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Table S1.  Comparison of the current AOPs for successful treatment for azo dyes in some recent 

literature.

Ref. AOPs
100% 

Degradation 
Time

Azo dyes

This work metal ions intermediated bicarbonate-H2O2 system 10 min congo red

1 Adsorption 15 min
methyl orange 

orange II
congo red

2 Adsorption 60 min
reactive black 5

amaranth 
 acid red 183

3
Synergistic Adsorption

and Biodegradation
1400 min orange II

4
Synergistic Adsorption

and Photocatalysis
120 min congo red

5 TiO2 Photocatalysis 180 min congo red

6
Fe−Cr Codoped BaTiO3 

Photocatalysis
100 min methyl orange

7 Biodegradation 120 h
methyl orange 
Ponceau S Red

8
Bioelectrochemical System

Integrated with a Membrane Biofilm Reactor
days acid orange

9 Co Fenton-like system 50 min sunset yellow

10 ozonation 30 min methyl orange

11
 Catalytic reduction by Ag and Au

nanoparticles stabilized on graphene oxide
functionalized with PAMAM dendrimers)

3 min
methyl orange 

congo red

12 Reduction by mediated Sulfide 50 min methyl orange
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Table S2. Characteristic peak wavelength of selected dyes. Conditions: dyes 0.02 mM, metal ions 

0.1 mM, HCO3
- 40 mM, H2O2 10 mM.

Scheme S1. Structural formula of selected six dyes.

dyes CR MBH MO RB RhB RR

Characteristic peak 

(nm)

494 665 465 545 554 543 



  

Figure S1. The Uv-Vis spectrum of CR during degradation. Conditions: CR 0.02 mM, Cu2+ 0.1 mM, 
HCO3

- 40 mM, H2O2 10 mM.

Figure S2. Fluorescence spectra analysis of (A) BA as fluorescent probe and (B) TA as fluorescent 
probe. Conditions: Cu2+ 0.1 mM, Mn2+ 0.1 mM, HCO3

- 40 mM, H2O2 10 mM, BA 0.3 mM, TA 
0.3mM. excitation wavelength 287 nm. 



Figure S3. The linear relationship between Abs and concentration of Cu (Ⅰ) by bathocuproine.
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Figure S4. The dosage effect of o bicarbonate. Conditions: CR 0.02 mM, Cu2+ 0.1 mM, H2O2 10 
mM. 

Figure S5. The 3D fluorescence spectra of CR. A: before the reaction; B: after the reaction. 
Conditions: CR 0.02 mM, Cu2+ 0.1 mM, HCO3

- 40 mM, H2O2 10 mM.


