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Introduction

% uneous Sampl%

The use of zerovalent iron nanoparticles (nZVI) immobilized in a chitosan (CS) polymer matrix is presented as an innovative and

R | syst
efficient solution for the removal of Cr(VI) in wastewater. nZVI, recognized for their high redox reactivity, have proven to be highly emoval;ys o 4<Treated water)

Water quality - [Cr(TOTAL)]< 2 ppm

effective in removing various contaminants, including heavy metals. However, their tendency to agglomerate in aqueous media

C g . . - T _ - K;Cr,07 determinations
significantly reduces their surface area, reactivity, and mobility. To overcome these limitations, the formation of millimeter standard — >
~ solution IRAM 29111:2006 | Cr containing

IRAM 29130:2004 effluent

nanocomposites (NCs) by immobilizing nZVI is proposed, which facilitates their application in continuous flow systems as filling

Solid residue

columns or reactive barriers. [1-2].

INTI-Liquid Effluent Laboratory : Cr(VI)
Usually, laboratory aqueous waste containing heavy metals are overlooked as target effluent for treatment before disposal of the NCs
dissolved solids, and particularly in Argentina, they are mandatory treated by incineration followed by disposal of the solid ashes. I .
The Liquid Effluent Laboratory of the National Institute of Industrial Technology (INTI) in Argentina produces 30 liters of liquid waste contaminated with Cr(VI) annually, the @
possibility of treating this wastewater internally becomes crucial.
The objective of this work was to develop an accessible and efficient treatment method that allows the reuse of wastewater generated in water quality analysis. To this end, the
synthesis of NCs was optimized by exploring routes such as the prestabilization of nZVI with carboxymethylcellulose (CMC) and the use of CS with different molecular weights,
obtaining materials with greater mechanical stability and reactivity. The characterization of the materials confirms their structure and stability, finally demonstrating that the NCs our laboratory
produced remove Cr(VI) from water to comply with water quality regulations and offer a cost-effective solution for the treatment of liquid waste contaminated with Cr(V1). CNEA-DQRA
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Cr(VI) removal efficiencies with NCs based on Fe-CS at different pHs obtained from bibliographic analysis. The NCs produced, consisting of NSTAR immobilized in CS, exhibited a stable structure and high efficiency in removing Cr(VI) from water. Various synthesis routes were explored, including the pre-stabilization of the
_ nanoparticles with CMC and the use of MCS and HCS. It was found that NCs formed millimeter-sized spheres with micrometer-sized aggregates of randomly distributed nZVI, and the a-Fe phase of nZVI was
_— partially preserved after synthesis, predominating, especially in the NCs synthesized from CMC-MCS and HCS. The NCs proved to be highly efficient in removing Cr(VI), particularly in acidic environments, as

cc expected. When tested on real effluents, the NCs effectively complied with both national and international regulation for Cr(TOTAL) limits. Additionally, they demonstrated a competitive cost when compared to

comercial GG ' 120 6.4 outsourcing effluent treatment. These materials show promising potential for environmental remediation applications, both in synthetic waters and laboratory wastewater containing Cr(VI).
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