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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.
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Research objects

» Cationic surfactant gemini H.C
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Research objects

» Cationic surfactants CTAB
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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
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Determination of thermodynamic parameters
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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
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SANS principle

» Atypical SANS result is a graphic of the scattering intensity function of a wavevector Q

» Qs defined as
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where:

Q = wavevector
Theta = scattering angle
Lambda = Wavelength of incident beam

The scattering intensity is defined as:

1(Q) =#P(Q)S(Q)

where:

[(Q) = scattering intensity

Phi = density of particles in volume
P(Q) = form factor

S(Q) = structure factor

Inconherent scattering cross section
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where:

% - numer dencity of particles

Vp - particle volume

Ap? - contrast factor

P(Q) - single particle form factor
$;(Q) - inter-particle structure factor
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What we can extract from the SANS curve?
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SANS experiment results - gemini surfactant
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SANS curve for gemini surfactant
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SANS experiment results - CTAB surfactant
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SANS curves for CTAB surfactant




Conclusion

» Quite low value of a, of gemini surfactants indicates that molecules at the
interface are tightly packed.

» The graphs show that the micelles of CTAB surfactants are spherical, which is
consistent with the simple structure of surfactants.

» In the case of gemini surfactants micelles, the SANS curve shows that their
shape differs from spherical. This is the result of their construction, because
they consist of two structures connected by spacer.




