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Single sided wall confinement
of microemulsions
with and without additive

15. Apr 2015 Henrich Frielinghaus,
M. Kerscher, F. Lipfert,

O.Holderer, P. Busch, S. Mattauch, D. Richter,
M. Belushkin, G. Gompper
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Hair care

) Personal care

&

Cosmetics

Enhanced oil recovery
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Oil Production Pressure

Aqueous Surfactant Systems are used for:

* Drilling Fluid
» Secondary/Tertiary Qil Production
* Fracturing Fluid
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Jilkeh Centre for Neutron Scence FORSCHUNGSZENTRUM

Simulations (M. Belushkin)

Single order parameter:

+1: OiIl
-1: Water
0: Surfactant
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Lamellar order decays !!!
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Simulations (M. Belushkin)

12. Nov 2014

JCNS
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Single order parameter:

+1: OiIl
-1: Water
0: Surfactant

3 structures !!!

How to access
experimentally ?7??
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The System
Water: D,O, H,O (41.5%vol)
QOil: Decane (41.5%vol)
Surfactant: C,,E, (17.0%vol)

Temperature ca. 25°C

The Cell

< 15 cm >

Silicon

Glass with Boron
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Reflectometry
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Grazing incidence: off- specular
Y1 diffraction line
\‘g
o
%&/
0
surface Eiffraction
line
2 2 2
(q. , (L(a] —a;)-10; \=>Reflect: 1 pm<g,<20 um
JU
q, |=—" 6y GISANS: 2 nm <, <600 nm
q A o. +o (large 0, o critical angle)
\ z ) \ : / ) o might be large...
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Evanescent Wave: the depth information

< Fig.22. (a) X-ray reflectivity |Rif* and (b)

| lo} . pre= | wansmissivity [Ti[2 versus o for various 8/
L s
¢; [A] ,/' /./.':.'.::—::::
1 e
10 L
- BI6=
e O
——— 0.05
R = 0.050
10 —— 0075
....... 0.100
-9
wvonecent regime | shorsobsoroton
s | ——
”. L Bl Ll
0 05 10 15 20
ajfee
- - Fig. 2.3. Penetration depth £ of evanescent x-
o o w © 220 xiloe rays versus oy /o for various 8/§

L~ Aﬂ_%

12. Nov 2014 JCNS Slide 9/29




oy _ _ #) )ULICH
"""""""""""""""" Approximate Interpretation

Structure from Computer Simulations:

A=440A

-0,050 -0,025 0,000 0,025 0,050
-1 :
M. Belushkin
Q, [A7]
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Results from GISANS
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Grazing Incidence Neutron Spin Echo

12. Nov 2014 JCNS Slide 12/29



QZ;@;Q;;,;WW Neutron Spin Echo J JULICH

{UNGSZENTRUM

Detector
Velocity Selector (10-20%)

Analyzer

Polarizer
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S(Q,t) / S(Q,t=0)

GINSE Relaxation Spectra

A J0LICH
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e GINSE Relaxation Times
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Seifert Dispersion

lllllll L ] lllllll L} llllllll
lamellae near surface
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15 cm

Silicon

. ./ g ‘

Glass with Boron
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Comparison Oak Ridge — FRM-2
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Polymer Boosting Effect

Non-lonic Surfactant: CE,

NN

Polymer: Macro-Surfactant

da

' o Polymercontent (59
40 —mM———————— e —r——r—
: 2 :
35} +8=0.119 _*8=0050 0=0 ] SANS:
) * Polymer is anchored in
= the film

» Bending rigidity of the
membrane is increased
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Dynamics with Polymer
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Ratio (Polymer / Surfactant)
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Qo= Summary

No Polymer:
o At surface: Lubrication Effect

With Polymer:
» At surface: Amplification of viscosity increase

12. Nov 2014 JCNS Slide 21/29



&2 Improvements of resonaférL'c

* Hide resonator structure better below crit. angle
 (Go back to 2(?) double layers for lower bckgr.
* Increase planarity (now: 1A = 0.1A)

« We still hope for a gain of 30 !
* Prove gain factor experimentally !
Science case:

Tribology at surfaces. Single lipid bilayers.
Membrane proteins.
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