Bending Modulus of Microemulsions
Using Neutron Spin Echo Spectrometer
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- Colloidal systems

Cylmdrlcal Beli . Faninke Vesicles

Properties of the surfactant film: D,0

* Interfacial tension H,0 Sy o

if * Lateral elasticity

* Spontaneous curvature
* Bending elasticity

* Saddle splay elasticity f

CHyy AOT
(hydrogenated)
AOT/D,0/d-Hexane —5.1/2.5/92.4 v/v% ¢= 0.077=7.7%

Surfactant

Neutron Spm Echo

. 8E-10 5—10 2 meV (very small!! ‘) -- Fourier time of 10 ps to 100 ns
*Q=0.05-1.25 Al (Resolution : +/- 0.02 A™)
« Cold neutrons: A=5—-12 A, E=0.5-33 meV
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NSE-Data Reduction and Analysis

% Carbopack—Fully Elastic scattering (For

Resolution Measurement)
= Background—Solvent
# Sample— Quasi-elastic Scattering

% Micro emulsion information— Average size
and polydispersity from SANS

#NSE Data Reduction  m3755.echo: "Carbopack 1mm QOpO6S 35" = =10l
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Intermediate Scattering function

(Isample_Ibackground) /IResolution
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Diffusion Coeff. of Droplet Deformation
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Bendlng Modulus of Elastlclty

kgT 23n'+32
k=—| £+ 1,7R; Uit 2Ll
48 7zp 3n
Our Result: k /kgT =0.24 @ 298K
TABLE I. Sample composition and summary of the fitted (R, K. K/K) and calculated {2,
¥ (Jwxl)) parameters as explained in the text. The total volume fraction of AQT

+ D0 +butanol in the deuterated-de vent was constant { == 6%)

D.0/A0T Butanol/AOT Ry K b
(molar ratio) {molar ratio) (A) T K/K ( 1\ nfem) sl Z

A 24.4 0 391 38 189 0.07 0011 197
Farago et al. (1990)

A, —frequency of deformation
<lal*> —amplitude of deformation
| p? - size polydispersity, measurable by SANS or DLS
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1 cm apertures before solmain1 and after solmain2
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