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Supplementary Figure 1. Cross-sectional SEM images of the MoS2 precursor / KCl pellet and corresponding mapping images.
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Supplementary Figure 2. (a) Photographs of the MoS2 precursor / KCl @ KBr after heated at different temperatures for different time, (b) and corresponding X-ray diffraction patterns of the products.




[bookmark: _Hlk145863357]Supplementary Figure 3. Yield of the MoS2 with KCl (MoS2 precursor: KCl=6:6, mass ratio) heated at different temperatures for different time.
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Supplementary Figure 4. SEM images of the final MoS2 products synthesized at different temperatures for different time.
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Supplementary Figure 5. Photographs of the WS2 precursor / KCl @ KBr after heated at 600 ℃ for 2 h.
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Supplementary Figure 6. (a) X-ray diffraction pattern and (b) SEM image of the WS2 synthesized at 600 ℃ for 2 h, 
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Supplementary Figure 7. TG and DTG curves of the MoS2 powder.




Supplementary Figure 8. Survey XPS spectra of MoS2 synthesized by dynamic salt capsulated method.
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Supplementary Figure 9. SEM image shows the thickness of the nanosheet in MoS2 nanosphere.
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Supplementary Figure 10. (a) Photographs of the MoS2 precursor @ KBr after heated at 600 ℃ for 2 h. (b) The XRD pattern of the products. (c) Yield of the MoS2 with no KCl heated at different temperatures.
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Supplementary Figure 11. Optical image of the KBr shell after pressed at 4 MPa for 3 min.
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Supplementary Figure 12. SEM images of the KBr shell after pressed at 4 MPa for 3 min.
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Supplementary Figure 13. Photos and the corresponding XRD patterns of the products for (a) MoS2 precursor / KCl powder and (b) MoS2 precursor / KCl pellet heated at 600 ℃ for 2 h in air.
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Supplementary Figure 14. (a) Schematics depicting the MoS2 precursor / KCl @ KBr heated in an Ar atmosphere. (b) Photographs of the MoS2 precursor / KCl @ KBr after heated at 600 ℃ for 2 h in an Ar atmosphere. (c) Yield of the MoS2 synthesized under different temperature. (d) SEM images of MoS2 in an Ar atmosphere.
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Supplementary Figure 15. Application of MoS2 nanospheres synthesized by dynamic salt capsulation in Lithium-ion batteries. (a) Schematics depicting the MoS2 acted as the anode in Li ion batteries. (b) CV curves of the MoS2 electrode at a scanning rate of 0.1 mV/s during the initial five cycles. (c) Cycling performance of MoS2 synthesized by dynamic salt capsulation and commercial MoS2 within a voltage range of 0.01-3.0 V vs Li+/Li at 0.5 C. (d) Nyquist curves of Li/LE/MoS2 obtained before and after 100 cycles. 
Supplementary Table 1. The relative density of the KBr shell.
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Supplementary Table 2. Comparison of the overpotential required to get current density of 10 mA cm−2 and Tafel slope of various recent state-of-the-art MoS2 catalysts for HER.
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MosS, Hydrothermal synthesis 350 72 [42]
MoS, CVD ~500 140 [70]
MosS, Liquid exfoliation 280 108 [71]
MoS, CVD 320 110 [72]
MosS, Hydrothermal synthesis 278 76 [73]
MosS, Hydrothermal synthesis 340 161 [74]
MoS, CVD ~610 171 [75]
MosS, Hydrothermal synthesis ~480 134 [76]
MoS, CVD ~540 138 771
MoS, CVD 425 109 [78]
MosS, Liquid exfoliation 283 86 [57]
MoS, Hydrothermal synthesis ~ 0.5M H,SO,4 10 296 76 [79]
MosS, Hydrothermal synthesis ~290 101 [80]
MosS, Hydrothermal synthesis 293 93 [81]
MoS, CVD ~290 127 [82]
MosS, Hydrothermal synthesis ~330 101.4 [83]
MosS, Hydrothermal synthesis 540 199 [84]
MosS, Liquid exfoliation 364 108 [85]
MoS, Liquid exfoliation 343 106 [86]
MosS, Hydrothermal synthesis 274.8 105.5 [87]
MoS, CVD 358 165 [88]
commercial 337 102.74

Our work 247 7255
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