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Experimental 

Quantum Yield (QY) Measurements  

The quantum yield (Φs) of the as-fabricated N,Cl-CDs sample was determined by a 

comparative method. The quinine sulfate (ΦR = 0.54) in 0.10 M H2SO4 (refractive index, 

η = 1.33) was used as the reference to determine the ΦS of the N,Cl-CDs sample in ultrapure 

water (η = 1.33) at different concentrations. A UV-2550 absorption spectrophotometer 

(Shimadzu Co., Ltd., Tokyo, Japan) was used to record all the absorbances of the solutions 

at 380 nm.  A RF-5301PC fluorescence spectrophotometer (Shimadzu Co., Ltd., Tokyo, 

Japan) was used to record their PL spectra with an excitation wavelength (λex) of 380 nm. 

The integrated PL intensity was the area under the PL curve in the wavelength range of 
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400–600 nm. Then a graph of the integrated PL intensity against the absorbance was plotted. 

The ΦS of the N,Cl-CDs sample was calculated using equation (1): 

ΦS = ΦR (GradS / GradR) (η2
S / η2

R) (1) 

where Grad is the gradient from the plot of the integrated PL intensity against the 

absorbance, and η is the refractive index of the solvent. The subscripts S and R denote the 

sample and reference, respectively. In order to minimize the self-absorption effect, the 

absorbances in the 10-mm path-length fluorescence cuvette was kept under 0.01 at the λex 

of 380 nm[1–2].  
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Table S1. Elemental analysis of the as-fabricated N,Cl-CDs: (A) elemental content and (B) 

relative number of atom in N,Cl-CDs. 

 

Sample 

Elemental content  

C H N Cl O 

(calculated) 

N,Cl-CDs 25.88% 9.40% 25.69% 23.29% 15.74% 

  

 

Sample 

 

Relative number of atom 

 

 

Empirical formula 

C H N Cl O  

C6H28N6Cl2O3 

 
N,Cl-CDs 6 28 6 2 3 
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Figure S1. FTIR spectrum of N,Cl-CDs. 

 
Figure S2. Plots of integrated PL intensity against the absorbance of (A) N,Cl-CDs and 

(B) quinine sulfate at λex/emission wavelength (λem) of 381/468 nm. 
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Table S2. Double-exponential fitting of N,Cl-CDs and N,Cl-CDs/Cr(VI) decay curves. 

Sample name N,Cl-CDs N,Cl-CDs/Cr(VI) 

τ1(ns)/A1(%) 4.43/32.86 2.92/21.91 

τ2(ns)/A2(%) 10.75/67.14 9.08/78.09 

Average τ(ns) 8.67 7.73 

 

 

 
Figure S3. Cell viability test of N,Cl-CDs on SiHa cells. The values represent percentage 

cell viability (mean% ± SD, n=6). 

 

 

 

 

 

 


