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Preparation of Nano—aluminum Aluminum Oxide via Green
Synthesis Using Aloe Vera Extract
and Its Applications in Uranium (VI)

Removal from Aqueous Solutions
Dr. Mohammad Nour Alkhoder*

Abstract

Radioactive contamination, particularly with uranium (V1) ions, poses a
significant environmental and health threat. In this context, a highly
efficient and sustainable nanomaterial was prepared via the green
synthesis of nanostructured aluminum oxide (Al,O; NPs) using Aloe

vera extract as a precipitating agent and bio—stabilizer.
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The resulting material was characterized using Fourier Transform
Infrared Spectroscopy (FT-IR) and X-ray Diffraction (XRD), with the
results confirming the formation of y-Al,0; Nano phase with an
average crystalline size of 19.42 nm. The performance of the material
in the adsorption of U(VI) from aqueous solutions was evaluated using
the Response Surface Methodology (RSM) with Central Composite
Design (CCD). The results showed that the removal efficiency was
significantly influenced by factors such as pH, adsorbent amount, initial
uranium concentration, and contact time, achieving the highest
efficiency (~70.5%) at pH =~ 5, adsorbent amount of 0.4 g, 40 ppm
uranium concentration, and a contact time of 60 minutes. These
findings confirm that the green—synthesized nanostructured aluminum
oxide is a promising candidate for applications in the removal of

radioactive contaminants from water.
Keywords: Aluminum oxide nanoparticles, green synthesis, Aloe
vera, Uranium (VI) adsorption, Response Surface Methodology

(RSM), Central Composite Design (CCD).
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Run A(gr) | B (ppm)| CpH | D (min)| R (%) | Predicted

1 0.3 60 4 50 66.3 || 66.5833

2 0.1 60 4 50 27.4 || 25.7417
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