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thin liquid soap films:
reflections, refractions, colors of light
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minimal surfaces and their forms
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des liquides soumis aux seules forces moleculaires. (Gauthiers-Villars, Paris, 1873)
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froth flotation

selective ore mining
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pressure in gas phase > pressure in liquid phase
difference is called disjoining pressure I1
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Vance Bergeron,

porous frit J.Phys.:Condens. Matter 11, 1999, R215-R238
holder

FIG. 4. A schematic diagram
showing the principal elements of
a typical thin-film balance used to
measure disjoining pressure
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C.Ridings and G. Andersson,
Rev.Sci. Instr. 81, 2010, 113907

FIG. 2. A) shows the schematic of the film holder
viewed from top with the glass capillary fused to
the back of the porous disk.

B) is a front view and details the schematic for
applying a pressure difference over the film. The
filled capillary is connected to a beaker. Both
parts of the glass tube are connected via the 90°
bend. The difference between the level of
solution in the beaker and the height of the film is
proportional to the pressure applied.

disjoining pressure
IT=hpg
positive
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EOS schematic
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mechanical concept (e.g. Bergeron J.Phys.Condens.Matter 11, 1999,R215):
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difference in pressure means non-equilibrium of forces (per unit area)

explanation: the
missing force results from the interaction between both interfaces

= disjoining pressure must depend on film thickness h, i.e. II=II(h)
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experimental observation:

disjoining pressure varies with
film thickness h, .e.
IT=II(h)
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film thickness varied by
varying the thickness of
solid frame, all other

parameters left constant

=

[1(h)=P -P,, constant

lig

curvature of interface
constant

=

disjoining pressure does
not depend directly on

film thickness h
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varying diameter of solid
frame, all other parameters
left constant

=

[1(h)=P,,-P,, constant

lig

curvature of interface
constant
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which key quantity
controls the disjoining
pressure?

answer.

IT depends on chemical
potential 17



pressure

3000 +

2000 -

1000 -

EOS schematic

diS(j)O ning pressure {

-1000 - N
-2000 - the pressure difference
depends exclusively on
-3000 ‘ ‘ the chemical potential
-40000 -35000 -30000
chem. pot. film thickness has no

Influence

18



water under N2 pressure

e in fact, experiments
full symbol: P_vapor_ref- P_liquid ref
demonstrate dependence of
chem. pot. H,0 [Jimol] lamella thickness on chemical
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disjoining pressure does not
correspond to force between
interfaces

ressure [bar]
ul
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pressure difference AP=P  -P
IS counteracted by surface

I —————— =" 0" ©f curved interface.

liq

Quantitative agreement with
Young-Laplace equation
AP=2 o/R

the mechanical interpretation of
AP=P . -P,, as ,disjoining
Thank you. Critical remarks welcome ~ Pressureggicks justification
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