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Table S1. TEM element mapping of the connection line between two MS3_as-synthesized particles.

Element Wt% Wt% Sigma Atomic %
o 42.07 0.59 5716
Si 54.88 0.61 42.48
W 3.04 0.46 0.36
Total: 100.00 100.00
Table Sz2. TEM element mapping of MS3_as_synthesized particles.
Element Wt% Wt% Sigma Atomic %
o 49.75 0.63 71.23
Si 32.58 0.52 26.57
A\ 17.68 0.66 2.20
Total: 100.00 100.00
Table S3. TEM element mapping of MS3_after template removal.
Element Wt% Wt% Sigma Atomic %
(@) 52.46 0.70 65.95
Si 47.54 0.70 34.05
W 0.00 0.00 0.00
Total: 100.00 100.00
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Figure S1. FESEM images (a, b) and HRTEM images (c, d) of MS3 at different magnification showing the
hollow doughnut shape more clearly. (Change the order form small to large one)

S2



s %

Figure S2. HRTEM images of th
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Figure S3. EDX spectra of the hd-MSNs (a) MS3_as-synthesized for 24 h and (b) MS3_after template removal.
Subscript (1) represent EDX spectrum and (2) enlarge EDX spectrum.
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Figure S4. XPS analysis of MS3_after template removal: (a) survey XPS and High resolution XPS of (b) Si 2p
and (c) O 1s.
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