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SHORT ABSTRACT 
Rapid industrialization and urbanization cause tremendous stress on the natural resources which leads to severe 

ecological impacts, amongst water is the foremost concern that can be easily polluted by contaminants of emerging 

concern (CECs). The persistence and/or pseudo-persistence nature of these pollutants could cause various 

environmental and health impacts on water ecosystems and living beings. Thereby, sequestration of these 

contaminants from the water systems is mandatory. So, adsorption is the prominent approach for the sequestration 

of these contaminants due to its efficiency at lower pollutant concentration, easy implementation, cost-effective, 

selectivity, and economic feasibility. The research focuses on the development and characterization of bio-based 

engineered adsorbents derived from bio-based precursors. These adsorbents are designed to possess high surface 

area and tailored surface chemistry to efficiently capture CECs from water sources. Furthermore, the thesis 

integrates mathematical modeling techniques to predict the adsorption behavior of CECs onto bio-based adsorbents 

under different scenarios. This modeling approach facilitates the optimization of adsorption processes and provides 

insights into the mechanisms governing pollutant removal. In addition to assessing the adsorption efficiency, the 

thesis evaluates the potential toxicological implications of using bio-based adsorbents for CEC removal. Toxicological 

evaluations encompass the analysis of adsorbent leachates and the assessment of any adverse effects on model 

organisms. Overall, this interdisciplinary study contributes to the advancement of sustainable water treatment 

technologies by offering insights into the efficacy, mechanisms, and environmental implications of using bio-based 

engineered adsorbents for the removal of CECs. The findings hold significant implications for water resource 

management and public health protection in the face of emerging contaminants. 
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