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Figure S2. SEM image of Mo/SA gel globules after freeze-dring. Scar bar is 1 ym

(500 nm for inset image).
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Figure S3. TG curve of Mo/SA gels acquired under a heating rate of 10 °C min™! in

Ar atmosphere.
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Figure S4. (a) XRD profiles and (b-e) TEM images of the as-synthesized
nanocomposites carbonized at 600 °C (b), 700 °C (c), 800 °C (d), and 900 °C (e),
respectively, before sulfurization. The sizes of particles in carbonized samples are 3, 5,

10, and 15 nm, respectively. Scale bars are 100 nm.



Figure SS. SEM image of Mo,C/C hybrids after carbonization at 900 °C. Scar bar is 1

um (200 nm for inset image).
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Figure S6. XRD profiles of samples obtained after rapid sulfurization at 600 °C and

they are labeled as C600S600, C700S600, C800S600 and C900S600, respectively.
For the sulfurized samples, the diffraction peaks of MoO, gradually disappear with
the increase of initial carbonization temperature. Pure hexagonal MoS, phase is

obtained in the C900S600 sample (MoS,/C).
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Figure S7. XPS spectra of Mo,C/C and MoS,/C hybrids.
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Figure S8. TG curve of MoS,/C hybrids recorded with a temperature ramp of 10 °C
min! under air atmosphere. The weight loss at about 400 °C comes from the oxidation

of MoS; to MoOs. The weight content of MoS; in composite is calculated to be 85.6
%.



Table S1. Details of the porous structure characteristics of Mo,C/C and MoS,/C

hybrids.
SpeT Smi Sme Vi Vi Vine
mgh (mgh) (Mg) (mg) (mg) (emg!)
Mo,C/C 361.73 192.16  169.57 0.31 0.09 0.22
MoS,/C 430.72 26696  163.76 0.38 0.12 0.26

Smi, specific surface area of the micropores; S;., specific surface area of the

mesopores; Vi, total pore volume; V,,;, pore volume of micropores; V.., pore volume

of mesopores.
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Figure S9. Galvanostatic charge/discharge profiles of (a) C600S600, (b) C700S600,
(c) C800S600, and (d) C900S600 (i.e. MoS,/C) samples during initial three cycles.



Table S2. Summary of LIB properties for MoS; based electrodes.

First discharge  First charge  Capacity after Current Rate capability
capacity capacity (n) cycles Coulombic density (mAh g-1) at (X)
Material Synthesis method (mAh g (mAh g (mAh g efficiency % (mAhg?')  current density Ref.
MoS,/C Thermal reaction 1873 1222 1300 (100) 97.2 100 929 (1000 mA g') this work
1250 (480) 98.5 1000
MoS;-amC Solvethermal 1062 917 907 (50) 98* 1062 700 (53.1 A gh) 1
MoS,-graphene Hydrothermal 1571 1031 1187 (100) — 100 ~900 (1000 mA g) 2
MoS,-rGO Exfoliation 1240 — 890 (100) — 100 600 (1000 mA g!) 3
MoS,-rGO Hydrothermal 1367 912 808 (100) — 100 571 (1000 mA g) 4
MoS,-rGO Hydrothermal 1426 934 1020 (100) — 100 760 (1000 mA g!) 5
MoS,-3D graphene CVD and thermal 1222 1020 877 (50) — 100 597 (1000 mA g 6
decomposition
MoS,-rGO Exfoliation 971 658 915 (700) >97 500 33920 A g") 7
MoS,-rGO Hydrothermal 1653 1176 1183 (100) ~100 100 901 (1000 mA g!)
MoS,-rGO Hydrothermal 1592 1036 1063 (100) 100 100 732-718 (1000 mA g') 9
MoS,-rGO Exfoliation 1560 1220 1216 (30) — 74 711 (1860 mA g!) 10
MoS,-graphene Hydrothermal 936 820 1100 (50) >99 1000 820 (10 A g 11
MoS,-graphene Exfoliation 1780 1399 1351 (200) — 100 591 (1000 mA g) 12
MoS,-C sheets Thermal reaction 1654 1161 ~1127 (200) ~100 100 250 (10 A gh) 13
MoS,-Si0,-graphene  Hydrothermal 1266 1019 1060 (100) — 100 580 (8 Agh) 14
MoS,@GF/CNT Hydrothermal 1568 1252 1112 (120) 81.3 200 823 (5Agh 15
MoS,-graphene Hydrothermal 1521 1110 1150 (60) — 100 890 (1000 mA g) 16
MoS,-CNT Microwave 1280 790 927* (80) 96* 500 670 (1600 mA g!) 17
MoS,-3D graphene Hydrothermal 1405.9 1022.3 997 (700) ~100 2000 688 (8 A gl 18




First discharge  First charge  Capacity after Current Rate capability (mAh

capacity capacity (n) cycles Coulombic density g-1) at (X) current
Material Synthesis method (mAh g) (mAh g!) (mAh g efficiency % (mAh g!)  density Ref.
MoS,-PPY-rGO Wet reaction 1428 1085 1070 (400) ~100 200 ~600 (2 Agh) 19
MoS,-graphene Thermal reaction 1000 750 ~1040 (120) >97 100 460 (5Agh 20
MoS,/graphene Hydrothermal 1160 896 1077 (150) — 100 890 (1000 mA g) 21

*-indicates a value estimated from a published graph.



Table S3. Values of R, Ry, and R,y of MoS,/C electrodes obtained by fitting data

according to the equivalent circuit model presented in Figure 7b.

R, (©?) R (©) Ret (€2)
Initial 47.92 — 210.6
100t cycle 43.6 37.07 95.81
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