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INTRODUCTION

Water contamination by heavy metals, particularly copper, poses a significant
environmental challenge, affecting both natural ecosystems and human health. The
presence of these metals in water bodies can lead to severe ecological imbalances and
pose risks through the food chain. Sorption using zeolites is an effective and sustainable
method for heavy metal removal from wastewater. Among various zeolites, NaX (zeolite
13X) has shown high adsorption capacity due to its well-defined porous structure and
sorption properties, making it highly efficient in removing copper ions from
contaminated water.

EXPERIMENTAL

v' Determination of critical propeller ]
impeller speed for complete NaX
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Figure 2. Critical propeller impeller speed for
different NaX zeolite mass concentration
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Table 1. Kinetic parameters for different zeolite NaX mass concentration

Model

Blanchard

Weber-Morris

CONCLUSION

Increasing the initial mass concentration of NaX zeolite enhances the rate of copper sorption, as a

greater availability of active adsorption sites affects metal sorption.
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Figure 3. Sorption kinetics for different NaX
zeolite mass concentrations
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The sorption rate and the amount of copper cations sorbed strongly depend on the initial zeolite
mass concentration, influencing both the equilibrium capacity and the overall efficiency of the
removal process. Kinetic analysis suggests that the sorption mechanism follows a pseudo-second-
order model.
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