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Experimental section

Preparation of CDs.

At room temperature, citric acid (10.0 g) was first dissolved in DI-water (3.5 mL), and 

then ethylenediamine (3.0 mL) was added into the solution with stirring. The mixture 

solution was transferred to a poly(tetrafluoroethylene) (Teflon)-lined autoclave (30 

mL) and heated at 180 ºC for 20 h. After the reaction, the reactor was cooled down to 

room temperature naturally. The obtained product was poured into anhydrous ethanol 

(300 mL) at room temperature with stirring, and after many hours, the mixture was 

centrifuged and washed by ethanol for at least four times. Finally, the prepared CDs 

were stored in ethanol before use.

Preparation of CCPh-CD2 or CCPh-CD3

Cu-chlorophyllin (135.0 mg or 70.0 mg), S-NHS (800.0 mg) and EDC (350.0 mg) were 

dissolved in 60 mL DMSO with stirring at room temperature, and then the CDs (500.0 

mg) were added into the solution with stirring for 24 hours under light-proof condition. 

The obtained solution was sedimented using ethanol and centrifuged, and then washed 

by ethanol for three times. Finally, the solid product was vacuum-dried for 10 hours at 

40 ℃, and denoted as CCPh-CD2 (0.70 wt.% of Cu2+ content) or CCPh-CD3 (0.29 

wt.% of Cu2+ content). 

Measurements of PL spectra
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S-Fig. 1 PL spectra of CCPh-CD1 measured at room temperature under different 
excitation wavelength.

S-Fig. 2 PL spectra of CCPh-CD2 measured at room temperature under different 
excitation wavelength.

S-Fig. 3 PL spectra of CCPh-CD3 measured at ambient temperature under different 
excitation wavelength.
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S-Fig. 4 PL spectra of CDs under the ultraviolet light irradiation of 360 nm for (A) one 
hour and (B) two hours.



4

S-Fig. 5 PL spectra of CCPh dissolved in DMF under the ultraviolet light irradiation of 
360 nm for (A) one hour and (B) two hours.

Measurements of FTIR spectra

S-Fig. 6 FTIR spectra of CCPh-CD1 and CCPh-CD-Ag measured at ambient 
temperature. 


