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Objectives

*Synthesize HEO via solid-
state method.
*Characterize materials
using FTIR, XRD & UV-Vis.
*Test photocatalytic
activity for MB
degradation.
*Suggest a low-cost, eco-
friendly wastewater
treatment method
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The high entropy oxide (HEQO) exhibits effective photocatalytic properties for dye
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removal, offering a sustainable and cost-effective solution for wastewater treatment.

02. METHODOLOGY
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Fig. 1 Solid state synthesis of HEO
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The overall reaction seems like happening as:
nLa,03; + MnO, — LaMnO,
nLa,03; + MnO,+ Gd(NO3)3.6H,0 + CaCO3
+ SrCOs3 — ( Lag.25 Gdg.25 Cag.25 Sro.25 )
MnO3
Where n is equation coefficient

Significance

e Oxygen vacancies enhance dye
adsorption.

 Narrow bandgap improves visible-light
absorption.

e Mn3*/Mn* redox network suppresses

electron-hole recombination.

Optimized band structure promotes

generation of reactive radicals (¢OH

and <0;").

» High-entropy stabilization ensures
excellent catalytic durability.

04. CHARACTERIZATION

XRD: Single-phase perovskite structure and lattice distortion analysis.
FTIR: Metal-oxygen (Mn—0O) bond stretching vibrations.
UV-Vis: Light absorption profile across the visible-light spectrum.
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Tauc Plot: Optical bandgap determination of the high-entropy matrix.
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Fig. 2 (a) XRD patterns, (b) FTIR spectra, (c) UV-vis spectra, and (d) Tauc plot analysis of

(La,.,sGd,.,sCa,.,Sr,.,-)MnQO, samples.

06. KINETIC MODELLING OF PHOTOCATALYTIC DEGRADATION
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To describe the kinetics of isothermal photocatalytic
degradation a generalized equation is given below:
x=1-[1/@1+k(n-1)t) ]V

The fractional order (n = 2.6) indicates diverse
active catalytic sites and a complex multi-step
degradation pathway, while the high rate
constant (k = 0.37 min™) reflects efficient
charge separation and rapid pollutant
degradation.
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Fig. 3 Photocatalytic degradation of Methylene Blue

(a) in the absence of a catalyst, (b) in the presence of

: the catalyst, and (c) scavenging experiments for
radical identification.
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07. CONCLUSION & HIGHLIGHS 08. REFERENCES

“HEO showed good structural integration and strong visible-light
photocatalytic activity, achieving 98.9% dye degradation within 125 min.”

Future Recommendations

Modify surfaces to enhance dye interaction and light absorption.
Study reusability over multiple treatment cycles.

Scale up for pilot-scale wastewater treatment systems.
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