
Iron oxide magnetic nanoparticles present better adsorption capacities for
chromium removal at optimum conditions, when the grafting allows a
positive surface charge.
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In order to understand the influence of the surface charge in the adsorption mechanism of iron oxide magnetic nanoparticles, the removal of chromium
from aqueous solution was investigated in a batch experimental setup. Synthesis of the 14 nm width magnetic nanoparticles (Fe3O4) was performed via a
microwave reactor and then, the surface charge was varied by grafting with tetraethyl orthosilicate (TEOS) and (3-aminopropyl)triethoxysilane (APTES).
Different experimental approaches were applied to show mechanistic aspects, such as adsorption isotherms and kinetics studies. Adsorption equilibrium
studies showed that Fe3O4@TEOS barely remove the chromium from de media, while chromium adsorption with Fe3O4 and Fe3O4@TEOS@APTES,
followed the Langmuir model with a maximum adsorption capacity of 15 and 30 mg of Cr/g of NPs, respectively. The kinetics of the interactions was best
described by pseudo-second-order mechanism.
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- Industrial wastewater contains considerable amounts of heavy metals
(Pb, Hg, Cr, Ni, Cd, Cu, and Zn) that may endanger the environment and
public health [1].
- Main chromium pollution industries: leather tanning, metal finishing,
nuclear power plant, textile industries and chromate preparation [2].
- Nanoadsorbent advantages: non-complex and highly effective removal
from multiphase systems, high selectivity, reusable [3].
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