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Abstract:

Adsorption is an effective technique for treating water and air pollutants
using low-cost adsorbent materials such as agricultural and industrial waste.
These materials have high efficiency in removing pollutants like heavy metals
and organic compounds. In some cases, these materials are very effective in
removing contaminants, especially when treated chemically or physically. The
efficiency of the adsorption process depends on factors such as the type of
adsorbent material, pollutant concentration, temperature, and the pH of the
medium. Various techniques are used to analyze adsorbents, such as surface area
measurement, XRD analysis, and pH, testing, which help improve the design
of adsorbent materials and increase their effectiveness. Fixed or dynamic
adsorption systems are used based on the type of pollutants. Adsorbent
regeneration enhances its efficiency and reduces costs, although challenges like
high costs and decreased efficiency with repeated use can arise. This technique
Is an environmentally and economically sustainable option.

Key word : Adsorption, adsorbent materials, adsorbent regeneration, adsorption
systems, environmental sustainability.
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