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Abstract

Lecithin is one type of surfactant with amphiphilic properties, which forms spherical reverse micelles in various organic
solvents. Salts with markedly low solubility in organic solvents can significantly increase their solubility through ionic inter-
actions through the hydrophilic head of lecithin, leading to changes in the molecular morphology of lecithin. As a result,
spherical reverse micelles can transform into cylindrical reverse micelles, which can cause abrupt rheological changes when
these cylindrical reverse micelles form a transient network. This study precisely analyzes the formation of self-assembled
structures and rheological changes by simultaneously adding two types of salts to a lecithin solution, using small-angle X-ray
scattering analysis and rheometry.
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Figure 1. Images of each sample in the form of a gel using (a) NaBr 110 mM, (b) NaBr 120 mM, (c) NaBr 130 mM, (d) NaCl 30 mM + NaBr
80 mM, (e¢) NaCl 30 mM + NaBr 90 mM, (f) NaCl 30 mM + NaBr 100 mM.
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Figure 2. Data on the Zero-shear viscosity (n,) of mixtures of lecithin and salts. In the dodecane phase, the lecithin concentration is fixed at
100 mM, about only NaBr (a) and about a mixture of NaCl and NaBr (b).

Table 1. Fitting Parameters Obtained from SAXS Modeling in Figure 3

Lecithin/NaBr/NaCl (mM) Fit type Radius (A) Length (A) Polydispersity of radius

100/100/0 Flexible cylinder 15.1 206 0.11
100/120/0 Flexible cylinder 15.1 195 0.1

100/125/0 Flexible cylinder 15.4 185 0.111
100/130/0 Flexible cylinder 15.4 185 0.101
100/80/30 Flexible cylinder 14.7 285 0.15
100/90/30 Flexible cylinder 16.0 420 0.12
100/100/30 Flexible cylinder 16.0 610 0.18
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Figure 3. SAXS data for lecithin (100 mM) with varying
concentrations of NaCl and NaBr in dodecane. The model fits are
shown as solid lines through each data curve. (a) Data for NaBr added
at various concentrations. (b) Data for NaBr added at various
concentrations in the presence of NaCl 30 mM.
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Figure 4. Indirect Fourier transformation (IFT) analysis of SAXS data
for gels of lecithin (100 mM) and salts mixtures containing dodecane.
In the cylinder model, the inflection point indicates the cylinder
diameter. When the pair-distance distribution function (p(r)) approaches
zero, it indicates the cylinder length. (a) Data for NaBr at various
concentrations. (b) Data for NaBr at various concentrations in the
presence of 30 mM NaCl.
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