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Context microscopic

(A — few nm)

mesoscopic
(few nm — um)

macroscopic
(cm)

v Improvement of the reprocessing of spent nuclear fuel
4 Liquid-liquid extraction equilibria

v’ Microemulsion model to describe the organic phase
v' Multi-scale approach

Description at the molecular level Liquid-liquid interface Experimental results

Solvent

Water Extractant

M et h o d (+ salts ...) (alias tensioactif, lipid, ...)

v’ The physics of a system composed of soft interfaces (low bending energy compared to the Rigidity controlled by v and x Curvatures:

therm.al one, ne.gligiple long-range electro.static and steric interactions) is dominated by the v" Two constants: v Spontaneous curvature H, imposed

Helfrich Hamiltonian of the surfactant interface (between oil and water) [1]. — the bendin.g elastic. constant /7 v’ Mean average curvature H
v In our model, the surfactant interface is described by appropriate two level-cuts of a — the Gaussian elastic constant H="%(c. +c)

Gaussian random field based on wavelets proposed by Arleth et al. [2]. v’ One unique constant: e
v The free energy density of the Gaussian random field with level-cuts can be approximated by: K =2k 4+ F v Gaussian curvature K
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Fig.: Ternary phase diagram calculated using our model for rigid Qil-rich volume fraction of the apolar phase for a volume fraction
microemulsion (K =2 kT and K = 0 kzT) and p, = 1 (H, = 0). frustrated of surfactant ®; = 0.75.

v Spinodal instablities calculations (case of rigid surfactant film) Frustration appears only in the case of rigid microemulsions
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