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Figure 1: SEM images of (a)-(b) pure MoSs and (c)-(d) MoSo@Gr composites at different magnifi-
cations.

150 F
e (]
£
2
S
100 | S | C@MoS -SnO @G
2 r'_"'_,' " 982m’g’
2 20 40

Pore Diameter (nm)

Volume Absorbed (cm3 g'l)
(W)}
(@)

MoS @Gr44.9m’ g

O [ [ [ [
00 02 04 06 08 1.0
Relative Pressure (p/p, )

Figure 2: Nitrogen adsorption-desorption isotherms and the pore-size distribution (inset) of
C@MoS32-Sn0,@Gr and MoSs.
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Figure 3: The XRD pattern of (a) SnS (JCPDS 39-0354) obtained from HySnOgs precursor and
thioacetamide; (b) SnO9-SnS collected from HySnOgs precursor and thiourea; (¢) MoS3-SnOg ob-
tained from NasMoQO4-2H20O, HoSnOj3 precursor, and thiourea.

-

: n0O, pal’ﬁ%les
| |

. w

Figure 4: (a)-(c) SEM images and (d) TEM images of SnO2QGr at different magnifications. Note
that the size of the SnOs nanoparticles reach about 5-8 nm.
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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@QGr hybrids, respectively.



Electronic Supplementary Material (ESI) for Nanoscale

2
2F
(b)
~ i
) ‘T:D
=0 < of
§ | g Ist
s - E 1t 2nd
“ 8 3rd
ot N MoS @Gr ~ —— a4
) ——5th
_3 I I I I I I I I
0 1 2 3 0 1 2 . 3
Potential (V) vs. Li/Li" Potential (V) vs. Li/Li
1} 1

1st

Current (A g'l)
Current (A g'l)

2nd . 2nd

MoS,-SnO, 3rd Sn0,@Gr 34

a2l ——4th 2F ——4th

— 5th — 5th

0 1 2 3 0 1 2 3
Potential (V) vs. Li/Li" Potential (V) vs. Li/Li"

Figure 7: (a)-(d) Cyclic voltammograms (CV) curves for the first five cycles of MoS3-SnO2@QGr,
MoS>@QGr, MoSs-SnOs, and SnO,Q@Gr, respectively.
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Figure 8: (a)-(d) The galvanostatic discharge-charge (GDC) profiles of SnO2@QGr, MoS,;@QGr, MoS,-
Sn0,, and Mo0S2-Sn0,@Gr for 1st, 2nd, 10th, 50th, and 100th cycles at 0.1 A g~
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Figure 9: (a)-(d) The cycling stability of the C@Mo0S2-SnO2@Gr and MoS2-SnO2@QGr electrodes at
0.1 A g—! for 300 cycles.
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Table 1: Recent works of MoS,/SnO, graphene-based anode materials for LIBs

Anode materials discharge current cycle capacity capacity Ref.
density (mA g=!) (mA h g=!) retention

MoS;@Qvertical-Gr 200 100th 1109 88% 1
MoS,@QGr 1000 200th 740 84% 2
MoS;@crumpled-Gr 500 250th 680 60% 3
Polypyrrole-SnO9 200 200th 790 72% 4
Polyaniline-C-SnO,@QGr 1000 100th 540 70% 5
C-Sn-MoS2-SnOs 200 100th 861 80% 6
C@MoS32-Sn0,QGr 100 300th 1170 95% This work
C@MoS2-SnO,@Gr 800 200th 1070 90% This work
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Figure 10: The specific peak currents at various sweep rates from 0.1-1 mV s~! of (a) MoS,@Gr and
(b) SnO,@QGr, respectively.
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Figure 11: Normalized capacitive contribution ratio of MoSo,@Gr electrode at various rates.
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Figure 12: The TEM image of SnO2@QGr electrode after GDC cycles. The inset is the SEAD pattern,
which reveals the worse reversibility of SnO2 and serious aggregation of Sn particles.
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