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Figure S1. UV-visible spectroscopic changes upon mixing NR (0.06 mM), FeMC6*a (1 mM) and H2O2 (0.1 mM). The spectra were 
acquired at 25 °C in phosphate buffer (100 mM, pH 6.5), and collected every minute after addition of H2O2 (from violet to red), for a 
total time of 15 minutes. 

 

Figure S2. UV-visible spectroscopic changes upon mixing MB (12.9 mM), FeMC6*a (1 mM) and H2O2 (0.25 mM). The spectra were 
acquired at 25 °C in phosphate buffer (100 mM, pH 6.5), and collected every minute after addition of H2O2 (from violet to red), for a 
total time of 10 minutes. 
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Determination of molar extinction coefficient of the dyes  
 
The molar absorptivity (ε) was determined for all four dyes using UV-vis spectroscopy. UV-vis spectra were recorded 
at room temperature in 100 mM phosphate buffer pH 6.5. Quartz cuvettes with a path length of 0.1 cm were used in all 
measurements. Wavelength scans were performed from 200 to 800 nm, with a 600 nm min-1 scan speed. All data were 
blank subtracted. 
For all dyes UV-vis spectra were recorded at different concentrations and the absorbance values, at different wavelength 
(λ = 520 nm for NR, λ  = 663 nm for MB, λ = 591 nm for BPB and λ  = 580 nm for XO), were plotted as a function of dye 
concentration. The experimental data were fitted to a Lambert-Beer’s law. 
The following experimental conditions were used. 
 
Neutral Red. Neutral Red stock solution was prepared dissolving 0.98 mg (3.39 mmol) of solid powder in 1.00 mL of 
phosphate buffer solution 100 mM (pH 6.5) (concentration 3.39 mM). Starting from this stock solution, four different 
diluted solutions were prepared (1.0 mL final volume) and then used to obtain the ε value at 520 nm. The experimental 
data were fitted to a Lambert-Beer's law, giving a ε520 = (9.47 ± 0.06) 103 M-1 cm-1. The UV/vis absorption spectra and the 
plot of the absorbance at 520 nm as a function of NR concentration are reported in Figure S3. 
 
 

  

(a) (b) 
Figure S3. (a) Absorption spectra of NR solutions at different concentrations (0.471 mM, black; 0.404 mM, red; 0.343 mM blue; 0.274 

mM magenta). (b) Plot of the absorbance at 520 nm as a function of NR concentration.  

Methylene Blue. 0.83 mg (2.22 μmol) of MB were dissolved in 2.00 mL of phosphate buffer solution 100 mM (pH 6.5) 
(concentration 1.11 mM). This stock solution was used to prepare diluted samples, which were used to derive the ε 
value at 663 nm, ε663 = (10.05 ± 0.04) 104 M-1 cm-1. The UV-vis absorption spectra and the plot of the absorbance at 663 
nm as a function of MB concentration are reported in Figure S4. 
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(a) (b) 
Figure S4. (a) Absorption spectra of MB solutions at different concentrations (0.078 mM, black; 0.066 mM, red; 0.050 mM blue; 0.039 

mM magenta). (b) Plot of the absorbance at 663 nm as a function of MB concentration. 

 
Interestingly, the MB is characterized by two bands. The first absorption maximum is at 663 nm and relates to the 
monomer of methylene blue, while the second maximum (about 610 nm) can be attributed to a dimeric form. 
It is well known that MB dye molecules, in water, self-aggregate to form, not only dimeric species but also aggregates 
of different orders, depending on the total MB concentration and the temperature, and these aggregates are 
characterized by absorption maximum ranging from 610 to 585 nm [1]. 
 
Xylenol Orange. A XO stock solution 1.33 mM was diluted with buffer to prepare different diluted samples. UV-vis 
spectra of these samples were then collected (Figure S5a) and the absorbance at 576 nm was plotted as a function of dye 
concentration to obtain the e value at 576 nm (Figure S5b). The fitting of experimental data gave the ε value ε576 = (0.896± 
0.006) 104 M-1 cm-1. 
 

  

(a) (b) 
Figure S5. (a) Absorption spectra of XO solutions at different concentrations (0.735 mM, black; 0.657 mM, red; 0.591 mM blue; 0.527 

mM magenta). (b) Plot of the absorbance at 576 nm as a function of XO concentration. 

 
Bromophenol Blue. Stock solution of BPB (0.68 mM) was prepared by dissolving 0.91 mg (1.36 mmol) of solid powder in 
2.00 mL of phosphate buffer 100 mM (pH 6.5). Starting from this solution, four diluted solutions were further prepared 
and used to derive the ε value at 591 nm ε591 = (10.54±0.05) 104 M-1 cm-1. The UV/vis absorption spectra and the plot of 
the absorbance at 591 nm as a function of BPB concentration are reported in Figure S6. 
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(a) (b) 
Figure S6. (a) Absorption spectra of BPB solutions at different concentrations (0.068 mM, black; 0.044 mM, red; 0.034 mM blue; 0.027 

mM magenta). (b) Plot of the absorbance at 591 nm as a function of BPB concentration.  

 
Table S1 summarizes the main characteristics of the dyes used in this study. 
 
Table S1. Concentration range and wavelength used for extinction coefficient determination of the dyes used in this study, ε values 

and percentage of dye color removal by FeMC6*a. 

Substrate Conc. Range (µM) λ (nm) ε (M-1cm-1)* Decolorization level (%) 
Neutral Red (NR) 274.1 – 470.9 520 9470 70 

Methylene Blue (MB) 39.2 – 77.6 663 100500 95 
Xylenol Orange (XO) 527.0 – 735.0 576 8960 82 

Bromophenol Blue (BPB) 27.0 – 67.9 591 105400 18 
*Phosphate buffer (0.1 M, pH 6.5) 
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