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Aim of the research 

 Measurement of surface tension of surfactant solution by the 

tensiometric method. 

 Determination of thermodynamic parameters of surfactant 

solutions. 

 

 Analysis of SANS curves for surfactant solutions  

 Determination the shape of aggregates 



Surfactants 

 

Surfactants are suface active agents with hydrophilic and 

hydrophobic groups. 

 

 

Division of surfactants: 

- Anionic surfactants 

- Nonionic surfactants 

- Cationic surfactants 

 

 

 



Application of 
surfactants 

Cosmetics 

Cleaning 
agents 

Greases 

Medicine 



Research objects  

 Cationic surfactant gemini  

 

 

Scheme of the general structure 

of surfactant gemini 
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hexylene-1,6-bis (dimethyloctylammonium) bromide 



Research objects  

 Cationic surfactants CTAB 

 

 

Scheme of the general structure  

of surfactant CTAB 

Cetyltrimethylammonium bromide 

 



The process of micelles creating 



Experiment of surface tension measurment 



Experiment results 
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Surface tension as a function of surfactant concentration  



Experiment results 

Surface tension as a function of logarithm surfactant concentration  



Determination of thermodynamic parameters 

Thermodynamic 

parameter 
ΠCMC [mN/m] Γmax [mol/m] ax [nm2] 

32,0  1,12 * 10-6 1,47  

Effectiveness of the surface tension reduction 

 

 

Maximum surface excess concentration 

 

 

 

The cross-section surface area per molecule of 

surfactant at the air/solution interface adsorbed 

 

 

 



SANS method 

 SANS – Small-Angle Neutron Scattering is a technique for the characterization 

of structures in the nanoscale size range  

 SANS can measure density fluctuations and composition (or concentration) 

fluctuations  

 

 



SANS principle 

 A typical SANS result is a graphic of the scattering intensity function of a wavevector Q 

 Q is defined as 
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 where:  

Q = wavevector 

Theta = scattering angle 

Lambda = Wavelength of incident beam 

 

The scattering intensity is defined as: 
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where: 

I(Q) = scattering intensity 

Phi = density of particles in volume 

P(Q) = form factor 

S(Q) = structure factor 

Inconherent scattering cross section  



What we can extract from the SANS curve? 



SANS experiment results – gemini surfactant 

SANS curve for gemini surfactant 

Figure from TEM 



SANS experiment results – CTAB surfactant 
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SANS curves for CTAB surfactant  



Conclusion 




