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1.  Bulk properties of liquid; volume contraction (density increase) and
vapor pressure increase on pressure.

2. Lifetime of a gas molecule on its liquid surface at equilibrium.

3. Estimate of surface tension from the molar enthalpy of vaporization,
AH,,,.

4, Young-Laplace equation; equilibrium shape of liquid surface.

5. Kelvin equation; vapor pressure from curved liquid surface, capillary

condensation and capillary force.



1.  Bulk properties of liquid; volume contraction (density increase) and
vapor pressure increase on pressure.
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2.

Lifetime of a gas molecule on its liquid surface at equilibrium.
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3.

Estimate of surface tension from the molar enthalpy of vaporization,

AH,,.
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Example with cyclohexane
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Correlation of surface tension &
Enthalpy of vaporization per molar area

° Linear hydrocarbon

° Cyclic and aromatic hydrocarbon
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4. Young-Laplace equation and equilibrium shape of liquid surface.

* In equilibrium and neglecting gravity, the curvature of a liquid surface is
constant and given by the Young-Laplace equation.

* The radii of curvature, R; and R,, are prescribed by two orthogonally
intersecting planes.

* For a liquid surface with a finite curvature, there is a pressure difference
across the interface, and the pressure is higher on the concave side of the
interface.
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Fig. II-3. Condition for mechanical equilibrium for an arbitrarily curved surface.
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S.

Kelvin equation; vapor pressure from curved liquid surface, capillary
condensation and capillary force.

* Liquid vapor pressure from curved surface
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Concrete examples of vapor pressure increase and decrease with radius of droplet and
bubbles. In the case of a bubble, the vapor pressure of liquid within constitutes a small
portion of the total Laplace pressure.
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* Capillary condensation:
Kelvin’s recognition that polysaccharide surfaces retain moisture at relative
humidity well below saturation such as in vegetables, cotton clothes and oatmeal.
An illustration of conical surfaces with full wetting & partial wetting
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e Capillary force

Two spherical particles adhesion via liquid meniscus
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