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2. Model Development

Surface Displacement Partition Function:

2. Model Development (Continued) 3. Examples (electrolytes)

Derivative of G/KT with respect to A gives Surface Tension:

Ammonium Nitrate and Potassium Nitrate
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Assumes that the surface is fluid
Assumes that solute A pushes r, waters off the surface
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Surface-Bulk Interactions Partition Function:
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Assumes all multilayer solute has same energy 3 ExampIeS (OrganiC) Nitric Acid and Sodium Hydroxide

Energy of Surface Water, Adsorbed Solute and Bulk Solute: Methanol in Water / Water in methanol
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£, = energy of A in multilayer P
£, = energy of water at the surface
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4. Key Results

- New equation for surface tension vs. concentration

Minimize Gibbs energy to get surface/bulk partitioning of A

~
N B
>

- Works equally well for electrolytes and organics

dG/kT _ 1 JE dlnQ _
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- Only 1-3 fit parameters per solute

- Accurate over the full concentration range

Derivative of G/KT with respect to N, gives solute activity:

Solution Surface Tension (mN/m)
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- Same formalism as GAB; incorporates solute and solvent size

Kia, =1— Ny /Ny - Pure electrolyte surface tension predictions agrees with prior
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