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Contrast Matching
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Smali-Angle Neultron Seaittering (SANS)
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of amphiphilic block copolymers on the stru

Endo, J. Allgaier, M. Monkenbusch,
Richter, G. Gompper

Z-Julich)

Jacobs, Th. Sottmann, R. Strey
Iversitat zu Kéln)

t. 56, 683 (2001)




Microemulsion

Mixtures of oil and water mediated by surfactants

-




48% Oil, 48% Water, 49 Surfactant

—

¢ = 0, 0.0006, 0.002, 0.0046
B. Jakobs et al., Langmuir 15, (1999) 6707

W -

Mw > 10 kg/mol Mw = 0.335 kg/mol
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uation of Partial Scattering Funct

1(0)=(p. - £.)"8..(Q)+ (0, - p.) $,(Q)+(p, - p.) S,(Q)
+2(p, -p,)(P - £.)5.,(Q) +2(p, - p.)(P, - .)S,(Q)
+2(p, - p,)(p. - P,)S,.(0)

A'p,> Ap,A'p, ApA'p, AlpAlp,)

A'p," ApAp, ApAp, ApAp,)

rasts must be known very precisely!




Ination of Scattering Length De

1. IVieasu re' ent of partial

density by precise densimeter

. surfactant in microemulsion/
Jure surfactant

T
? T=30.15 {*C}

Density of The Surfactant {Bufk State)
af T=115 6

e L

d = 89506 |g/em’]

Phase
1

] L i : i
0.16 0.8 020 022

é : The Volume Fraction of Sarfactant
in The Microemulsion

2. Determination of exact degree
of deuteration

PEO/PEP
d-decane : 98.87% (NMR)

d-water . 98.96%
contrast variation

d-surfactant : 99.23% (NMR)
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artial Scattering Functions :

Mushroom confor

Ap(Q) 'Af*(Q) ¢, (z) = —[aﬁ:
2)]-1/Q?

E. Eisenricgler ¢

or scattering an
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How does the polymer work?

> The polymers keeps mushroo
conformation

> Decoration of the film by the
polymers

Stiffening of membrane by entropic springs
nakes large scale structure stable and thereb
ances the emulsification power
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extensibility 50 x !! microscopic structure
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contrast \ariation - B>

,O Ratio and

— Water Nanocomposite Gel
o . -
— NIPA

® Experiments - ¢Clay =0.013

¢Polymer = 0.042

Synthesized by means of
polymerization in agua
containing dispersion @
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Singular Value Decomposition

is used to calculate Partial Scattering
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Scattering Function: S_

Sec (Q): N - S (Q) Pe (Q)

Form Factor

zl2

P.(Q)= | "*{A.(Q)} sineo
2J,(QR sind) sin(Qd, cos/2)

A (Q)=V :
(Q)=V. QRsind  Qd_ cosd/2
Structure Factor Parameters
2 Fixed
S (Q) i <Ac (Q)> S(Q) n. : Number Density of Clay
¥ P (Q) V. : Volume of a Clay Platelet
. R, : Radius of a Clay Platelet
where

(A @)=, A@psinato

S(Q): Percus-Yevic Equation

d. : Thickness of a Clay Platelet
Fitting
Rpy @ Excluded Radius of a Clay
Platelet determined by
Percus-Yevick Eq.
(Rpy = 117A was obtained.)
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Scattering Function: S

Sp(Q)=n. - [[A.(Q)- A,Q) A Q)(AQ)- {5(Q)-1}]

where

(A.Q):A, Q)= |, A.Q) A,QEinco
(AQ)= ], A, @pineute

Scattering Amplitude for Polymer Layer
Ap (Q) N (¢pl E ¢|oe>< )‘/p ' Ap// (Qsin&’)- Api (Q COS ‘9)_ ¢|0IV<: A (Q)

A, (Q)c j 0 @cos(Qz)dz

2J,(QR,)
QR,

Ao (Q) E




2 was predicted for end-grafted polymer chains by Milner ¢
acromolecules 21,2610-2619 (1988)]

Parameters

Fitting

R, = 219A : Radius of a Polymer
z = 10A : Thickness of a Polyme
h = 5.3 : Exponent for Polyme
Profile

f, = 0.35 : Volume Fraction

In the Layer
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| {AP(Q)}2>+<AP(Q)>2'{S(Q)—l}] +
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