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Fig. S1 Quantum yield results by (a) ratio of sulfamide to O-phenylenediamine, (b) 
temperature, and (c) time of the solvothermal reaction.
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Fig. S2 (a) PL spectrum of CDs under different pH conditions (Ex=560 nm). (b) 
Picture of CDs at different PH (left, 1-12) conditions under UV light (λ=365 nm).



Fig. S3 High-resolution C1s XPS spectra for CDs of different precursor proportions. 



Fig. S4 High-resolution O1s XPS spectra for CDs of different precursor proportions. 



Fig. S5 High-resolution N1s XPS spectra for CDs of different precursor proportions. 



Fig. S6 High-resolution S2p XPS spectra for CDs of different precursor proportions. 

Fig. S7 (a) XRD and (b) Raman spectrum of the prepared CDs



Fig. S8 The PL intensity variation of the CDs phosphors and WLEDs versus (a) 
changing temperature and (b) different storage time in ambient environment. (c) 
Evolution of the PL intensity of CDs and WLEDs, under UV light (12W, 360 nm)

Fig. S9 (a) PL photos of 30 μL (N, S)-CDs dispersed in ethanol with various water 
contents (%) under 365 nm UV light. (b) Absorption spectra and (c) lifetimes of (N, S)-
CDs before and after the quenching of ethanol with water contents of 70%.



Table S1. The amplitudes and time constants for two-component exponential fits of 
the four CDs samples.

Table S2. Intermediate parameters for analysis of water content detection results.


