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Supporting Information 

 
Figure S1. The SEM observations of Fe79B16Si5 (a), Fe11Y3 (b), and Fe66.7B16.6Y17.1 (c). 

after 180 min decolorization. 

  
Figure S2. The Magnetization curve of Fe66.3B16.6Y17.1 after 180 min decolorization.  
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Figure S3. UV-vis spectrum of treated solutions after 180 min 1) OG (red), 2) B powder 
(green), 3) Fe66.3B16.6Y17.1  (blue). 

 

 

Figure S4. The decolorization of reported sample Fe78B14Si8 in ref:[7] (a) Valence band 
XPS spectrum of Fe78B14Si8 and the insert is the XRD for phase identification, (b) UV-
vis spectrum of treated solutions after 180 min, 1) OG (red), 2) Fe78B14Si8 (green), 3) 
Fe66.3B16.6Y17.1 (blue). 

We have made the amorphous foil with the reported composition Fe78B14Si8 in ref.[7] Its 
XPS spectrum shows the strong Fe−B interaction, characterized by the hump at 8.9eV. 
The profile of Fe-3d peak does not have a shoulder. With the Fe−B interaction, its 
decolorization of OG was much inferior to the Fe66.3B16.6Y17.1. The calculated efficiency 
of Fe78B14Si8 is 61.7% and the calculated k value is 0.0053 min-1. The k is closely to the 
0.0044 min-1 of Fe79B16Si5 but far below the 0.047 min-1 of Fe66.3B16.6Y17.1. 
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Figure S5. The UV-vis spectrum of treated solutions in cyclic decolorization testing. 

 

After the 1st cycle, the decolorization time was fixed to 95 min until the 11th cycles. In the 
12th cycles, the decolorization was not finished after 95 min, and then continued to 120 
min. In the 13th cycles, the decolorization was not finished even continued to 180 min. 
For the filtrates obtained in the 9th, 10th, 11th cycles, the slight yellow color was appeared. 
But after dilution for UV-vis absorption spectroscopy, the absorption values were 
comparable to the previous 8 cycles. Overall, the fast decolorization could be observed 
until the 11th cycles and the cyclic decolorization testing was conducted up to 13 cycles. 
The reported Fe78Si8B14 has 8 cycles reusability,[7] so the Fe66.3B16.6Y17.1 has longer 
usable life. 
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Figure S6. The EDS of selected holes of Fe66.3B16.6Y17.1 during decolorization. 
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Table S1. The element analysis of Fe66.3B16.6Y17.1 in cyclic decolorization. 

 

 

According to the results, the Fe was took part in the redox and formed Fe(OH)3, this 
explains the low concentration of Fe2+ /Fe3+ in the solution but high percentage of Fe in 
the sediments. The B was release into the water but it did not contributed to the 
decolorization (Figure S3). Compare with Fe79B16Si5 (Table S2), the leached B of 
Fe66.3B16.6Y17.1 was low. No Y was released into the solution. The Y was concentrated at 
the edge of the pits (Figure 7c and 7d) and then peeled from the foil as the atomic 
arrangement of Fe−B−Y is increasingly unstable. Finally, the Y was existed at the surface 
of the insoluble reaction products. 
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Table S2. The ICP tests of various samples for comparison. 

 

DI water was used without further treatment. The B was leached into the solution after 
being stirred with water and OG respectively. For Fe79B16Si5, the concentration of iron 
ion was small but B ion was high. This result also demonstrates that the B was not related 
to the decolourization. We propose that with strong Fe-B hybridization, the Fe has low 
activity but B readily reacts with water.  

Table S3. The decolorization efficiency of samples. 
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