SYNTHESIS OF IRON-BASED NANOMATERIALS FOR PHARMACEUTICAL
PONTIFICIA DEGRADATION IN WATER
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INTRODUCTION

The increase in human activity has had a significant impact on the environment. Among the most commonly found contaminants of  Various studies have utilized ferrites, iron-based nanomaterials, as catalysts for the degradation of different contaminants.22 In this
emerging concern (CECs) in surface and groundwater are pharmaceutical compounds.* Conventional water treatment methods are not  work, the synthesis of three ferrites is proposed: CoFe,O,, MnFe,O,, and CuFe,O,, for their use as photocatalysts in the
effective in removing these contaminants, highlighting the need to develop new technologies for their remediation.? degradation of pharmaceutical contaminants through the Heterogeneous Photo-Fenton process.*
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_ _ _ Figure 2. Proposal: Degradation of Pharmaceutical Contaminants via the Heterogeneous Photo-

VIETHOROLOGY
The synthesis of ferrites was carried out based on a modification of the method proposed by Cruz and collaborators, using metal The principal advantage is that, due to the magnetic character of ferrites, they
chlorides as inorganic precursors and water with natural organic matter (NOM).> Additionally, other synthesis tests were performed with can be easily removed from water after the degradation of contaminants, thus
different reducing agents to compare the obtained nanomaterials. The other reagents used were oleic acid, citric acid, sodium preventing the remediation method itself from becoming a new source of S
borohydride, and a plant extract (moringa oleifera) as a green methodology. contamination. They can also be reused in several degradation cycles. . = =
Additionally, ferrites contain metals with two valence states, +2 and +3, allowing .: |
for the interconversion of M2* and M3* within the same structure. Reuse
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The pharmaceutical degradation experiments were carried out using the Heterogeneous Photo-Fenton process. The experimental oo e et 0 S
setup is shown in Figure 4. The quantification of the pharmaceuticals was performed using HPLC-DAD at their maximum wavelength. g h os
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Figura 6. SEM micrographs, HRTEM micrographs, particle size distribution, and band gap determined using the
Tauc graphical method for cobalt ferrite (a-d), manganese ferrite (e-h), and copper ferrite (i-), respectively.
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An analytical method has been
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separatlon and quantlflcatlon of 0 _ l .L . using the Tauc plot method, and these values fall within the ! 3

: ; 7 i5 expected range for these photocatalysts.®
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Figure 4. Experimental setup scheme. The Figure 7 presents the degradation of a contaminant,
sulfamethoxazole (SMX), in the presence of each ferrite. The

best degradation percentage was achieved with copper ferrite, : ' \I :
RELATION TO GREEN CHEMISTRY reaching 80% degradation within one hour of treatment. \*\1 ]
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‘This _thesis align_s with several princ_ipl_es of green .chemistry by foc_:using on the development of environmentally f_riendly and The system successfully achieves the 0 10 20 30 40 50 60
sustainable solutions for water remediation. Nanoparticles are synthesized using water as a solvent and natural, non-toxic reactants : Tiempo (min)

such as river water or plant extracts, minimizing the use of hazardous chemicals. The materials are magnetic, enabling easy degradation of sulfamethoxazole, Figure 7. Degradation curves of 30 mg L™t SMX over 60
removal from water post-treatment to prevent secondary contamination. Efforts to optimize the synthesis processes and improve demonstrating ItS suitability for removing minutes using cobalt (m), copper (o), and manganese
material properties include supporting the nanoparticles on graphene oxide, a breakthrough achieved during a research internship in : : (A) ferrites. Experimental conditions: [H,O,] = 15 mM,
Mexico. These materials are applied to degrade pharmaceutical pollutants in water, addressing the toxic impact of these pharmaCeUtha| contaminants from water 10 mg of catalyst, 365 nm ultraviolet light.

contaminants on living organisms. By employing sustainable synthesis methods, reusability, and targeting environmental pollutants,
this research embodies the core objectives of green chemistry: reducing waste, minimizing toxicity, and promoting the design of

safer materials and processes FUTURE DIRECTIONS

To further enhance the properties of the synthesized ferrites, future
REFERENCES | - o . .
work will focus on supporting them on graphene oxide (GO). This
Geetha, R.; Namasivayam, S. K. R.; Sillanpaa, M. Persistent Organic Pollutants of a Magnetic Hybrid Adsorbent (CoFe204/NOM): Removal of Chromium from thei : o T el , p o
in Water Resources: Fate, Occurrence, Characterization and Risk Analysis. Sci. Industrial Effluent and Evaluation of the Catalytic Potential of Recovered =l Sl_Jr =l grea, O_p_ 'm'z'”g =l Elet O R e
Total Environ. 2022, 831, 1-14 Chromium lons. J Hazard Mater 2017, 334, 76-85. enhancing their stability during degradation processes. The
2. Dippong, T.; Levei, E. A.; Cadar, O. Recent Advances in Synthesis and 6. JCPDS Card (#22-1086). incorporation of graphene oxide Iis expected to provide a -
Applications of MFe204 (M = Co, Cu, Mn, Ni, Zn) Nanoparticles. Nanomaterials 7. JCPDS Card (#74-2403) synergistic effect making the ferrite-based materials more efficient '_F t FerrlteS
2021, 11 (6). 8. JCPDS Card (#34-0425) : : N : : . errites
3. Gerbaldo, M. V.; Marchetti, S. G.; Elias, V. R.; Mendieta, S. N.; Crivello, M. E. 9. Spectrometric Analysis.N° A428.Shimadzu. and verlsoatlle for appllcatlons Inenvironmental remediation and SUppO rted on GO
Degradation of Anti-Inflammatory Drug Diclofenac Using Cobalt Ferrite as  10. Wei, Z.; Huang, S.; Zhang, X.; Lu, C.; He, Y. Hydrothermal Synthesis and Photo- beyond.
Photocatalyst. Chemical Engineering Research and Design 2021, 166, 237-247 Fenton Degradation of Magnetic MnFe204/RGO Nanocomposites. Journal of
4. Pignatello, J. J.; Oliveros, E.; MacKay, A. Advanced Oxidation Processes for Materials Science: Materials in Electronics 2020, 31 (7), 5176-5186.
Organic Contaminant Destruction Based on the Fenton Reaction and Related
Chemistry. Crit. Rev. Environ. Sci. Technol. January 2006, pp 1-84. ACKNOWL EDGMENTS
This work was financially supported by the FONDECYT Regular Project No. 1220077, the ANID National Doctoral Scholarship
. . (Folio 21211517), and the Millennium Nucleus Catalytic Processes Towards Sustainable Chemistry (CSC).
Barrlentos g rfrou p > Part of this work was also carried out at the Centro de Investigacion en Materiales Avanzados, Cimav, Subsede Monterrey, México

Cinial/

Nanomaterials lab




	Slide 1

