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Where do we use surfactants?




Classification of surfactants
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A schematic structure of a micelle and a surfactant mole-
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Figure 2. Some of the commonly used surfactants.



Types of micelles in water
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SANS instrument- YuMO
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SANS geometry
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SANS profits

* Neutrons interact through short-range nuclear
interactions. They have no charge and are very
penetrating and do not destroy samples.

* Neutron wavelengths are comparable to atomic
sizes and interdistance spacings

* SANS are used in situations where the important
physical aspects ( size, range of interaction etc.)
occur at distances from 10 to 1000 A



What do we measure?
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Ci6TABr & TX-100

Cationic classic surfactant
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Differential neutron scattering cross
sections for 1/1 (Fig.1), ¥ (Fig.2), 1/3 (Fig.3)
solutions in D20.

nl=1/1
n2=1/2
n3=1/3




6.5
6.0 ] - ClGTABr+TX-lOO+DZO
] o 30°C
5.5
- o nl_t30
50 ° n2_t30
451 ) © n3_t30
“c 404 ’
U o4 a a
o 35 ) 3
2 304 .
% 2.5 7 E
© 1 fa=] o
2.0 © 5
15 5
1.0 o
0.5 %qjqﬂ
0.0 _- | | . | . D?%Eml?ﬂmmlmr?mmm o oo
. 0.00 0.05 0.10 0.15 0.20 0.25 0.30
Fig. 4 .
QA1
7 - C16TABr+TX-100+D,0
o 70°C
6 ’ nl_t70
o n2_t70
5+ © n3_t70
_— ) D
(8]
G . :
S 5 .
S g :
N o o
T 24 = B
Cal
14 D,
FDD@
0 - mqﬂg%nmmmmmmm O mirrd
T T T T T T T T T
0.00 0.05 0.10 0.15 0.20 0.25 0.30
Fig. 6 QI[A"]

7.0
657 & C16TABr+TX-100+D,0
6.0 —_ = DD 50°C
5.5 . ni_t50
501 ) n2_t50
a5 . o n3_t50
5§ 40 . o
d 3.5 o °
S 1 . ’
o 3.0 i i
N 254 . 5
© 4 o o
2.0 s
4 =5} DD
1.5 4 5
4 o %D
1.0 1 3
0.5 ~ iy
T l:q:]‘:‘:h:u::x:\j
'0.0 - : . : . : = EIDIDI OO o oo
Fig. 5 0.00 0.05 0.10 0.15 0.20 0.25 0.30
A»l
o QI[AT]
o C16TABr+TX-100+D_O
74 2
© o 90°C
6 ° nl to0
! n2_t90
o n3_t90
5 - =
IS
© 44 i
G
E o
O 3- 8
;\]/ DD
© o
24 0
14 B,
B
Orp
04 | | | . Dj:‘:\?quﬂjllﬂﬂjmjlﬂmmlnnjm—lmmm ) u:mtml
0.00 0.05 0.10 0.15 0.20 0.25 0.30
Fig. 7 QA"

Differential neutron scattering cross sections for 1/1, 5, 1/3 solutions in D20 at temperatures

30°C (Fig. 4), 50°C (Fig. 5), 70°C (Fig. 6), 90°C (Fig. 7).




p(r)

p(r)

0.14 C16TABr+TX-100+D,O
11
0.12 nl t30
nl t50
0.10 4 nl_t70
nl t90
0.08
0.06
0.04
0.02 -
0.00 T T T T T
0 6 8 10
r [nm]
Fig. 8
0.25
C16TABr+TX-100+D,0
1/3
0.20 ——n3_T30
—— n3_T50
n3_T70
0.15 4 —n3_T90
0.10
0.05
0.00

Fig. 10

0.18

0.16 C16TABr+TX-100+D,0
l 1/2
0.14 ——n2_T30
| n2_T50
0.12 n2_T70
1 ——n2_T90
010+
i;,_ ]
0.08
0.06
0.04
0.02
0.00 T T T T T
0 2 4 6 8 10
: r[nm]
Fig. 9

Fig. 8-9 The distance distribution function
for water solutions CisTABr and TX-100
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Fig. 11-14 The distance distribution function for water solutions CisTABr and TX-100




CiaE7 & CsDS

Anionic classic surfactant P

CsDS -Caesium dodecyl sulfate
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Fig. 15 Differential neutron scattering cross section of dilute binary mixtures:
CiaE7 and CsDS in D20.



Hexaethylene glycol dodecyl ether
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Diagram of C,,E. lamellar phase
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Intensities at different temperatures
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Intensities at different temperatures
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