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Tanford [8] provided the following equations for the determination of the critical length (I¢) of an

extended saturated hydrocarbon chain with n carbon atoms:

le <= lmax = (0.154 + 0.1265 n) nm Eq. 22
where

n = number of carbon atoms

Imax = maximum length possible for an extended saturated hydrocarbon chain

nm = nanometers

and also provided the equation for the determination of the volume of a hydrocarbon chain (vy)
Vhe = (27.4 +26.9 n) x 10 nm® Eq.2.3

The effective headgroup area is determined by the interaction of two opposing forces: the
hydrophobic attractive interactions below the hydrocarbon-water interface (which induces the
molecules to associate) and repulsive contributions consisting of hydrophilic, ionic or steric
components (above the hydrocarbon-water interface). With these two opposing forces working in
on the formation of equilibrium structures, the system will reach a position of an optimal area per
headgroup when the total interaction energy per molecule in the aggregate is at a minimum. This
optimal area is strongly influenced by parameters such as counterion concentration and pH

(buffered solutions allow control).

The effective area per headgroup can be calculated by equation 2.4, once the mean aggregation
number (for that specific amphiphilic system) and the radius of the micellar aggregates (eg
spherical) are known. Aggregation numbers can be determined by any of the following techniques:
light scattering, diffusion studies, sedimentation by ultracentrifugation, X-ray and neutron scattering

and fluorescence probes.
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