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To investigate the stability of O/W emulsionsTo investigate the stability of O/W emulsions
from graft copolymer based on from graft copolymer based on InulinInulin

in presence of electrolytein presence of electrolyte

To find the conditions for obtainingTo find the conditions for obtaining
stable O/W emulsion films from this surfactantstable O/W emulsion films from this surfactant
and to make correlation with the real emulsionsand to make correlation with the real emulsions

TTo study the interaction forces, which are o study the interaction forces, which are 
responsible for the stability of responsible for the stability of the the emulsionemulsion filmsfilms

TheThe MicrointerferometricMicrointerferometric MethodMethod
of of ScheludkoScheludko andand ExerowaExerowa

waswas used for the film thickness measurementsused for the film thickness measurements



INUTECINUTEC®® SP1,SP1,
nonnon--ionic ionic amphiphile amphiphile 

macromoleculemacromolecule
based on based on inulininulin

Graft CopolymersGraft Copolymers

grafted alkyl groupsgrafted alkyl groups
to a polymeric chainto a polymeric chain

n

Diblock copolymersDiblock copolymers

Triblock copolymersTriblock copolymers

Source:Source: Th. F. Th. F. TadrosTadros et al. ( 2004 )et al. ( 2004 )
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T = conT = consstt,,
ΠΠ = = PPcc = con= consstt

T = conT = consst,t,
Π = PPcc + + PPappliedapplied

TLFTLF--PBTPBT



Scheme of the setScheme of the set--upup
for equivalent film thickness measurementsfor equivalent film thickness measurements



bulk surfactant concentration Cs , mol dm-3
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Electrolyte Concentration Cel , mol dm-3 Na Cl
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-- measured measured byby

mmethodethod ofof dede NouyNouy

CMC = 5 x 10CMC = 5 x 10--55 mol dmmol dm--33

CCss = 2.10= 2.10--55 mol dmmol dm--33

No influenceNo influence
of the electrolyteof the electrolyte

on on σσ1,21,2 valuesvalues
at const Cat const Css < CMC< CMC



DLVODLVO--theory curvetheory curve
of of ΠΠ ( ( hhff ) isotherm) isotherm

( T = consst )
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ΠΠeel ~ e~ e--κκhh

CCelel ↑↑ ↔↔ ΠΠeel ↓↓

ΠVW VW
nK h= − / n = 3 or 4n = 3 or 4

Microscopic theoryMicroscopic theory

1/1/κκ
the thickness ofthe thickness of
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Electrolyte Concentration Cel (NaCl), mol dm-3
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capillary pressure Pcapillary pressure Pcc = 38 = 38 PaPa
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Three layerThree layer modelmodel

Common FilmsCommon Films
( CF )( CF )

15 15 –– 80 80 nmnm
electrostatic repulsion

Common Black FilmsCommon Black Films
( CBF ) ( CBF ) 

10 10 –– 11 11 nmnm
stericsteric repulsionelectrostatic repulsion repulsion



Equivalent Film Thickness hw , nm
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CCelel = 2.10= 2.10--44 mol dmmol dm--33



Equivalent Film Thickness hw, nm
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