
Exercise 5

/
Inverted micelles
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•• Inverted hexagonal phase: 62% GoOH , 19% Nats

,
19%11-20

• Lamellar phase : 43% GoOH , 30 % Naco ,
27% H2O



The two last moleculecules have a much larger area per molecule than the first two. Looking at the molecules, the last two have a much 
longer tail group.

A long tail group have a large steric hindrance, which in turn makes it so that the molecule requires more area than a molecule with a 
smaller tail group.

a) Langmuir ⇒ Monolayer

1

Asp =

VMNA A
.
⇒ A. = Vg - Asp

Vm - No
=

4m¥)
,,

•

"5m49 • 10201¥
6,022.1023 not -1

Vg

Vm = 4m¥,)sa, -22,4144mn ⇒ [Um] = 4g
NA = 6,022-10" Mol "

Asp " 3,45mYg

Vg = 22,414 4m01

Using the formula above :

Acetic acid : A. = 19.10 A
"

Propionic acid : Ao = 24.28%2

Palmitic acid: A. = 62,96 A
"

stearic acid : Ao = 70,73 IF
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a) Linearized BET equation - practical form
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Comparing the equations we get that
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2 :
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Combining :
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C-- 91,18

Inserting into 1

I
Vm= 2,85-10-4 glcm' • 91,2

Vm -38,48cmYg

b) Asp = Vm NoHo =
38,48 cmHg -6,022.1023m¥. 16,2-10-2%2

224144mA 22,414 klmot . 1031m¥

Asp = 167,50 mYg



At the lowest concentration, the CPP coincides with a spherical micelle. As the salt concentration increases, the CPP approaches 
0.5 which coincides with cylindrical micelles. I expect the structure to become more oval, and become something closely related to 
a cylinder as the salt concentration increases.

The CPP increases with increasing salt concentration. This is because the extra salt ions blocks the repulsions between the head groups of the 
SDS, which allows the molecules to be packed more densely, this means that the area per molecule decreases, which in turn increases CPP.

As the SDS molecules can be packed more densely, the adsorption will increase. This is because the molecules require less room between themselves, allowing more molecules 
per area. In addition, increasing the CPP, can make a micelle or bilayer structure across the surface, increasing the CPP also makes the surfactants to create more compact 
structures, which increases the amount of SDS adsorbed.
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a) We can calculate this from : Ao = T.lv, µmµm,.in#=1obmX.4o9nm-mY=102tnm2CNaa=lmM:f~~3,3µmol/m2

Ho = 0,503 nm2

live.ci = 5mm : far 3,7µmol/m2

A.= 0,449 nm
'

(well
= 10mm : far 3,9 µmol/m2

A.= 0,426 nmh

b)

c) Using the formula from the previous exercise :

✓surf = (0,02-74+0,0269-12) . I = 0,3502 nm}

de = (0,154+0,126512)=1,672 nm

( Nac,
= 1mm : CPP = 0,416

CPP =
Vsurf
Ao . he

live.ci = 5mm : CPP = 0,466

live.ci = 10mm : CPP = 0,492

d)


