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Abstract 

The large environmental challenge that the world faces 

today is the scarcity of water. Definitely, water is the 

significant feature in the population/resources equation 

where water resources in the world are limited and the 

world's population has continued to rise. The increasing 

interest in suitable wastewater treatment technologies has 

generated the urgent need for alternative non-organic 

adsorbents due to their innate merits in terms of raw 

abundance, removal efficiency, and operational safety. 

Organic materials, one of the most important adsorbent 

systems, have been widely used for removal of toxic 

substances. However, the large-scale application of organic 

adsorbents is hampered by the concerns of limited removal 

efficiency, high production cost, and safety issues. In this 

regard, the development of new materials is urgently needed 

for the next generation adsorbent technologies. 

Non-organic (TiO2, CuO, etc.) nano-adsorbents for the 

removal of heavy metals and organic pollutants have 

attracted great attention as emerging low-cost and high 

removal efficiency technologies for large-scale 

applications. However, the development of these 

approaches is hindered by the limited choice of high-

performance adsorbent materials. 
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