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Currently, the agricultural sector widely uses pesticides, especially methomyl,
a highly toxic carbamate. The continuous and large-scale use of this substance has
resulted in environmental contamination, especially in natural water sources, which
may affect the ecosystem and the health of living things. This is because methomyl
can cause acute neurotoxicity and is resistant to biodegradation. This research aims
to develop an aerogel from bagasse cellulose, an agricultural waste material, by
undergoing a chemical pretreatment process to reduce the amount of lignin and
hemicellulose before synthesizing it into an aerogel by ambient pressure drying.
Subsequently, the properties of the aerogel were enhanced by incorporating sulfide-
modified zero-valent zinc to improve its efficiency in methomyl removal from
aqueous solutions. The characteristics of the aerogels were analyzed using various
~ techniques SEM FTIR XRD BET and XTM. This study investigated factors influencing
the removal efficiency of methomyl in the presence of persulfate, including
persulfate concentration, contact time, stirring spéed, and solution pH. Three aerogel
types were studied comparatively: unmodified aerogel, sulfide-modified zero-valent
zinc aerogel, and sulfide-modified aerogel. Among these, the sulfide-modified aerogel
used in conjunction with persulfate demonstrated the highest methomyl removal
efficiency. Under optimal conditions of 400 mg/L persulfate concentration, 360
minutes of contact time, a stirring speed of 200 rom, and pH 9 this system achieved a
methomyl removal efficiency of 53.3%. The kinetics of the methomyl removal
process were studied; which was consistent with the pseudo-first-order reaction
model, indicating the suitability of the developed material for the removal of
methomyl in water sources. Therefore, the findings of this study suggest that the
sulfide-modified aerogel synthesized from sugarcane bagasse cellulose possesses
strong potential for application as material for the removal of pollutants from

aqueous environments.

School of Environmental Engineering Student’s Signature ............ ‘EC‘”W ............ .
Academic Year 2024 Advisor’s Signature ........... O"z/% .....

Co-Advisor’s Signature..... YMAN





