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Objectives & Context

Material

Stable crude oil emulsions cause problems with refining crude oil as they
can entrain water with salt and solids. Salts lead to corrosion of refining
infrastructure and solids lead to erosion. Stable emulsions can also lead to
desalter upsets and potential shutdowns. Poor desalter performance is a
major contributor to heat exchanger fouling and other problems with down
stream infrastructure and facilities.

Methods

Conclusion
 The toluene-insoluble material forms very strong emulsions and when it reacts with decylamine it no longer forms strong

emulsions. After reaction with decylamine the viscoelastic modulus decreases and the interfacial tension is lower. The
decrease in the viscoelastic modulus is showing us that the material will make weaker interfacial films.

 These results show a new strategy to treat crude oils to reduce their ability to form emulsions which may improve
desalter performance and reduce the amount of chemical treatments needed to be applied at the desalter.

In the following, we will focus on the adsorption of asphaltenes at

chlorobenzene - water interfaces and see the difference between the

toluene-insoluble material and the toluene-insoluble decylamine reaction

products (amide). Emulsion bottle tests are also performed for the two

materials.

Interfacial asphaltenes were isolated from crude oil emulsions and separated into
toluene-soluble and toluene-insoluble interfacial asphaltenes (TS-IFA and TIS-IFA,
respectively).
We have dissolved the asphaltenes in chlorobenzene (Sigma, 99.8% purity) around 5
mg of asphaltenes were dissolved to get a 0.5 mg/mL solutions.

The frequency used was 0.2 Hz and the amplitude +- 5 µL. At this frequency, the loss
modulus was found much smaller than the storage modulus.
As in all similar systems, the interfacial modulus increases with time, the increase
reflecting the consolidation processes in the interfacial layer. If we assume that once
the interfacial concentration reaches a given value Γ, the interfacial layer is
equilibrated, the compression modulus E will be also a unique function of Γ.
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Figure 1. Photos to the left show emulsion bottle tests for toluene-insoluble
interfacial asphaltenes (TIS-IFA) and the same asphaltenes reacted to form an amide
(amide-TIS-IFA).

Figure 2. Top plot shows the viscoelastic modulus with time for TIS-IFA and the
bottom plot shows the viscoelastic modulus with time for amide-TIS-IFA.

All experiments were performed with a Tracker Drop Tensiometer (Teclis, France).
A 50 µL chlorobenzene drop was formed at the tip of a J-tube submerged in 5 mL of
distilled water at room temperature.
Recording simultaneously the interfacial tension g(t) and surface area A(t) during a
compression / expansion process of the drop yields the dilational viscoelastic
modulus, E, of the chlorobenzene – water interface.
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