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Crude Oil Processing from Oilfield to Refinery 

3. Desalting of Crude Oil 

Salt in crude oil is in most cases found dissolved in the remnant water within the oil. 

It is evident that the amount of salt found in crude oil is attributed to two factors: 

 The quantity of remnant water that is left in oil after normal dehydration 

 The salinity or the initial concentration of salt in the source of this water. 

 

The removal of salts found in the form of what we may call remnant brine 

is carried out in the desalting process. This will reduce the salt content in the 

crude oil to the acceptable limits of 15 to 20 PTB (pounds of salt, expressed 

as equivalent sodium chloride, per thousand barrels of oil). Desalting 

takes places at the refinery or in the field. Average values for the PTB for some 

typical crude oils are observed in Table 1.  

Table 1: Average values for the PTB for some typical crude oils 

 

 

 

Salt Content of Crude Oil 

Figure 1 is explained of the basic concept in the desalting operation of crude oil. 
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Figure 1: Illustration of the basic concept in the desalting operation of crude oil. 
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Figure 2: Salt content of crude oil (PTB) as a function of salinity of 

its remnant water 0.1% (1/1000) by volume remnant water. 



6 
 

 

 

  

 



7 
 

Description of the Desalting Process 

If the salinity of the water produced with oil is much greater than 20,000 ppm 

(formation water has a concentration of 50,000–250,000 mg/L). Accordingly, a two-

stage system (a dehydration stage and a desalting stage) as shown in Figure 3a is 

used. Under certain conditions, however, a three stage system may be used that 

consists of a dehydration stage and two consecutive desalting units as shown in 

Figure 3b. 

 

Figure 3: (a) Single-stage desalting. (b) Two-stage desalting 
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Electrostatic Desalting 

In this case, an external electric field (Figure 4) is applied to coalesce the small water 

droplets and thus promote settling of the water droplets out of the oil. 

 

 

Figure 4: Electrical desalting. 

 

 

Effect of Operating Parameters 

Efficiency of desalting of crude oil is normally dependent on the following 

parameters: 

 Water–crude interface level 

 Desalting temperature 

 Wash water ratio 

 Pressure drop in the mixing valve 

 Type of demulsifirs: demulsifirs are added to aid in complete electrostatic 

coalescence and desalting.  
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Troubleshooting 

Table 2 lists some tips that are helpful in solving some of the operating problems or 

troubles that are of significance to the desalting process. 

 

Table 2: Problems, Causes, and Solutions 

 


