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Abstract:

This study focuses on the removal of Methylene Blue (MB) dye from aqueous solutions using
Analcime clay activated with sodium hydroxide (NaOH). The samples were characterized using
XRD, FTIR, and SEM-EDX techniques, which revealed a structural shift towards an
amorphous phase, an increase in surface porosity, and the successful anchoring of sodium ions.
Adsorption conditions were optimized using Response Surface Methodology (RSM) based on
a Box-Behnken design involving five experimental variables.
The results indicated that the optimal removal conditions were achieved at: clay mass: g,
NaOH activation concentration: M, temperature: °C, pH: and contact time:
min, where the removal efficiency reached %. The kinetic study showed excellent
agreement with the pseudo-second-order model, while the adsorption process followed the
Langmuir isotherm with a maximum adsorption capacity of mg/g and a correlation
coefficient R?=
Thermodynamic parameters indicated that the process is spontaneous and physical in nature.
These findings confirm the high effectiveness of activated Analcime clay as an economical and
efficient alternative for treating wastewater contaminated with cationic dyes.
Keywords: Analcime, NaOH activation, Methylene Blue, Adsorption, Box-Behnken design.




