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Figure captions:

Fig. S1 SEM image of MoOs at a low magnification.

Fig. S2 SEM and TEM images of MoO;@PPy prepared with the pyrrole/MoO; mass
ratios of a, b) 4/10 and ¢, d) 1/10, respectively, during in-situ polymerization.

Fig. S3 XRD patterns of MoO3, MoO;@PPy and PPy.

Fig. S4 SEM images of MoS,@NSC-2 after grinding at a) low and b) high
magnifications, respectively.

Fig. S5 a) XPS survey spectrum and b) elemental composition of MoS,@NSC-2.

Fig. S6 SEM and TEM images of a,b) MoS,@NSC-1 and ¢,d) MoS,@NSC-3.

Fig. S7 XRD patterns of MoO;@PPy treated at different sulfidation temperatures.
Fig. S8 SEM images of neat MoS; at a) low and b) high magnifications, respectively.
Fig. S9 SEM images of neat PPy at a) low and b) high magnifications, respectively.
Fig. S10 a, b) SEM and ¢, d) TEM images of NSC at low and high magnifications,
respectively.

Fig. S11 Raman spectra of MoS,, MoS,@NSC and NSC.

Fig. S12 XRD patterns of NSC, MoS,@NSC, and MoS,.

Fig. S13 TGA curves of MoS,, NSC, MoO; and MoS,@NSC.

Fig. S14 CV curves of neat MoS, electrode.

Fig. S15 Nyquist plots of MoS, and MoS,@NSC at the frequency range between 100
kHz and 0.01 Hz.

Fig. S16 TEM images of a,b) MoS,@NSC and ¢, d) MoS; electrodes after 300 cycles
at low and high magnifications, respectively.

Fig. S17 Electrochemical characterizations of the MoS,@NSC-1 electrode for LIBs: a)
discharge-charge voltage profiles at a current density of 0.1 A g™!, b) rate capability,
and c) cycling performance at a current density of 0.1 A g™!.

Fig. S18 Electrochemical characterizations of the MoS,@NSC-3 electrode for LIBs: a)
discharge-charge voltage profiles at a current density of 0.1 A g™!, b) rate capability,
and c) cycling performance at a current density of 0.1 A g™!.

Fig. S19 Electrochemical characterizations of the NSC electrode for LIBs: a)
discharge-charge voltage profiles at a current density of 0.1 A g™!, b) rate capability,
and c) cycling performance at a current density of 0.1 A g™!.

Table S1. Elemental analysis of NSC and MoS,@NSC-2.

Table S2. Performance comparison of MoS,-based materials for lithium storages.
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Fig. S1 SEM image of MoOj at the low magnification.
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Fig. S2 SEM and TEM images of MoO;@PPy prepared with the pyrrole/MoO; mass
ratios of a, b) 4/10 and c, d) 1/10, respectively, during in-situ polymerization.
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Fig. S3 XRD patterns of MoO3;, MoO;@PPy and PPy.
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Fig. S4 SEM images of MoS,@NSC-2 after grinding at a) low and b) high
magnifications, respectively.
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Fig. S5 a) XPS survey spectrum and b) elemental composition of MoS,@NSC-2.
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Fig. S6 SEM and TEM images of a,b) MoS,@NSC-1 and c¢,d) MoS,@NSC-3.
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Fig. S7 XRD patterns of MoO;@PPy treated at different sulfidation temperatures.
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Fig. S8 SEM images of neat MoS, at a) low and b) high magnifications, respectively.
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Fig. S9 SEM images of neat PPy at a) low and b) high magnifications, respectively.
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Fig. S10 a, b) SEM and ¢, d) TEM images of NSC at low and high magnifications,
respectively.
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Fig. S11 Raman spectra of MoS,, MoS,@NSC and NSC. The hexagonal layered
structure of h-MoS, are evidenced by two Raman peaks at 383 cm™! (E,: first-order
Raman active modes mode) and 408 cm™! (A4 in-plane vibrational mode within
sulfur-molybdenum-sulfur layer). The Raman spectrum of MoS,@NSC exhibits two
broad bands at 1360 cm™' (D band) and 1598 cm™! (G band), besides typical peaks
derived from MoS,, indicating the formation of carbon materials within the

MoS,@NSC.
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Fig. S12 XRD patterns of NSC, MoS,@NSC, and MoS,.
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Fig. S13 TGA curves of MoS,, NSC, MoO; and MoS,@NSC.
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Fig. S14 CV curves of neat MoS, electrode.

