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Highlights
· Instantaneous biosynthesis of silver nanoparticles
· High photocatalytic activity for degradation of Malachite green
· Reaction kinetics follow a pseudo-first-order model
Resumo/Abstract
[bookmark: _GoBack]Metallic nanoparticles have attracted great interest due to their numerous applications in biology, biomedicine, and catalysis. Silver nanoparticles (AgNPs) have been studied for their great photocatalytic activity. However, conventional synthesis often uses toxic chemicals, posing environmental and biological risks. To address this, endemic medicinal plants have been used for nanoparticle synthesis because they contain antioxidants such as flavones, isoflavones, and phenolic compounds that reduce metal precursors. Our research focuses on a synthesis method for AgNPs using the endemic medicinal plant Carqueja (BaccharisTrimera) and evaluates their photocatalytic activity against  Malachite greendye (GT). The synthesis of nanoparticles used a plant extract prepared from 0.5 g of Carqueja leaves in 100 mL of distilled water, heated to 100 °C for 5 minutes. To 10 mL of the plant extract and 100 mL of the metallic precursor solution, silver nitrate (AgNO₃, 0.5 mmol/L), 1 mL of a reducing solution containing NaOH (3 mol/L) and dextrose (10% w/v) was added. The nanoparticles formed instantly and were analyzed by UV-Vis spectroscopy and DLS, showing an average diameter of 40 nm. The photocatalytic activity of AgNPswas evaluated by degrading GT at an initial concentration of 5.0 ppm, with AgNPs at 0.5 mM. The photodegradation process started with a 20-minute dark incubation, followed by exposure to UV light. The reaction was continuously monitored by UV–Vis spectroscopy until equilibrium was reached. The GT degradation was analyzed using three models: pseudo-first order (PFO), Elovich (EM), and intraparticle diffusion (IDM). The PFO model presented the best fit to the experimental data, yielding an apparent rate constant of 0.039 min-1 and a maximum GT degradation of 60%. [image: ]
Fig 1: (A) UV-Vis spectra as a function of time, (B) Linear Fit PFO model, (C) Linear Fit Elovich model, (D) Linear Fit Intraparticle Diffusion model
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