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Figure S1. TEM micrographs a) CQD_25, b) CQD_50,c) CQD_100, and d) CQD_200 samples, respectively. 

 



 

Figure S2. a) A typical survey XPS spectrum from CQDs_0 sample, b) Surface composition in at.% 
measured from the XPS spectra after gamma rays irradiation at different doses. 

 

Table S1. The content in at.% of characteristic bonds identified in all investigated samples. 

Dose (kGy) C1 in C 1s C2 in C1s C3 in C1s C4 in C1s O1 in O 1s O2 in O 1s 

0 77 12 10 2 66 34 

25 73 11 14 3 59 41 

50 76 10 12 2 63 37 

100 85 4 10 1 86 14 

200 70 5 26 0 100 0 

 



 

Figure S3. Fitted XPS O1s spectra of a) CQDs_0, b)CQDs_25, c) CQDs_50, d) CQDs_100, e) CQDs_200 
samples, respectively. 



 

Figure S4. a) FTIR spectra of CQD_25, CQD_50, CQD_100, CQD_200, respectively, b) Raman spectra of 
CQD_0, CQD_25, CQD_50, CQD_100, CQD_200, respectively. All spectra are displaced due to clarity. 



 

Figure S5. Fitted Raman spectra of a) CQD_0, b) CQD_25, c) CQD_50, d) CQD_100 and e)CQD_200. The 
G peaks of the samples were fitted by three Lorentzian peaks (1580, 1590 and 1610 cm-1) which are 

denoted as G11, G12 and G2, respectively.  

 



 

Figure S6. UV-Vis spectra of CQD_0 (black curve), CQD_25 (red curve), CQD_50 (green curve), CQD_100 
(blue curve) and CQD_200 (magenta curve) samples, respectively. 

 

 

Figure S7. EPR intensity of singlet oxygen production by CQD_25 and CQD_200 samples compared to 
control. 


