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ABSTRACT

Discharge of dye pollutants from textile industries Jeopardizes ecosystem by leading to grave threats like
contamination of water resources and hazardous health effects. The current study points and focuses at
the synthesis, characterization, dye degradation and toxicity analysis of zinc oxide nanoparticles (ZnO
NPs) and silver nanoparticles (Ag NPs) derived from Strobilanthes barbatus and Strobilanthes
hamiltoniana leaf extracts. UV-visible spectrum analysis validated the biogenesis of ZnO and Ag NPs,
revealing unique peaks at 359 for ZnOSB NPs, 360 nm for ZnOSH NPs, 428 nm for AgSB NPs, and 432
nm for AgSH NPs. Fourier transform infrared spectroscopy (FTIR) investigation identified
phytochemicals involved in nanoparticle synthesis, manifesting the presence of flavonoids, saponins and
alkaloids. The X-ray diffraction (XRD) examination disclosed the crystalline structures of ZnOSB NPs,
ZnOSH NPs, AgSB NPs and AgSH NPs displayed an average crystalline size of 22.29 nm, 26.9 nm, 23.5
nm and 20.6 nm. Dynamic Light Scattering (DLS) study revealed information on the hydrodynamic
diameter and colloidal stability of the NPs, which showed average particle size for ZnOSB NPs, ZnOSH
NPs, AgSB NPs and AgSH NPs as 91.6 nm, 165.4 nm, 142.3 nm and 255.3 nm. Field Emission Scanning
Electron Microscopy (FESEM) and Energy-dispersive X-ray spectroscopy (EDS) were used to
investigate the morphology and elemental composition of ZnO NPs and Ag NPs, revealing particle shape
and size variations. The morphological shapes of ZnOSB NPs were spherically shaped NPs, ZnOSH NPs
showed rod-shaped NPs, AgSB NPs and AgSH NPs both showed spherical-shaped NPs. The High-

.reselution Transmission Electron Microscopy (HIRTEM) validated the nanoparticles' size and crystalline
characteristics, similar to FESEM.

The photocatalytic degradation of textile dyes using ZnO NPs and Ag NPs were researched, and the
results revealed that diverse dyes degraded efficiently under UV light exposure. The ZnO NPs and Ag
NPs showed excellent catalytic degradation at dye (Reactive Blue 220, Reactive Blue 222A, Reactive
Yellow 145, and Reactive Yellow 86) concentrations of 1 ppm, 5 ppm, and 10 ppm with NP
concentrations of 1 mg/ml. Chemical kinetics research unveiled that the degrading processes had pseudo-
first-order kinetics. Phytotoxicity tests conveyed that ZnO and Ag NPs were beneficial in lowering seed
germination inhibition and toxicity in Vigna radiata. The brine shrimp lethality experiment indicated that
the synthesized nanoparticles were not hazardous. This comprehensive work gives insight and sheds light
on the synthesis, characterization, and use of ZnO and Ag NPs utilizing plant extracts, highlighting their
promise for environmental remediation and sustainable nanoparticle synthesis.

Keywords.: green synthesis, photocatalytic degradation, Phytotoxicity, reactive dyes, UV radiation, silver
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