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Freshwater is a valuable resource for a comfortable life of humanity, and it is vital for survival. The industrial production causes the extensive use of resources, including water. As a result, large volumes of wastewater are formed. Hence, the issue of wastewater treatment is of particular concern for the modern science. Various mechanical, physicochemical and biological methods are used for the natural and wastewater purification (aeration, sedimentation, filtration, sorption with synthetic and natural materials, etc.). The main requirements for the wastewater treatment are as follows: high recovery rate, the absence of secondary pollution, cost-efficiency, and simple application technology. 
The adsorption process fulfills the abovementioned requirements. The adsorption process also supports sustainable development: there are many safe and efficient adsorbents, which can be regenerated or re–utilized. Clay-based materials are promising adsorbents for removal of various pollutants from wastewater. 
In present investigation we made an effort to change the structure and adsorption capacity of natural bentonite by microwave irradiation and then use it for lead removal from solution. The microwave treated bentonite has been proved to have enhanced adsorption capacity for lead due to improved its pore structure, and also has some peculiarities related to adsorption mechanism. The structural investigations of the microwave-treated sample revealed partial destruction of silica skeleton and brand new surface nucleation centers formation. 
The natural and microwave-treated adsorbents were tested for lead adsorption in batch experiments, and the results were fitted to Langmuir, Freundlich, Toth, Redlich-Peterson, and Langmuir-Freundlich data. The microwave-treated sample revealed substantially high efficiency for lead removal. The adsorption on microwave-treated sample takes place not only in pores or in monomolecular layer on the bentonite surface, but the prevalent mechanism is surface-induced co-precipitation of lead as plumbophyllite microcrystals. This fact is confirmed by the increase of lead content on treated sample surface after sorption up to 16-18 %.
