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Abstract

The purpose of this study was to investigate the effect of different salts on
improving the performance of cationic surfactants in terms of
the dynamic interfacial strength between the surface of water and oil.
Increasing production from oil reservoirs has been a major concern for
oil companies. Capillary forces inside the holes cause oil to be trapped
between them and it is considered as an unproductive phase. Surfactant
flooding is a technique to increase oil recovery in which the phase
behavior inside the reservoir can be manipulated by injecting surfactants.
The results showed the effect of divalent salts on the improvement of
surfactant performance. Also, based on the experiments and previous
studies, it can be concluded that the presence of salt in water reduces
the interfacial tension force. In addition, divalent salts have a greater
effect in reducing interfacial tension compared to monovalent salts.
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Table. 2. Specifications of the oil used in the test.

amount of

Specification

Saturation (Weight percent) 55.8
Aromatic (Weight percent) 34.7
resin (Weight percent) 6.7
asphaltene (Weight percent) 2.8

Density (g /m°) 0.907

Total acid number) mg of potassium 0.216

oxide per gram of sample) '

Viscosity at ambient temperature 56

(centipoise)
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Table 1. Materials used for research.
Purity Latin
percentage name of
of the the
substance material
100% H,O

Manufacturer
company name

Name of the

material

Distilled water Zolal .co
sodium
chloride

Potassium
chloride
calcium
chloride

Magnesium
chloride

Hexadecyl
trimethyl

ammonium
bromide
Benzyl
trimethyl

ammonium
bromide

98% NaCl Mojallali .co

98% KCI Moijallali .co
95% CaCl2 Mojallali .co

95% MgCI2 Moijallali .co

98% HTAB Merck .co

98% BTAB Merck .co
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Figure 1. Drop analysis device.
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Figure 2: Schematic of the operation of the drop analysis device
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Figure 3. The effect of salt concentration on the interfacial tension between water and oil.
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Figure 4. Dynamic change of the tension force between the surface of water and sodium chloride salt/oil.
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Figure S. The dynamic effect of potassium chloride salt on the interfacial tension between water and oil.
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Figure 6. The dynamic effect of calcium chloride salt on the interfacial tension between water and oil.
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Figure 7. The dynamic effect of magnesium chloride salt on the interfacial tension between water and oil.
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Figure 8. Comparison of the effect of different types of salt at a concentration of 10000 ppm and a time of 20 minutes on
the change in the tension force between the surface of water and oil.
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Figure 9. Determination of the critical concentration of micellization of surfactants.
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Figure 10. The effect of sodium chloride salt on the performance of HT AB surfactant.
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Figure 11. The effect of sodium chloride salt on BTAB surfactant performance.
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Figure 12. Dynamic effect of potassium chloride salt on BT AB surfactant.
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Figure 13. Comparison of the effect of potassium chloride salt on two surfactants.

6
£
=
E
&
3
0 5 10 15 20 25 30 35

Time (min)

-~ HTAB-CaCl2 1000ppm {3} HTAB-CaCl2 3000ppm A HTAB-CaCl2 5000ppm
% HTAB-CaCl2 10000ppm —%— HTAB-CaCl2 15000ppm

HTAB c3iliSd  guus 3 jSlas ys il S anealS Sas (Sualing ,u50 VP Jsib

Figure 14. The dynamic effect of calcium chloride salt on the performance of HTAB surfactant.
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Figure 15. The dynamic effect of calcium chloride salt on BT AB surfactant performance.
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Figure 16. Comparison of the effect of calcium chloride salt on two surfactants.
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Figure 17. Effect of magnesium chloride salt on the performance of HT AB surfactant.
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Figure 18. Effect of magnesium chloride salt on BTAB surfactant performance.
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Figure 19. Effect of magnesium chloride salt on two surfactants.
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Figure 20. The effect of salt types on two surfactant samples.
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