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Figure S1. 1H NMR spectrum of PCDs. 
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Figure S2. 1H NMR spectrum of CA.  

Figure S2. 1H NMR spectrum of CA.  

Figure S3. 1H NMR spectrum of CA (citric acid monohydrate). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S3. 1H NMR spectrum of PLys.  
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Figure S4. 1H spectrum of PCDs in DMSO and D2O solvents. 
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Figure S5. 13C NMR spectra of (a) CA, (b) PLys, and (c) PCDs. 
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Figure S6. 13C NMR spectra of osmosis purified PCDs in D2O solvent.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S7. Comparison of Raman spectra of dried PLys and PCDs films on quartz substrate. 
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Figure S8. DLS spectra of PCDs synthesized at (a) 200 0C and (b) 220 0C.   

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S9. Typical TEM images of PCDs on superhigh resolution carbon coated Cu grid, where 

thickness of the carbon layer ~ 6-10 nm, which hinder the observations soft PCDs in the size range of 

5-10 nm.    
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Figure S10. AFM images of PCDs and their corresponding height profile at two different areas.  
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Figure S11. Comparison of UV-vis absorbance spectra of 0.01 wt.% PCDs solution synthesized at 

different temperatures. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S12. Digital photograph of solid PCDs and its emission in solid-state by UV (365 nm) light 

excitation. 
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Figure S13. (a and b) PLQY of PCDs aqueous solution by 365 nm UV light excitation within 5days 

interval.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S14. (a and b) Photoluminescence stability of PCDs in aqous solution and glass coated solid-

film by continuous irradiation of 365 nm UV light for 2 h.  
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Figure S15. Experimental and fitted TRPL spectra of (a) PCDs dispersion and (b) film. 

 

 

Table S1 The results of CHNO elemental analysis of PLys and PCDs 

Sample name C (wt.%) H (wt.%) N (wt.%) O (wt.%) C:H:N:O (atomic ratio) 

PLys 55.52 9.71 21.56 12.65 4.62:9.71:1.54:0.78 

PCDs 45.99 5.38 6.29 42.44 3.83: 5.38:0.44:2.68 

 

Table S2. PL decay lifetimes and fitting parameters of PCDs dispersion and solid film 

 

Sample name 1 (ns) A1 (%)  (ns) A2 (%) avg (ns) 

Dispersion 0.464 55.7 8.15 44.3 7.63 

Film 0.296 96 3.081 4 1.1 

 

The average PL lifetime (avg) was obtained from the bi-exponential fitted time decay spectra using 

the following equation: avg = (A1 
 + A2 

 )( A1 + A2)  where A1, and A2 are the amplitudes, 

and τ1 and τ2 are the PL decay times.   


