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Figure S1. XRD pattern of nanoparticles annealed at various temperature.
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Figure S2. (a) XPS spectra of the O 1s orbital for precursor; (b) XPS spectra of the O 1s orbital for a-Si
NPs; (c¢) XPS full spectra of a-Si NPs; (d) XPS spectra of the O 1s orbital for T-a-Si NPs.
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Figure S4. (a) Photographs of precursor under natural light; (b) Photographs of precursor excited by

365 nm light source.
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Figure S5. Annealing in air (a) Natural light; (b) Photographs excited by 365 nm light source; Annealing
in a mixture of hydrogen and nitrogen (c) Natural light; (d) Photographs excited by 365 nm light source.
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Figure S6. The dot plot of secondary annealing temperature and emission peak position.
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Figure S7. The absolute photoluminescence quantum yield of @-Si NPs and T-a-Si NPs.
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Table S1. Comparison of fluorescence yield of different silicon nanomaterials.

Silicon nanomaterials

Synthesis method PL emission Size PLQY Ref
peak (nm) (nm) (%)
SiQD Y -ray irradiation technique 395 13£0.22  14.6 :
AuNP-Si QD one-pot synthetic route 467 3.6 3.1 2
electrodeposition in ionic
a-Si NW liquids 780 110 >25 3
Si QD convert waste 680 3 21 4
R-Si QDs thermal hydrosilylation 410 2.540.73 5.8 3
B-Si QDs under argon gas 700 5.140.68  34.6
Si QD-S self-limited self-assembly 790 100 12.8 6
process
992 (Ni) 8.75+£3.25 5
Metal-doped SiNCs gel thermal 985 (Mn) 7.5%1.5 8 7
(M=Ni, Mn, Co) disproportionation 1000 (Co) 73413 26



thermal hydrosilylation,

Vinyl-POSS-ncSi thermal 850-900 11.8 8
a-Si NPs sol-gel derived polymer and 820 19-25 20.5 this
heat treatment work
T-a-Si NPs 820 18-22 28.3

Note: Silicon quantum dot (Si QD); Amorphous Si nanowires (a-Si NW); Blue/ Red emission silicon
quantum dot (R/B-Si QDs); Silicon quantum dot supraparticles (Si QD-S); POSS polymer composites
with silicon nanocrystals (Vinyl-POSS-ncSi).

Figure S8. Photographs of T-a-Si NPs excited by natural light (a) and 365 nm light source (b);
Photographs of T-a-Si NP in water under the excitation of natural light (c) and 365 nm light (d).
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Figure S9. The pH contrast diagram of T-a-Si NPs in hydrochloric acid solution under the excitation of
natural light (a) and 365 nm light source (b); The pH contrast diagram of T-a-Si NPs in ammonia
aqueous solution was excited by natural light (c) and 365 nm light source (d).



Figure S10. (a) Photos of round-bottom flask fingerprints under natural light; (b) Photographs of round-
bottom flask fingerprints excited by 365 nm light source; (c¢) Photographs of metal card fingerprints
under natural light; (d) Photographs of me tal card fingerprints excited by 365 nm light source.
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Figure S11. (a) (¢) Photos of operating the mouse; (b) (f) (k) T-a-Si NPs powder after spraying and
blowing away the floating powder; (c) (d) (g) Fingerprint photo excited by 365 nm light source; (h) The
fingerprint photo excited by the 365 nm light source after blowing away part of the powder in the Figure
S9j; (i) Fingerprints of mouse and silica gel mold; (j) Silica gel mold fingerprint operation mouse photos
; (1) 365 nm light source excitation k fingerprint photo.
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