoS2@Gr composites at different magnifi-
cations.
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Figure 2: Nitrogen adsorption-desorption isotherms and the pore-size distribution (inset) of
C@MoS2-SnO2@Gr and MoS2.
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Figure 3: The XRD pattern of (a) SnS (JCPDS 39-0354) obtained from H2SnO3 precursor and
thioacetamide; (b) SnO2-SnS collected from H2SnO3 precursor and thiourea; (c) MoS2-SnO2 ob-
tained from Na2MoO4·2H2O, H2SnO3 precursor, and thiourea.
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Figure 4: (a)-(c) SEM images and (d) TEM images of SnO2@Gr at different magnifications. Note
that the size of the SnO2 nanoparticles reach about 5-8 nm.
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Element      Wt%     At%
  Mo  L       41.15    23.94
   S    K       26.39    44.84
  Sn   L       25.77    11.83   
   O    K       5.69      19.39
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Element      Wt%     At%
  Mo  L       29.83   10.69
   S    K       22.95   24.61
  Sn   L       23.96    6.94   
   O    K      12.36   26.57
   C    K      10.89   31.19
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Figure 5: EDS spectra of (a) MoS2-SnO2 and (b) C@MoS2-SnO2@Gr samples, respectively.
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Figure 6: (a) The XPS survey spectra of as-fabricated samples. The high-resolution and fitted
resulted of (b) Mo 3d and (c) Sn 3d of MoS2@Gr and SnO2@Gr hybrids, respectively.
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Figure 7: (a)-(d) Cyclic voltammograms (CV) curves for the first five cycles of MoS2-SnO2@Gr,
MoS2@Gr, MoS2-SnO2, and SnO2@Gr, respectively.



Electronic Supplementary Material (ESI) for Nanoscale

0 300 600 900 1200
0.0

0.5

1.0

1.5

2.0

2.5

3.0

0 300 600 900 1200
0.0

0.5

1.0

1.5

2.0

2.5

3.0

0 300 600 900 1200
0.0

0.5

1.0

1.5

2.0

2.5

3.0

0 400 800 1200 1600
0.0

0.5

1.0

1.5

2.0

2.5

3.0

Charge
 1st
 2nd
 10th
 50th
 100th

 

 

V
ol

ta
ge

 (V
) v

s. 
Li

/L
i+

Capacity (mA h g-1)

SnO
2
@Gr

(b)

Discharge

Charge
 1st
 2nd
 10th
 50th
 100th

MoS
2
@Gr

V
ol

ta
ge

 (V
) v

s. 
Li

/L
i+

Capacity (mA h g-1)

(a)

(c) Charge

Discharge

 1st
 2nd
 10th
 50th
 100th

MoS
2
-SnO

2

V
ol

ta
ge

 (V
) v

s. 
Li

/L
i+

Capacity (mA h g-1)

(d) Charge

Discharge

 1st
 2nd
 10th
 50th
 100th

MoS
2
-SnO

2
@Gr

V
ol

ta
ge

 (V
) v

s. 
Li

/L
i+

Capacity (mA h g-1)

Discharge

Figure 8: (a)-(d) The galvanostatic discharge-charge (GDC) profiles of SnO2@Gr, MoS2@Gr, MoS2-
SnO2, and MoS2-SnO2@Gr for 1st, 2nd, 10th, 50th, and 100th cycles at 0.1 A g−1.
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Figure 9: (a)-(d) The cycling stability of the C@MoS2-SnO2@Gr and MoS2-SnO2@Gr electrodes at
0.1 A g−1 for 300 cycles.
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Table 1: Recent works of MoS2/SnO2 graphene-based anode materials for LIBs

Anode materials discharge current cycle capacity capacity Ref.

density (mA g−1) (mA h g−1) retention

MoS2@vertical-Gr 200 100th 1109 88% 1

MoS2@Gr 1000 200th 740 84% 2

MoS2@crumpled-Gr 500 250th 680 60% 3

Polypyrrole-SnO2 200 200th 790 72% 4

Polyaniline-C-SnO2@Gr 1000 100th 540 70% 5

C-Sn-MoS2-SnO2 200 100th 861 80% 6

C@MoS2-SnO2@Gr 100 300th 1170 95% This work

C@MoS2-SnO2@Gr 800 200th 1070 90% This work



Electronic Supplementary Material (ESI) for Nanoscale

-1.0 -0.5 0.0

-3.6

-3.3

-3.0

-1.0 -0.5 0.0

-0.3

0.0

0.3

0.6

(b)

MoS2@Gr

lo
g 

pe
ak

 c
ur

re
nt

 (A
 g

-1
)

log sweep rate (mV s -1)

(a)

SnO2@Gr

lo
g 

pe
ak

 c
ur

re
nt

 (A
 g

-1
)

log sweep rate (mV s -1)

Figure 10: The specific peak currents at various sweep rates from 0.1-1 mV s−1 of (a) MoS2@Gr and
(b) SnO2@Gr, respectively.
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Figure 11: Normalized capacitive contribution ratio of MoS2@Gr electrode at various rates.
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Reveal the aggregation
 of Sn particles

Figure 12: The TEM image of SnO2@Gr electrode after GDC cycles. The inset is the SEAD pattern,
which reveals the worse reversibility of SnO2 and serious aggregation of Sn particles.



Electronic Supplementary Material (ESI) for Nanoscale

References

1 Y. Wang, B. Chen, D. H. Seo, Z. J. Han, J. I. Wong, K. Ostrikov, H. Zhang. H. Y. Yang, NPG Asia

Materials, 2016, 8, e268.

2 Y. Liu, X. Z. Wang, X. D. Song, Y. F. Dong, L. Yang, L. X. Wang, D. Z. Jia, Z. B. Zhao, J. S. Qiu,

Carbon, 2016, 109, 461-471.

3 F. Y. Xiong, Z. Y. Cai, L. B. Qu, P. F. Zhang, Z. F. Yuan, O. K. Asare, W. W. Xu, C. Lin, L. Q. Mai,

ACS Appl. Mater. Interfaces, 2015, 7, 12625-12630.

4 X. F. Du, T. J. Yang, J. Lin, T. Y. Feng, J. B. Zhu, L. Lu, Y. L. Xu, J. P. Wang, ACS Appl. Mater.

Interfaces, 2016, 8, 15598.

5 F. Ye, B. T. Zhao, R. Ran, Z. P. Shao, J. Power Sources, 2015, 290, 61-70.

6 Y. G. Huang, Q. C. Pan, H. Q. Wang, C. Ji, X. M. Wu, Z. Q. He, Q. Y. Li, J. Mater. Chem. A, 2016, 4,

7185.


