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Introduction

Contamination of agrochemical-industrial wastewater by bacterial microorganisms represents an important environmental and operational
challenge, particularly in tank-cleaning and formulation systems. Residual microbial contamination may lead to biofilm formation, deterioration of
agrochemical formulations, and contamination of industrial equipment and disposal systems. Conventional disinfection methods often require high
chemical consumption and may generate secondary residues, highlighting the need for alternative and sustainable water treatment technologies.
Magnetite nanoparticles (Fes;O,) have attracted considerable interest due to their antimicrobial potential, magnetic properties, high surface area,
and chemical stability. In addition, their magnetic behavior enables rapid recovery and reuse after.
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Goals

The present study aimed to synthesize and characterize magnetite nanoparticles and evaluate in a preliminary approach their bactericidal activity
against contaminated agrochemical-industrial washing water.

Material and Methods

1. SYNTHESIS OF MAGNETITE 3. COLLECTION OF CONTAMINATED
NANOPARTICLES (Fe;O, NPs) < 2t HERIVITINARIEE HARACAERIZAELON WASHING WATER SAMPLES

Co-precipitation method using . FTIR ED_X _ Agrochemical-industrial washing
iron salts under alkaline conditions (FOU”Z' Transform Infrared X(E”ergy Dispersive water contaminated with
(Laurent et al.,, 2008). Pectrascopy) ~Ey:>pectoscopy) bacterial microorganisms.
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Evaluation of chemical structure (FTIR)
and elemental composition (EDX).
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4. MICROBIOLOGICAL ANALYSIS
(PCA METHOD)

5. EVALUATION OF ANTIBACTERIAL PERFORMANCE
WITH DIFFERENT NP CONCENTRATIONS = EATERIMIEN AL CORMTRO

Samples evaluated using - : : . ] Samples analyzed by PCA Untreated wastewater
Different nanoparticle concentrations were investigated.
Aquacult® Plate Count Agar (PCA) P = and CFU quantitation to samples used as
system. Control 0.1% 0.5% 1.0% assess microbial reduction. experimental controls.
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Incubation
Colony-forming unit (CFU) (35+1°C /48 + 2 h)

quantitation.

CEU/mL = Number of colonies
Dilution factor x Volume plated (mL) Increasing concentration of Fe;O, NPs '
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Results and Discussion
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ANTIBACTESIARAE VNS, E- S INONOEARIIC L ofl DRERDI A Al Al EXVAREH \ POSSIBLE ANTIBACTERIAL MECHANISMS Bactericidal assays demonstrated important bacterial reduction
DOSE-DEPENDENT BACTERIAL REDUCTION (CFU COUNTING) . estimated around 97 % after treatment with 1.0% m/m Fe;O,
ROS generation Membrane ficl
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RO A i R et Tipaei Nanopaducle interaction with bacterial cells 8 4
(mean+SD) 4 1 96 x 102 +3.64 x 10" +1.54 x 10" +5.03 x 10° 1600 UFC) may induce oxidative stress and membrane s
damage, resulting in cell death. Rapid separation of Fe,O, nanoparticles
using an external magnet.

f | = Conclusions * | :
Synthesized Fe; 0O, nanostructures showed promising antimicrobial activity against contaminated agrochemical-industrial washing water while maintaining

magnetic recoverability. FTIR and EDX analyses confirmed the successful synthesis of the nanomaterial, highlighting its potential as a sustainable alternative
for industrial wastewater treatment and reuse applications
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