
Exercise 4

We can see that adding salt to the solutions decrease the interfacial tension. It decreases more for the anionic 
surfactant due to the salt ions being able to shield the head groups from the repulsive forces from other head 
groups. This makes it possible for more surfactants to be at the interface, which reduces the interfacial surface 
tension.

It is a non-ionic surfactant with a relativetely large head group. Its CPP is expected to be low due to 
the large head group taking up a lot of space. 
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The interfacial tension decrease due to the system not being in equilibrium at the start of the 
measurements. The surfactants need time to move to the surface, which is what makes the 
interfacial tension decrease over time.
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SDS in NaCl

According to the
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adding ions increase the surface excess
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In the calculations
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the pure water systems will be used as a reference.
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- Comparing SDS in pure water and in NaCl solution, we see that the molecular area is larger in pure water. 
This means that SDS has a low packing parameter in water solutions, but in salt soultions it can be packed 
more densely together (due to the extra ions blocking the repulsions between the headgroups)

- Compraring Tween20 with and without salt, there is a slight decrease in the molecular area after adding the 
salt. This means that the surfactants are packed more densely in the salt solution, but not much. This might be 
because the salt ions prefer to be in the water solution instead of the surface, which in turn means that there 
is less room in the bulk. This might cause a tiny increase in the amount of surfactants in the interface.

- The molecular area of SDS is larger than Tween20. This is due to repulsive forces between the head groups 
in SDS, Tween20 does not have similar repulsive forces. For this reason, Tween20 can be packed more 
densely than SDS in pure water solutions.
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Finding n and m :

- I'm not sure how to determine n and m
,
but as far as I can tell (from the picture above),

we are only looking at the tail group

Tween 20

Tail : 11 C lnot sure if the o - carbon should count) ⇒ n= 11

Only one tail ⇒ m= I

⇒ Vsurf = (0,02-74+0,0269-11) . I = 0.3233 nm}

he = (0,154+0,1265-11)=1,5455 nm

SDS
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1 chain ⇒ m -- l

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

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



SDS in water, has CPP between 0.5 and 1, this indicates a truncated cone shape of the surfactant molecules. (Flexible bilayers)

The rest of the molecules has CPP above 1, this indicates that the surfactant molecules has an inverted truncated cone (wedge) shape. (Inverted 
micelles)

Tween20 in 100 mM NaCl will most likely give the most stable emulsion as it has the lowest 
interfacial tension with dodecane, meaning that there are less forces that will try to separate the 
phases.
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The salt ions are hydrophilic, and in a water solution, they will prefer to be in the bulk phase rather than the surface of the liquid. 

This means that the concentration of salt ions at the surface is less than the concentration in the bulk. If the concentration of salt ions at 
the surface is more than or equal to the concencentration in the bulk, the ions will migrate to the bulk. 

This is the reason why the surface excess is negative.
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We want to choose a sulfate ester with the lowest possible CMC. Which one we can choose depends on the 
temperature of the water we clean with. 

C12 is one of the worst choices in almost all cases, as it is beaten by C14 for most normal temperatures.

For cleaning by hand, C14 might be the best choice, as it has a kraft temperature of 28 degrees, which is not very 
warm water, and the CMC is lower than for C12.

For a washing machine on the high temperature programs, C18 is the best choice, as for high temperatures, it is able 
to form micelles, and its CMC is the lowest.
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