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Scheme S1. The diagram of the reactor during the PEC process.
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Figure S1. the EDS mapping analysis of Ti/Co3O4 samples with or without L-cysteine 
modification.
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Figure.S2. FT-IR spectra of Ti/Co3O4 reference and L-cysteine modified Ti/Co3O4.

Figure. S2 shows the results of FT-IR analysis. It was observed that a new peak at 1420-1450 cm−1 

was formed. The intensity of the new peak became stronger with enhancing S amount. The 

appearance of the peak at 1420-1450 cm−1 is an indicative of a new interaction of Co–O–S6+.1-4 To 

validate the XPS results, the FT-IR results also indicated that the doped S6+ was incorporated into 

Co3O4 lattice by replacing the Co ion after heat treatment, which is the evidence for proving the 

forming of the Co-O-S bonds.
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Figure S3. (a) Steady-state polarization curves of Ti/Co3O4-reference and L-cysteine-modified 

Ti/Co3O4 electrode in a 0.1 mol L-1 Na2SO4 solution (the potential was swept from 0.0 to 6.0 V vs. 

SCE); (b) Mot-Schottky plots of Ti/Co3O4-reference and L-cysteine-modified Ti/Co3O4 electrode; 

(c) UPS spectra (under -3.0 V bias) of the Ti/Co3O4-reference; (d) UPS spectra (under -3.0 V bias) 

of the L-cysteine modified Ti/Co3O4; (e) VB-XPS spectra of the Ti/Co3O4-reference and L-

cysteine modified Ti/Co3O4; (f) Fluorescence spectra of Ti/Co3O4-reference and L-cysteine-

modified Ti/Co3O4 electrode during the photoelectrolysis of benzoic acid (200 mg L−1 benzoic 

acid and 0.5 mol L−1 Na2SO4 as a supporting electrolyte). 
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Figure S4. Kinetic analysis of the degradation of KN-R for the current electrodes.
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Figure S5. The XRD and SEM characterization for (a) Ti/Co3O4 samples and (b) L-cysteine 

modified Ti/Co3O4 samples before/after usage.
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Figures S6. The analysis of the decolorization, COD and TOC for the degradation process of 

different pollutants over (a and c) for SC-0 and (b and d) for SC-1.8.
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Figures S7. (a) absorption and (b) electrosorption removal of various electrodes.
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Figure S8. The DFT calculation-simulated interaction of ·O2
- with Co site on the different facets: 

(a) (112) facet, (b) (110) facet, (c) (001), (d) (111) facet. 
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