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In this study, Petroleum vacuum distillation residue (VDR), a sample from Adrar refinery Sbaa 

RA1D, is used as a modeling fluid to replicate the characteristics of heavy oils found in oil reservoirs 

in the context of enhanced oil recovery (EOR). The heavy fraction is rich in high-molecular-weight 

compounds such as asphaltenes, as well as in heteroatoms and heavy metals 132.These constituents give 

the residue properties similar to those of actual heavy oils, notably high viscosity, strong polarity, and 

a tendency to aggregate133 134

. the use of vacuum residue allows for a representative simulation of the complex conditions 

encountered during EOR processes. 

 

 

 

 



 
 

n 

The viscosity measurements were performed using a Kinematic viscometer, SVM 

3001. the obtained properties are summarized in the table below: 

 

Propriety Value 

 0.90214 g/cm³ 

Specific gravity SG 0.9100 

 644.42 mPa·s 

Kinematic viscosity 714.32 mm2/ s 

API 24° 

 

  

Brine was used as the dispersion solution for the hybrid system to replicate reservoir salinity 

and realistic ionic conditions. Unlike distilled water, saline formation water influences the 

physicochemical behavior of the injected fluids.  

Salinity affects the stability, solubility, adsorption and interfacial behavior and may lead to 

precipitation or reduced efficiency at high ionic strengths 135 136. Changing water chemistry to increase 

recovery So the Use of brine ensures optimal formulation performance in the context of the study. 

 

137  

 

Salt    g/L 

Sodium chloride                    (NaCl )                                                            11.815 

Potassium chloride                      (KCl) 0.5675  



 
 

Calcium chloride dihydrate               (CaCl2.2H2O) 0.9075  

Magnesium chloride hexahydrate (MgCl2. 6H2O) 6.1115  

Sodium sulfate                 (Na2SO4) 3.3575  

Sodium bicarbonate                (NaHCO3) 0.169  
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