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Abstract:

This study focused on the synthesis and characterization of highly porous biomaterials derived
from agricultural waste for environmental remediation applications. Peanut shells were chosen as
the primary raw material due to their abundance, low cost, and high cellulose content. The
biomass underwent alkaline treatment using sodium hydroxide to remove non-cellulosic
components, improve surface reactivity, and increase porosity. Subsequently, various hybrid
aerogels were prepared by reinforcing the peanut shells. The prepared materials were characterized
using Fourier transform infrared spectroscopy (FTIR), which confirmed significant structural and
chemical modifications following the alkali treatment and reinforcing. The results also showed
that the reinforcing agents contributed to stabilizing the porous structure and improving
intermolecular interactions within the aerogel network. The adsorption performance of the
prepared aerogels was evaluated by removing methylene blue dye from aqueous solutions. All
samples exhibited effective adsorption capabilities, with adsorption efficiency increasing
progressively with increasing contact time. The results demonstrated the successful conversion of
agricultural waste into highly porous, sustainable, and efficient biogels, showing promising
potential in wastewater treatment and environmental remediation applications. This work
highlights the importance of developing environmentally friendly materials from renewable
biomass resources as an alternative to traditional synthetic sorbents.

Keywords: Biogels, Peanuts, Infrared, Decolorization
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