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* Characterize the adsorbent using FTIR and FESEM-EDS techniques
* Evaluate its performance under different conditions (pH, contact time and adsorbent doses)
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* Garlic paste (Allium sativum) selectively removes Hg#*" and Pb?* even with competing ions like Cu?* and Zn**

* Adsorption occurs mainly via thiol (-SH) groups, confirmed by FTIR and SEM-EDS analyses

* Langmuir model indicates monolayer chemisorption, with higher capacity for Hg** than Pb**

* Adsorption follows pseudo-second-order kinetics, is spontaneous (AG < 0), endothermic (AH > 0) and chemisorptioncontrolled (E_ = 55-59 kd/mol)

* Maximum removal efficiencies of ~98% for Hg*" (pH 8.5-9.0) and ~86% for Pb*" (pH ~7.0) were achieved, highlighting the material’s potential for wastewater treatment

* SEM shows a porous, heterogeneous structure (100—150 nm) enabling high surface area and size-selective
adsorption

* EDX confirms dominant Pb?*/Hg*" uptake with negligible Cu?*/Zn?

* Mapping shows Pb?**/Hg?" localized on sulfur sites, indicating thiol-driven binding consistent with the HSAB
principle
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