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Abstract

This study explores how chromium interacts with a natural adsorbent made from Syzygium cumini leaf powder. Experiments were
conducted to evaluate the material's effectiveness removes chromium from water. Using statistical methods, Response Surface
Methodology (RSM) and Central Composite Design (CCD), the adsorption process was optimized, achieving a maximum
removal efficiency of 98% when the initial chromium concentration was 90 mg/L. As the concentration increased, the removal
efficiency declined, reaching its lowest at 200 mg/L. The data best fit the Langmuir adsorption model, and the adsorption process
followed a pseudo-second-order kinetic model. A Pareto analysis showed that the amount of Syzygium cumini powder had the
greatest effect on chromium removal, contributing 21.67%. By optimizing conditions such as dosage of Syzygium Cumini (29.79
g/L), contact time (118.97 min), chromium concentration (27.74 mg/L), and pH (2.71), we achieved a removal rate of 97.77%,
with a 100% probability. These results suggest that Syzygium cumini leaf powder is a cost-effective and eco-friendly material for
removing chromium from contaminated water, with the potential for reuse in practical applications.
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