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Fig. S1 XPS spectra of wool keratin.

XPS spectra of wool keratin were measured, and the peak of S element could be seen in the 
XPS spectra, and its content was 1.42%. (Fig. S1)

Fig. S2 Fluorescence emission spectra of prepared carbon dots under excitation at 270, 323 

and 365 nm, respectively.

Fluorescence emission spectra of the prepared carbon dots have been tested when excitation 
wavelengths at 270 nm and 323 nm, the maximum fluorescence emission intensity is 1.03×106 

and  6.76×106 (CPS), respectively. The intensities of fluorescence emission under excitation at 
270 nm and 323 nm were weaker than that between 350-365 nm(About 8.8×106（CPS）) (Fig. 
S2).
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Fig. S3 Fluorescence pictures of the prepared N,S-CDs solution without, with Cr6+ and with 

Cr3+ under 365nm UV lamp

Fig. S4 Fluorescence pictures of the prepared N,S-CDs solution without, with Fe3+ and with 

Fe2+ under 365nm UV lamp

The effect of solutions containing the same concentrations of Cr6+, Cr3+, Fe3+, Fe2+ on the 

fluorescence of equal amounts of the N,S-CDs solutions were determined. It was found that 

both Cr6+ and Cr3+ could quench the fluorescence of the prepared carbon dots, and the degree 

of quenching of the fluorescence of the prepared carbon dots by Cr3+ was weaker than that of 

Cr6+(Fig. S3). Fe3+ and Fe2+ could both quench the fluorescence of the prepared N,S-CDs, and 

the degree of quenching of the fluorescence of the prepared N,S-CDs by both of them was 

comparable(Fig. S4).  
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Fig. S5 Fluorescence picture of N,S-CDs solution in the absence and addition of Cr6+、Ni2+、

Cu2+、Zn2+ mixed solution under 365nm UV lamp

A simulating electroplating wastewater solution including Cr6+, Ni2+, Cu2+ and Zn2+ ions, were 

used to test whether the fluorescence of N,S-CDs could be quenched by chromium ions  under 

the interference with the other types of cations. The test results showed that in the presence of 

Ni2+, Cu2+ and Zn2+ ions, the fluorescence of the prepared carbon dots was still quenched with 

encountering Cr6+ ions(Fig. S5)

Fig. S6 Fluorescence picture of N,S-CDs solution without and with the addition of Al3+ 
solution under 365nm UV lamp

The fluorescence of N,S-CDs solution with and without Al3+ addition under 365nm UV lamp 

has been shown in the Fig. S6. When Al3+ ions were added to the N,S-CDs solution, the 

fluorescence of N,S-CDs is not quenched.


