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Figure S1. Schematic illustration of the horizontal quartz tubing with gold furnace system setup. 
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Figure S2. XRD pattern of (a) ZnS nanostructures and (b) ZnS nanowire. “Reprinted from Appl. Surf. Sci., 436, J.H. Kim, J.G. Kim, J. Song, T. Bae, K. Kim, Y. Lee, Y. Pang, K.H. Oh, H. Chung, Investigation of the growth and in situ heating transmission electron microscopy analysis of Ag2S-catalyzed ZnS nanowires, 556-561, 2018, with permission from Elsevier.” The peaks of the ZnS nanostructures are identified with a wurtzite 2H ZnS structure with lattice constants a=b=3.836 Å and c=6.277 Å. While the peaks of the ZnS nanowire are verified with the hexagonal wurtzite phase of ZnS with lattice constants of a=b=3.823 Å and c=18.743 Å.
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Figure S3. TEM images of hierarchically-assembled ZnS nanostructure: (a) side and (b) cross-sectioned. (c) and (d) indicated elemental analysis results (Zn and S) of the nanostructure cross-section. 
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Figure S4. (a) SEM and (B) TEM images of the hierarchically-assembled ZnS nanostructures. (c) and (d) indicated elemental analysis results (points A and B, noted in Figure 4b).


[bookmark: _Hlk107964089]Movie S1. Rotation image of the ZnS nanostructures prepared by TEM measurement.

Movie S2. Rotation TEM tomography of the ZnS nanostructures.

Movie S3. Reconstructed ZnS nanostructures from visualization program (Amira software).
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