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Fig. S1 XPS survey scan spectrum of the CDs.

Fig. S2 PL spectra of the CD solutions dissolved in DMF excited at (a) 340 nm and (b) 550 
nm. The solution concentration was fixed at 0.01 mg/mL.
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Fig. S3 Excitation dependent PL spectra of the CDs dissolved in DMF with the concentration of 0.01 
mg/mL.

Fig.S4 Confocal laser scanning microscopy images of the CD solutions with the concentration of (a) 0.1, (b) 1, 
(c) 2, (d) 4, (e) 10, and (f) 40 mg/mL dissolved in DMF under 405 nm excitation.
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Fig. S5 PL maps of the dialyzed CD solutions dissolved in DMF with the concentrations of (a) 0.1, (b) 1, and (c) 
10 mg/mL.

Fig. S6 (a) PL spectra of the CDs and dialysate under 365 nm excitation and (b) excitation-dependent PL spectra 
of the dialysate. All of the solution concentration was fixed at 0.01 mg/mL dissolved in DMF.

Fig. S7 PL spectra of S1, S2, S3, S4, S5, S6, S7, and the CDs with the concentration of (a) 0.01 mg/mL and (b) 
1 mg/mL dissolved in DMF under 365 nm excitation.
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Fig. S8 PL spectra of (a) S1, (b) S2, (c) S3, (d) S4, (e) S5, (f) S6, and (g) S7 with the concentration of 0.01 mg/mL 
dissolved in DMF under different excitation wavelengths ranging from 300 to 500 nm with the increment of 20 
nm.
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Fig. S10 TEM images of the CDs synthesized with different reaction times of (a) 6 h, (b) 12 h, and (c) 24 h.

Fig. S11 XRD patterns of the CDs with different 
reaction times.

Fig. S9 Fluorescence microscope images of the CDs synthesized with different reaction time of (a) 6 h, (b) 12 h, 
and (c) 24 h.
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Fig. S13 PL spectra of the fabricated WLEDs with 
different concentrations of the CDs.

Fig. S12 Concentration-dependent change of emission intensity maxima of band 1 and 
band 2 under (a) low concentration region from 0.01 to 1 mg/mL and (b) high concentration 
region from 1 to 40 mg/mL. The concentration of 1 mg/mL case was added in the high 
concentration region for comparison.
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Table. S1 PL lifetime results of the CD solutions with different concentrations 
dissolved in DMF excited at 375 nm.

Table. S2 Photoelectric parameters of the CD-based WLEDs of L1, L2, L3, and L4.


