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1. Figure S1. UV-visible spectra of CuNCs and GSH.  

2. Figure S2. X-ray photoelectron spectrum of Cu 2p electrons in CuNCs.  

3. Figure S3 Representative electrospray ionization time-of-flight mass spectrometry (ESI-TOF MS) 

spectra of CuNCs in DMSO (A) and H2O (B) in the negative-ion mode.  

4. Figure S4. (A) The time-resolved luminescence decay curve of CuNCs in DMSO. (B) The 

time-resolved luminescence decay curve of CuNCs powder.  

5. Figure S5. Luminescence spectra of CuNCs in dimethylsulfoxide (DMSO), N,N’-dimethyl 

formamide (DMF), tetrahydrofuran (THF) and acetonitrile (ACN), respectively. The luminescence 

spectra are recorded with (B) and without a cut-off filter of 395 nm (A), respectively. 

6. Figure S6. TEM image of CuNCs dispersed in water. 

7. Figure S7. Time-resolved decay curves of CuNCs in DMSO solution with varying amount of water. 

8. Figure S8. Luminescence intensity of CuNCs in DMSO in the presence of H2O (0.25 % v/v) as a 

function of incubation time.  

9. Figure S9. (A) Luminescence spectra of higher concentration CuNCs (12.2 mg/mL) in DMSO in 

the presence of different content of water 0.00 to 0.67 v/v %. (B) The luminescence intensity of 

CuNCs as a function of water content in DMSO. Inset: The fitting curve between luminescence 

intensity and water content.  

10. Figure S10. (A) Luminescence spectra of lower concentration CuNCs (3.0 mg/mL) in DMSO in 



  

 

the presence of different content of water 0.00 to 0.13 v/v %. (B) The luminescence intensity of 

CuNCs as a function of water content in DMSO. Inset: The fitting curve between luminescence 

intensity and water content.  

11. Figure S11. (A) Luminescence spectra of unpurified CuNCs (6.1 mg/mL) in DMSO in the 

presence of different content of water 0.00 to 0.42 v/v %. (B) The luminescence intensity of CuNCs as 

a function of water content. Inset: The fitting curve between luminescence intensity and water content.  

12. Figure S12. (A) Luminescence spectra of CuNCs in DMF in the presence of different content of 

water 0.00 to 0.33 % (v/v). (B) The luminescence intensity as a function of water content for DMF 

dispersion of CuNCs.  

13. Figure S13. (A) Luminescence spectra of CuNCs in ACN in the presence of different content of 

water 0.00 to 0.37 % (v/v). (B) The luminescence intensity as a function of water content for ACN 

dispersion of CuNCs. 

14. Figure S14. (A) Luminescence spectra of CuNCs in THF in the presence of different content of 

water 0.00 to 0.42 % (v/v). (B) The luminescence intensity as a function of water content for THF 

dispersion of CuNCs. 

15. Figure S15. The reversibility of CuNCs in DMSO by introducing equivalent mole of H2O and 

DCC (292.5 µmol). 

 

 

 



  

 

 

Figure S1. Absorption spectra of GSH-CuNCs and GSH. 

 

Figure S2. X-ray photoelectron spectrum of Cu 2p electrons in Cu NCs. The dashed line shows the 

binding energy position of Cu 2p electrons for Cu(II).  

 



  

 

 

Figure S3 Representative electrospray ionization time-of-flight mass spectrometry (ESI-TOF MS) 

spectra of CuNCs in DMSO (A) and H2O (B) in the negative-ion mode. L stands for C10H16O6N3S. 

 

 

 

Figure S4. (A) The time-resolved luminescence decay curve of CuNCs in DMSO. The lifetime is 

calculated as 15.2 µs. (B) The time-resolved luminescence decay curve of CuNCs powder. The 

lifetime is calculated as 13.5 µs. 

 



  

 

 

Figure S5. Luminescence spectra of CuNCs in dimethylsulfoxide (DMSO), N,N’-dimethyl formamide 

(DMF), tetrahydrofuran (THF) and acetonitrile (ACN), respectively. The luminescence spectra are 

recorded with (B) and without a cut-off filter of 395 nm (A), respectively. 

 

 

 

Figure S6. TEM image of CuNCs dispersed in water. 

 



  

 

 

Figure S7. Time-resolved decay curves of CuNCs in DMSO solution with varying amount of water. 

 

Figure S8. Luminescence intensity of CuNCs in the presence of H2O (0.25 % v/v) as a function of 

incubation time. 



  

 

 

Figure S9. (A) Luminescence spectra of higher concentration CuNCs (12.2 mg/mL) in DMSO in the 

presence of different content of water 0.00 to 0.67 v/v %. (B) The luminescence intensity of CuNCs as 

a function of water content in DMSO. Inset: The fitting curve between luminescence intensity and 

water content. The detection limit is 3.0×10
-4

 % (v/v) with the linear range of 0.001% - 0.05% (v/v). 

 

 

Figure S10. (A) Luminescence spectra of lower concentration CuNCs (3.0 mg/mL) in DMSO in the 

presence of different content of water 0.00 to 0.13 v/v %. (B) The luminescence intensity of CuNCs as 

a function of water content in DMSO. Inset: The fitting curve between luminescence intensity and 

water content. The detection limit is 4.8×10
-4

 % (v/v) with the linear range of 0.0016% - 0.0058% 

(v/v). 

 



  

 

 

Figure S11. (A) Luminescence spectra of unpurified CuNCs (6.1 mg/mL) in DMSO in the presence of 

different content of water 0.00 to 0.42 v/v %. (B) The luminescence intensity of CuNCs as a function 

of water content. Inset: The fitting curve between luminescence intensity and water content. The 

detection limit is 7.5×10
-4

 % (v/v) with the linear range of 0.0017% - 0.01% (v/v). 

 

 

 

Figure S12. (A) Luminescence spectra of CuNCs in DMF in the presence of different content of water 

0.00 to 0.33 v/v %. (B) The luminescence intensity as a function of water content for DMF dispersion 

of CuNCs. Inset: The fitting curve between luminescence intensity and water content. The detection 

limit is 4.2×10
-4

 % (v/v) with the linear range of 0.0014% - 0.01% (v/v). 

 

 



  

 

 

Figure S13. (A) Luminescence spectra of CuNCs in ACN in the presence of different content of water 

0.00 to 0.37 v/v %. (B) The luminescence intensity as a function of water content for ACN dispersion 

of CuNCs. Inset: The fitting curve between luminescence intensity and water content. The detection 

limit is 2.0×10
-4

 % (v/v) with the linear range of 0.0007% - 0.01% (v/v). 

 

 

Figure S14. (A) Luminescence spectra of CuNCs in THF in the presence of different content of water 

0.00 to 0.42 v/v %. (B) The luminescence intensity as a function of water content for THF dispersion 

of CuNCs. Inset: The fitting curve between luminescence intensity and water content. The detection 

limit is 1.6×10
-4

 % (v/v) with the linear range of 0.0005% - 0.01% (v/v). 

 

 

 

 

 



  

 

 

Figure S15. The reversibility of CuNCs in DMSO by introducing equivalent mole of H2O and DCC 

(292.5 µmol). 

 

 


