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Abstract – This review highlights the importance of understanding the adsorption mechanism and 

adsorption capacity of adsorbents for surfactants in order to develop effective methods for removing 

surfactants from wastewater. 
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Introduction 

Surfactants are widely used in a variety of industries, including detergents, personal care 

products, and food processing. However, the discharge of wastewater containing surfactants can 

have adverse effects on the environment and human health. Adsorption is an effective method for 

removing surfactants from wastewater, and this review provides an overview of the adsorbents 

and mechanisms involved in the adsorption process. Activated carbon, silica gel, and zeolites are 

commonly used adsorbents for removing surfactants from wastewater. The adsorption mechanism 

for surfactants involves the attraction of the hydrophobic tails of the surfactant molecules to the 

surface of the adsorbent, driven by Van der Waals forces, electrostatic forces, and hydrogen 

bonding. The adsorption capacity of the adsorbents for surfactants is influenced by several factors, 

including the nature of the adsorbent surface, the concentration of surfactants in the wastewater, 

the temperature, and the pH [1]. 

Results and discussion 

Adsorption is the process by which a substance, in this case, surfactants, is removed from a 

liquid or gas by adhering to a solid surface [2]. When an adsorbent material is added to water-

containing surfactants, the hydrophobic tails of the surfactant molecules are attracted to the surface 

of the adsorbent. This attraction is due to the hydrophobic nature of the adsorbent surface. The 

surfactant molecules adsorb onto the adsorbent surface, forming a monolayer. As more surfactant 

molecules are added to the water, they are adsorbed onto the surface of the adsorbent, forming a 

thicker layer. The thickness of the adsorbed layer depends on factors such as the concentration of 

surfactants in the water, the nature of the adsorbent surface, and the temperature. The adsorption 

capacity of an adsorbent for surfactants depends on several factors, including the nature of the 

adsorbent surface, the concentration of surfactants in the wastewater, the temperature, and the pH. 

The solid surface used in the adsorption process is typically a material with a large surface area, 

such as activated carbon, silica gel, or zeolites. The surfactants in the wastewater are attracted to 

the solid surface and adhere to it, effectively removing them from the wastewater. Activated 

carbon is a commonly used adsorbent for removing surfactants from wastewater. Activated carbon 

has a large surface area, which makes it highly effective at adsorbing surfactants. The activated 

carbon is typically added to the wastewater in a filter bed, and the surfactants are removed as the 

wastewater passes through the bed. Once the activated carbon is saturated with surfactants, it can 

be removed from the filter bed and either regenerated or disposed of. The adsorption capacity of 

activated carbon for surfactants can vary depending on the type of activated carbon used and the 

conditions of the adsorption process. In general, activated carbon can have a high adsorption 

capacity for surfactants, ranging from a few milligrams per gram of activated carbon to several 

hundred milligrams per gram of activated carbon. Silica gel is another adsorbent that is commonly 



 

used for removing surfactants from wastewater. Silica gel is a highly porous material that has a 

large surface area, which makes it highly effective at adsorbing surfactants. Silica gel is typically 

added to the wastewater in a filter bed, and the surfactants are removed as the wastewater passes 

through the bed. Once the silica gel is saturated with surfactants, it can be removed from the filter 

bed and either regenerated or disposed of. The adsorption capacity of silica gel for surfactants can 

also vary depending on the type of silica gel used and the conditions of the adsorption process. In 

general, silica gel can have a high adsorption capacity for surfactants, ranging from a few 

milligrams per gram of silica gel to several hundred milligrams per gram of silica gel. Zeolites are 

a class of minerals that are highly effective at adsorbing surfactants from wastewater. Zeolites 

have a highly porous structure, which makes them ideal for adsorption. Zeolites are typically added 

to the wastewater in a filter bed, and the surfactants are removed as the wastewater passes through 

the bed. Once the zeolites are saturated with surfactants, they can be removed from the filter bed 

and either regenerated or disposed of. The adsorption capacity of zeolites for surfactants can also 

vary depending on the type of zeolite used and the conditions of the adsorption process. In general, 

zeolites can have a high adsorption capacity for surfactants, ranging from a few milligrams per 

gram of zeolite to several hundred milligrams per gram of zeolite.  

It is important to note that the adsorption capacity of an adsorbent for surfactants is not 

constant and can be affected by several factors, including the concentration of surfactants in the 

wastewater, the temperature, and the pH [3]. As the concentration of surfactants in the wastewater 

increases, the adsorption capacity of the adsorbent may decrease due to saturation of the adsorbent 

surface. Similarly, changes in temperature and pH can also affect the adsorption capacity of the 

adsorbent for surfactants. 

Conclusions 

The adsorption removal of surfactants from wastewater is an effective method for treating 

wastewater before it is discharged into the environment. Activated carbon, silica gel, and zeolites 

are all effective adsorbents for removing surfactants from wastewater. By using adsorption, we 

can help protect the environment and ensure that our wastewater is properly treated before being 

discharged. Тhe adsorption capacity of adsorbents for surfactants depends on several factors, 

including the nature of the adsorbent surface, the concentration of surfactants in the wastewater, 

the temperature, and the pH. Activated carbon, silica gel, and zeolites are all effective adsorbents 

for removing surfactants from wastewater, and their adsorption capacities can vary depending on 

the conditions of the adsorption process. 
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