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3.3 Nanoporous Fe-Based alloy prepared by selective 

dissolution: an effective Fenton catalyst for water remediation  

In this article, fully nanoporous Fe-rich ribbons, with a bcc crystallographic 

structure and a pore size ranging from 50 to 500 nm, have been obtained by 

selective dissolution of the fcc-Cu phase from phase-separated Fe43.5Cu56.5 

ribbons previously prepared by melt-spinning.  

The nanoporous Fe-rich alloy possesses a higher saturation magnetization and 

slightly higher remanence magnetization and coercivity than those for the 

ribbons before dealloying, which can be ascribed to the removal of the 

paramagnetic Cu-rich phase. The ferromagnetic properties of these ribbons 

might be used to magnetically guide them toward specific locations in polluted 

water tanks to degrade organic matter. In addition, the dealloyed ribbons exhibit 

sufficient mechanical integrity during the Fenton reaction processes so that 

magnetic guiding might indeed be accomplished.  

After dealloying, the surface is mainly covered by iron oxide precipitates, as the 

Cu-rich phase is removed by selective dissolution; underneath, the amount of 

oxides is lower and metallic Fe clearly emerges, as confirmed by results of XRD 

and XPS. 

Full degradation of MO at pH 3 occurs in less than 20 min when using the 

dealloyed ribbon, whereas it takes about 50 min in the presence of the as-spun 

(dense) ribbon. This means that the nanoporous dealloyed material is very 

efficient in degrading MO in an aqueous solution, thus acting as an efficient 

heterogeneous Fenton catalyst. The efficiency of this catalyst also surpasses 

that of a homogeneous Fenton reaction when using an Fe cation concentration 

analogous to that released by the dealloyed ribbons to the aqueous media 

during heterogeneous Fenton reaction. Actually, the Fe dissolution is higher in 

the porous dealloyed sample because 7.58 ppm of Fe are found in this case, 

whereas only 5.42 ppm of Fe are detected for the as-spun sample after Fenton. 

This can be explained by the increased surface area-to-volume ratio of the 

nanoporous dealloyed ribbons. The production of ferrous ions accelerates the 

decomposition of H2O2 and the degradation of MO as the Fenton process 
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proceeds, suggesting a combination of heterogeneous and homogeneous 

degradation reactions when Fe-based alloys are used. Overall, their ability to 

generate surface hydroxyl radicals, the regeneration of Fe2+ at their surfaces, 

and the sustained release of ferrous ions into the solution avoid the rapid 

consumption of Fe2+ and the overload of ferric ions responsible for the 

decreased degradation rate in conventional Fenton processes. The 

combination of highly efficient catalytic activity and convenient production 

processing makes this nanoporous Fe-rich alloy an interesting candidate 

material for Fenton catalysis.
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