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Figure S1. Digital photographs (a) and PL spectrum (b) of samples before and after 

deionized water treatment.
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Figure S2. EDS mapping mage of samples before treatment (a) and after adding water 

treatment (b).
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Figure S3. High-resolution XPS fitting results for core-shell-CNDs (a-c), core-CNDs 

(d-e), shell-CNDs (f-g).
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Figure S4. (a) UV-vis spectrum and (b) PL spectrum under different excitation 

wavelengths of shell-CNDs solutions, (c) fluorescence lifetime test of shell-CNDs 

solutions.
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Figure S5. (a) Raman and (b) FT-IR of core-shell-CNDs obtained with different 

reaction temperature.
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Figure S6. PL spectrum (a) and fluorescence intensity (b) of core-shell-CNDs obtained 

with different reaction temperature.
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Figure S7. PL spectrum under different excitation wavelengths of PMMA/core-CNDs 

(a) and PMMA/shell-CNDs. (b) Excitation spectra of PMMA/core-CNDs and 

PMMA/shell-CNDs (c)
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Figure S8. (a) Digital photos of LCFs with different mass fractions of core-shell-CNDs 

under sunlight and their photos under ultraviolet light. (b) PL spectrum under 380 nm 

excitation of LCFs with different amounts of core-shell-CNDs.
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Figure S9. PL spectrum of LCFs with different amounts of core-shell-CNDs. (a) 0.4 

wt%, (b) 0.8 wt%, (c) 1.2 wt%, (d) 1.6 wt%.
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Figure S10. UV-vis transmittance (a) and absorbance (b) of LCFs with different mass 

fractions of core-shell-CNDs.
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Table S1. Element content of CNDs obtained with different structures.

Samples C 1s
(%)

O 1s
(%)

N 1s
(%)

S 2p
(%)

Core-CNDs 78.87 16.52 - 4.61

Core-shell-CNDs 78.04 13.72 4.64 3.60

Shell-CNDs 74.57 18.39 7.04 -
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Table S2. Comparison of different solid-state red-emitting CDs.

Name Excitation
(nm)

Emission
(nm)

Stokes shift
(nm) Reference

Core-shell-
CNDs 362 619 257 This Work

H-CDs 559 620 61 1

CD5 555 620 65 2

Mn-CDs 550 590 90 3

R-CDs 540 620 80 4

R-CDs 525 613 88 5

CD220 510 615 105 6

O-CDs 560 620 60 7

RT-CDs 460 637 177 8

R-CDs210 480 660 180 9

F-CDs 600 676 76 10
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