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Prognostic research points at the necessity and relevance of revamping polluted environments. The toxic
effect of textile dyes released into waterbodies can be reduced by the degradation process and alternate

physical nanoparticle synthesis, plant extract-based nanoparticle synthesis is an environmentally friendly
alternative method. UV-visible spectrum analysis validated the production of nanoparticies (NPs), revealing
unique peaks at 430 nm for Quassia indica (QI)- mediated Silver nanoparticles (QI-Ag NPs), 368 nm for Ql-
mediated Cobalt oxide nanoparticles (QI-Co304 NPs), 348 nm for Ql-mediated Zinc oxide nanoparticles (QI-
Zn0O-NPs; 350 nm and-408-nm for QI-mediated Silver/Zinc -oxide- nanoparticles {QI-Ag/ZnO NPs), 415 nm
and 675 nm for Ql-mediated Cobalt oxide/Zinc oxide nanoparticles (QI-Co304/Zn0 NPs). Fourier Transform
Infrared Spectroscopy (F TIR) investigation identified phytochemicals involved in nanoparticle synthesis. The
X-Ray Diffraction (XRD) examination unveiled the crystalline structures of QI-mediated NPs, Dynamic Light
Scattering (DLS) study revealed information on the hydrodynamic diameter and colloidal stability of the NPs,
which showed average particle size. Field Emission Scanning Electron Microscopy (FE-SEM) and Energy-
Dispersive X-Ray Spectroscopy (EDX) were used to investigate the morphology and elemental composition

of NPs.

The morphological shapes of QI-Ag NPs were spherical, QI-ZnO NPs showed hexagonal, QI-Co:0O4 NPs
displayed octahedral, QI-Ag/ZpO NPs exhibited spherical structure, and QI-C0304/ZnO NPs unveiled a
mixture of octahedral and hexagonal shaped NPs. The High-resolution Transmission Electron Microscopy
(HR-TEM) validated the NPs size and Selected Area Electron Diffraction (SAED) confirmed the crystalline
characteristics. The NPs displayed excellent catalytic degradation at dye (Reactive Blue-220, Reactive Blue-
222, Reactive Red-120, Reactive Yellow-86, and Reactive Yellow-145) concentrations of 1 ppm, 5 ppm, and

processes had pseudo-first-order kinetics. Phytotoxicity tests conveyed that QI-NPs were beneficial in
lowering seed germination inhibition and toxicity in Vigna radiata. Artemia salina exposed to treated dye
solutions using NPs 'showed less toxicity when compared with untreated dye solutions. Limited studies in the
area of plant extratt-based nanoparticle synthesis marks the novelty of this attempt and this trailblazing and
pioneering approach using non-toxic QI-NPs synthesized through green synthesis is futuristic and sustainable
helping in effective wastewater treatment.
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