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Reverse micellar systems formed by nonionic surfactants provide an effective model for stydying confined water and nanoscale
aggregation in nonpolar media. We investigated reverse micelles of Tween 20 in cyclohexane[1] and mixed Tween 80/Span 80
in decane[2] at selected water contents, focusing on their dielectric and aggregation behavior. The nonlinear dielectric effect
(NDE)[3], defined as the difference between permittivity measured under strong and weak electric fields, was used as a sensitive
probe of microstructural changes.

In contrast, the Tween 20 
system exhibited

predominantly negative
NDE, indicating

a decrease in permittivity
under strong fields, with 
positive NDE appearing

only in samples suspected
of luquid-crystalline

ordering.

The Tween 80/Span 80 system 
showed a positive and 

anomalous NDE at low water
contents (below 4 wt.%). This
unusal response disappeared

above a critical hydration level, 
coinciding with marked

changes in viscosity, suggesting
a structural transition within
the reverse micellar phase. 

The Tween 80/Span80 system forms reverse micelles
in decane and exhibits a positive, anomalous NDE at water
content below 4 wt.%. This response disappears above
a critical hydration level, where abrupt changes in viscosity
indicate a structural transition of the micellar phase.
In comparison, ionic reverse micelles exibit a much stronger
NDE due to charge transport.[4]

a)

b)

c)

a) Tween 20 (HLB = 16.7) 
b) Span 80 (HLB = 4.3)

c) Tween 80 (HLB = 15.0)

No electrode
polarization is observed
for Tween 80/Span 80 
+ decane, confirming

that its dielectric 
response arises from 

structured reverse
micelles and confined

water.

Tween 20 + cyclohexane + water
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