16



Supplementary information (ESI) for Journal of Materials Chemistry
This journal is € The Royal Society of Chemistry 2010

300}

Q MOS2
> MoS,@NSC

Fig. S15 Nyquist plots of MoS,; and MoS,@NSC at the frequency range between 100

kHz and 0.01 Hz.
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Fig. S16 TEM images of a,b) MoS,@NSC and ¢, d) MoS, electrodes after 300 cycles
at low and high magnifications, respectively.
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Fig. S17 Electrochemical characterizations of the MoS,@NSC-1 electrode for LIBs: a)
discharge-charge voltage profiles at a current density of 0.1 A g™!, b) rate capability,
and c¢) cycling performance at a current density of 0.1 A g!. Although the
MoS,@NSC-1 electrode exhibits a high CE of 80.2%, the electrode delivers relatively
low discharge capacity of only 883 mA h g™! and poor cycling stability with capacity
retention of 41.6% after 50 cycles. The poor electrochemical performances of
MoS,@NSC-1 are due to the agglomeration of non-capsulated MoS, without the
perfect confinement by outer NSC.
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Fig. S18 Electrochemical characterizations of the MoS,@NSC-3 electrode for LIBs: a)
discharge-charge voltage profiles at a current density of 0.1 A g™!, b) rate capability,
and ¢) cycling performance at a current density of 0.1 A g'. The MoS,@NSC-3
electrode delivers a high discharge capacity of 1124 mA h g™! and satisfying cycling
stability with a capacity of 470.6 mA h g! after 250 cycles. However, the specific
capacity i1s much lower compared to h- MoS,@NSC-2 sample because lower content
of high-capacity MoS, within the MoS, @NSC-3.
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Fig. S19 Electrochemical characterizations of the NSC electrode for LIBs: a)
discharge-charge voltage profiles at a current density of 0.1 A g™!, b) rate capability,
and ¢) cycling performance at a current density of 0.1 A g . It can be seen from the
voltage profiles of the first cycle that the NSC shows a typical discharge-charge
characteristic of disordered carbon. The NSC electrode delivers a first-cycle discharge
capacity of 611 mA h g™'. Note that the reversible capacity of the NSC electrode
reaches 403 mA h g! after 200 cycled, which is higher than that of the state-of-the-art

anode material graphite (~ 342 mA h g'!).
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Table S1. Elemental analysis of NSC and MoS,@NSC-2.

Samples C N S
NSC 89.2 wt% 2.6 wt% 2.1 wt%
MoS2@NSC-2 9.0 wt% 0.2 wt% 36.5%
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Table S2. Performance comparison of MoS,-based materials for lithium storages.

Capacity at 0.1 A g*!

Materials Methods (mA h g) Ref.
MoS,;@polyaniline nanowires Solvothermal 1063 [1]
MoS,@graphene networks CVD 1222 [2]
Few-layer MoS, on carbon nanosheet CVD 1161 [3]
MoS;,@carbon microspheres Solvothermal 1054 (4]
MoS;@carbon microtube Solvothermal 752 [5]
MoS; nanothorns@CNT CVD 082 [6]
MoS,@rGO Solvothermal 1412 [7]
Tubular MoS, @CNT Solvothermal 1320 [8]
MoS,@carbon nanofiber Solvothermal 846 [9]
MoS,/graphene aerogels Solvothermal 1360 [10]
MoS,@NSC nanoprisms SS(:E:;;ﬁfzze 960 vr:::i
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