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Figure S1. Temperature control during the growth of MoS2 nanosheets. The CVD process of the MoS2 
took place in a two-zone furnace where the temperature of zone 1 was set to 150 °C for sulphur and 
zone 2 was set to 700 °C for MoO3/NaCl. To control the reaction and to prevent sulphur from 
evaporating before the reaction, the sulphur sample boat was placed away from the temperature zone 
so that it does not start melting immediately. Sulphur was then inserted into the heating area with 
the help of magnets once the temperature of zone 2 reached 700 °C. Once the temperatures of both 
zones reached the required values, the reaction took place and the temperatures were kept steady 
for 3, 5, and 10 minutes for MoS2 growth to take place.
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Figure S2. The photographs of the sample boats containing; (A) sulphur powder, B) MoO3+NaCl, C) 
crystallized NaCl before CVD and D-F) MoS2@NaCl after CVD process. (G-I) Optical Images of 
MoS2@NaCl after CVD process (Scale bar = 25 um).

Figure S3. Raman spectroscopy of different samples after (A) 3 min, (B) 5 min, and (C) 10 min of growth 
time. 
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Synthesis of MoS2 on Si via CVD

In another setup, for a rapid process, we also attempted to grow MoS2 nanosheets directly onto the 
Si nanoparticles. The Si powder was used as a substrate instead of NaCl in the CVD process. But the Si 
powder is very light in weight which tends to fly off during CVD with the gas flow. Even though we 
obtained low Raman intensity peaks, which confirmed the presence of MoS2 on Si (Figure S4A), but 
there were no observable MoS2 2D nanosheets in the SEM images (Figure S4B and C). We attribute 
this to the smaller surface area of Si nanoparticles, which impedes the lengthwise growth of 2D MoS2 

nanosheets. Hence, the earlier prepared sandwiched heterostructure of MoS2@Si was the best option.

Figure S4. (A) Raman spectroscopy of MoS2 on Si powder and (B) The SEM image of MoS2 on Si powder 
with its zoom in (C).

Figure S5. The pore size distribution of MoS2@Si, MoS2, and Si.
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Figure S6. The photographs showing the preparation method of electrode slurry and coin cells for 
battery testing.

Figure S7. The electrochemical results. (A) CV curve of Si at a scan rate of 0.1 mV/s within the potential 
window of 0.01-3.0 V. (B) Galvanostatic charge/discharge profile of the initial five cycles for Si at 100 
mA/g.



S5

Table S1. The discharge and charge capacities of the MoS2 and MoS2@Si electrodes at different 
current densities.

Figure S8. Cross-sectional SEM images of the electrodes before cyclic testing (scale bar= 10 µm).

MoS2 MoS2@Si

Current 
Densities
(mA/g)

Discharge 
Capacities
(mAh/g)

Charge 
Capacities
(mAh/g)

Discharge 
Capacities
(mAh/g)

Charge 
Capacities
(mAh/g)

100 890 871 2331 2254

200 854 830 1865 1744

300 820 799 1456 1406

500 768 746 1087 1065

1000 508 454 625 612

500 668 700 1095 1058

300 780 779 1231 1193

200 856 847 1303 1260

100 911 904 1707 1658



S6

Table S2. Comparison of volume expansion and electrochemical performance of Si anodes in Li-ion 
batteries.

Materials Volume 
expansion (%)

Electrochemical 
Performance

No. Of cycles Ref.

MoS2@Si 68 993 mAh/g at 500 
mA/g

500 This work

Si/graphene 72 714 mAh/g at 1000 
mA/g

400 1

Si-Cr3C2@few-layer 
graphene

70 881.8 mAh/g at 1000 
mA/g

300 2

SiOx/Lignin 160 ∼900 mAh/g at 200 
mA/g

250 3

Mesoporous Si/C 
microspheres

85 990 mAh/g at 100 
mA/g

1000 4

Figure S9. Ex-situ analysis of (A) MoS2@Si and (B) Si electrodes before and after cycling. 



S7

Figure S10. SEI analysis of Si and MoS2@Si anodes using XPS Spectra. Atomic concentrations of A) 
MoS2@Si and B) Si anodes after 500 cycles of charging/discharging at 500 mA/g. C) High-resolution 
XPS spectra of F 1s, C 1s, and O 1s. Si-top panel and MoS2@Si bottom panel.
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Figure S11. Evolution of the charge transfer resistance of the Si, MoS2, and MoS2@Si electrode from 
GCD discharge curves for cycles 1, 2, 5, 50, and 500 at 500 mA/g.
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