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Surfactants and micelle

• Surfactants (tensides) are organic substances, which signifícantly decrease the surface tension of water at relatively 
low concentrations and are, at least partially, water soluble. Because surfactants are adsorbed mainly on the 
surface of the solution, creating a thin monolayer, they are called surface active substances. 

• When dissolving them, after they reach a certain value of concentration, molecules or ions of surfactants begin to 
associate and to organize themselves into more complex units, called micelles. 

The characteristic concentration value, where the association process begins, is called the critical micelle concentration and it is 
labeled with symbol c or abbreviation CMC.





The CMC is one of the most useful physicochemical characteristics of many biologically active substances and drugs. 
From the chemical point of view, surfactants are mostly low-molecular compounds, so when dissolved, they form a 
true solutions in concentration ranges below the CMC. 

Micelles are aggregates of a larger number of simple molecules or ions of surfactants (e.g. several dozens), so the 
resulting size of such structures is in the colloidal range. For this reason the micelle solutions of surfactants are 
regarded as association colloids. The molecular structure of surfactants is amphiphilic (biphilic), it consists of both non 
polar (hydrophobic, lipophilic) and polar (hydrophilic) parts -



The preferred structure of lipids in aqueous solutions are usually a bilayer sheet of lipids rather than spherical micelles. 
This is because the two fatty acid chains are too big and bulky to fit into the interior of a micelle. Therefore, micelles 
usually have one hydrocarbon chain instead of two. Lipid bilayers" form rapidly and spontaneously in an aqueous media 
and are stabilized by hydrophobic interactions, Van der Waals attractive forces, and electrostatic interactions. 

The function of the lipid bilayer is to form a barrier between the two sides of the membrane. Due to the fact that the 
lipid bilayer consists of hydrophobic fatty acid chains, ions and most polar molecules have trouble passing through the 
bilayer.

Micelle and bilayer



Bilayer and micelle



Micelle formation 

• The CMC is the concentration above surfactant when micelles will form spontaneously. The higher the 
concentration, the more micelles there are. Micelle formation also depend on the Krafft temperature. This 
temperature is when surfactants will form micelles. If the temperature is below the Krafft temperature, then 
there is no spontaneous formation of micelles. As the temperature increases, the surfactant will turn into a 
soluble form and be able to form micelles from a crystalline state.





Critical packing parameter












