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Film-like chitin/polyethylenimine biosorbent for highly efficient removal of uranyl-carbonate
compounds from water
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Turning waste into adsorbent: Modification of discarded orange peel for highly efficient
removal of Cd (Il) from aqueous solution
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Local fruit peel biosorbents for lead (I1) and cadmium (II) ion removal from waste aqueous
solution: A kinetic and equilibrium study.
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Adsorption of cobalt (I1) ions from aqueous solution using orange peel waste: equilibrium,
kinetic and thermodynamic studies.
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Preparation and testing of low-cost bioadsorbents for improving the anaerobic digestion of
post-hydrothermal liquefaction wastewater (PHWW)
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Removal of hazardous dyes and waterborne pathogens using a nanoengineered bioadsorbent
from hemp — Fabrication, characterization and performance investigation
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Raw Eggshell as an Adsorbent for Copper lons Biosorption—Equilibrium, Kinetic,
Thermodynamic and Process Optimization Studies
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Cellulose-supported bioadsorbent from natural hemp fiber for removal of anionic dyes from
aqueous solution
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Development and Characterization of Biosorbent Film from Eggshell/Orange Waste Enriched
with Banana Starch
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Hungarian and Indonesian rice husk as bioadsorbents for binary biosorption of cationic dyes
from aqueous solutions: A factorial design analysis
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Sustainable Adsorbent Material Prepared by Soft Alkaline Activation of Spent Coffee Grounds:
Characterisation and Adsorption Mechanism of Methylene Blue from Aqueous Solutions
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Bioremoval of rhodamine B dye from aqueous solution by using agricultural solid waste
(almond shell): experimental and DFT modeling studies
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Abstract:

Converting waste into valuable products is considered a promising alternative to mitigate
the problem of solid waste management and can be beneficial for both the environment and
humans. This study focuses on utilizing eggshell and peels of orange, banana, pomegranate, and
lemon blended with starch to manufacture different biofilms using the casting technique. The
developed films are then characterized using Fourier-transform infrared spectroscopy (FTIR).
The physical properties of the films, including density, porosity, moisture content, water
solubility, and water absorption, were determined. The efficiency of removing methylene blue
and rose bengal dyes was analyzed. The FTIR analysis results indicated that the films contain
various functional groups, such as alkane (C—H), hydroxyl (—OH), carbonyl (C = 0),
carbonate (CO3?2), and carboxyl (—COOH), which can act as bioabsorbent materials. According
to the results, the developed films showed a significant improvement in water barrier properties,
leading to enhanced absorption capacity. The experiments showed that the prepared films could
remove the dye within 120 minutes for rose bengal with a removal percentage exceeding 95%,
while for methylene blue, the removal percentage ranged (80- 90%) in aqueous solutions. These
results provide potential opportunities for applying these films in the food industry as both
absorbent materials and packaging materials. This usage could significantly enhance the overall

quality of food products.

Keywords: organic waste, biofilms, biosorbents.



