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Table S1 CuNCs-based fluorescence sensors

Capping ligand EX/EM (nm) Formation time Temperature Sensing Reference

BSA 325/410 6-8 h 55 ℃ Pb2+ quenched sensor 1

BSA 330/407 8 h 55 ℃ kojic acid quenched sensor 2

Trypsin 363/455 12 h 100 ℃ pH sensor 3

DNA 344/593 15 min Room Mismatch type in a DNA 4

Tannic acid 360/430 6 h 50 ℃ Fe3+ quenched sensor 5

BSA 524/625 4 h Room pH sensor 6

DPA 391/673 About 1 minute Room Cu2+ turn-on sensor Our method
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Fig. S1 Fluorescence emission spectra (a) and intensity (b) at 673 nm change as function of time.
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Fig. S2 XPS study (The inset shows XPS survey of the CuNCs-product) (a) and TEM image (b) of the as-prepared 

CuNCs.
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Fig. S3 Selectivity of the sensing system to Cu2+ over other metal ions. S indicates the noise signal. M indicates the 

mixture of other metal ions.



550 600 650 700
0

10k

20k

30k

In
te

ns
ity

Wavelength (nm)

 S
 NO3

-

 CO3
2-

 SC3-

 AC-

 C2O4
2-

 SO4
2-

 PO4
3-

a

0

10k

20k

30k

NO
3-

CO
32-

SC
3-

AC
-

C 2O
42-

SO
42-

PO
43-

In
te

ns
ity

b

Fig. S4 Fluorescence emission spectra (a) and the fluorescence intensity at 673 nm (b) of the sensing system for 

Cu2+ in the presence of various anions. 
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Fig. S5 Fluorescence emission spectra of the sensing system in the presence of 10 ppm of Cu2+ at different pH 

values (a) and the emission intensity at 673 nm as a function of pH (b).
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Fig. S6 Typically optimum fluorescence excitation (left), emission (right) spectra of BSA-CuNCs (a); the 

fluorescence spectra of the as formed products by the same synthesis method with different concentration of Cu2+, 

b; The photograph of the corresponding sensing products with different concentration of Cu2+ under a 365 nm UV 

lamp (c).

Table S2 Detection of Cu2+ in the presence other metal ions 

Add (ppm) Found (ppm) Average (ppm) Recovery (%)

1 0.87, 0.94, 1.05 0.956±0.117 95.6±11.7

5 4.65, 4.97, 5.11 4.88±0.29 97.6±5.7

10 10.29, 10.64, 10.09 10.34±0.28 103.4±2.8

Note: Other metal ions are including Ag+, Au3+, Hg2+, Mn2+, Fe3+, Zn2+, Ni2+, Pb2+, Na+
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