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1. Natural SURFACTANT
2. Heat Treatment
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1. Dipolar Force

2. Electrophoretic Force
3. Dielectrophoretic Force
4. Electro Coalescence
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Introduction

Nowadays in most desalting units, a combination of
different methods is used to achieve the maximum
separation efficiency. These methods are classified as
follows: (1) gravity separation, (2) thermal treatment,
(3) chemical demulsifications, (4) water injection and
(5) electrical demulsification.

In this paper, the effect of various parameters has been
studied on the performance of an industrial desalting
unit, and then Artificial Neural Networks (ANNs)
simulation was utilized to predict the best results.
These parameters consist of operating variables, and
then characteristics of crude oil were fed to the ANNs,
and the effects of all these parameters on outlet salt
content of crude oil were evaluated.

Process Modeling

All experiments were performed in industrial scale and
operating conditions. The IP_77 method was used to
measure salt content of crude oil and ASTM_D4007
and ASTM_D1298 methods were utilized to analyze
the percentage of water and sediment in crude oil and
also evaluation of the specific gravity of crude oil
respectively. Based on the constraints of an industrial
environment, it was impossible to consider all the
situations. Hence to evaluate the situations close to
the real situation, the ANNs pattern recognition in
MATLAB is used.

In this study, Cuckoo Optimization Algorithm was

Accepted: December/08/2020

employed to determine the optimum values of the bias
value and weights. Many practical researches show
that this optimization method can find the optimum
values effectively [1,2].

The initial number of cuckoos is set on 300 arbitrary.
These cuckoos are divided to four individual groups.
Maximum number of cuckoos in each generation
is 2500 birds, and the number of iterations is 1000
times. 163 industrial data sets (including 7 inputs
and one output) were allocated to this research which
70% of them were engaged for training the network,
15% for validation, and 15% for testing the process.
Fig. | shows the Mean Square Error (MSE) which is
descending with respect to the number of iterations.
Final evaluated cost (MSE) in this case is 0.001 which
is acceptable according to the amount of data and the
industrial evaluation.
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Fig.1 MSE reduction of ANNSs over the Iterations.



Results and Discussion

The evaluated weights and bias values in previous
section are used here to predict the behavior of
emulsion in other situations. For this goal, only one
parameter varies, and the rest are assumed to be
constant. The supposed values for constant parameters
are their average values in experimental examinations.
Each of the four curve in each figure shows one of the
demulsifiers.

according to Fig.2, if the retention time increases more
drops will be settled down and it in turn improves the
performance of the desalter.
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Fig. 2 Effect of retention time on salt content of crude oil.
Fig.3 shows the effect of the temperature on salt
content of outlet crude oil and states that optimum
temperature for demulsifiers A, B and C is 79 °C, and
for D type the temperature is 83°C.
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Fig. 3 Effect of temperature on salt content of crude oil.

Fig.4 illustrates optimum demulsifier concentration,
which is about 90 ppm for all types of demulsifiers.
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Fig. 4 Effect of demulsifier concentration on salt content of
crude oil.

Fig. 5 depicts the optimum dilution water percentage
which is 3.25% of water-oil emulsion.
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Fig. 5 Effect of dilution water ratio on salt content of crude oil.

Fig. 6 illustrates the effect of pressure drop of mixing
valve on the salt content of outlet oil. This figure im-
plies that optimum pressure drop is 0.85 bar.
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Fig. 6 Effect of pressure drop in mixing valve on salt content
of crude oil.

The effect of BS&W percentage, in crude oil, on
desalting process is shown in Fig.7. Fig.8 shows the
simulation result of specific gravity of crude oil on salt
content of outlet crude oil.
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Fig. 7 Effect of BS&W of inlet crude oil on salt content of
crude oil.
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Fig. 8 Effect of specific gravity of crude oil on salt content
of crude oil.
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Conclusions

In this study, artificial neural network was employed
to simulate the effect of operating parameters and also
some crude oil characteristics on desalting process
efficiency which the results are reported based on
outlet crude oil salt content. The obtained results
showed that operating parameters such as temperature,
demulsifier concentration, and pressure drop at mixing
valve have an optimum range. Oil-water separation
process will be more efficient if the retention time
is increased. The specific gravity and BS&W are
prominent parameters which significantly affect the
process efficiency. Moreover, the type of demulsifier
influences on the performance of desalting process,
and it also affects optimum temperature, BS&W

and specific gravity of inlet crude oil. Furthermore,
optimum dosage of demulsifire depends on the type of
selected demulsifier.

Nomenclatures
ANNSs: Artificial Neural Networks
MSE: Mean square error
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