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Process Description of the Crude Distillation 
Unit
• Crude oil distillation columns are in various sizes and the capacities 

for processing the feed range from 5,000 to 10,000 barrels per day 
(700 to 1,400 metric tons per day) to 400,000 barrels per day (56,000 
metric tons per day). 

• The first stage in the processing of crude oil is referred to as crude 
distillation units (CDUs), crude topping units (CTUs), topping units, 
atmospheric crude distillation units, atmospheric pipe-stills, etc. 
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Typical refinery products.
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CDU Steps 
• The CDU is accomplished in multi-draw 

columns (strippers) for which all the heat is
supplied to the feed.

• The products are condensed and withdrawn
as side products, as the hot vapor portion of
the feed are contacted with colder liquid
reflux flowing down the column.

• The reflux is provided at the top of the flask
by pumping some of the condensed liquid
back to the top tray (Figure beside).

• The reflux is also provided at intermediate
locations in the column with pump around
cooling circuits.

• The hot liquid portions of the crude oil feed
are stripped with steam to remove dissolved
light hydrocarbons before leaving the
bottom of the column
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Crude Oil Desalting

• Crude oil carries with it some brine in the form of very fine water 
droplets emulsified in the crude. 

• The salt content of the crude measured in pounds per thousand 
barrels (PTB) can be as high as 2000. 

• Desalting of crude oil is an important part of the refinery operation as 
the salt content should be minimized to 5.7 and 14.3 kg/1000 m3 
(i.e., 2 and 5 PTB). 
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What are the impacts of poor desalting?

• Poor desalting of the crude could adversely impact on the following:
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Corrosion of overhead equipment.

Salt deposits inside the tubes of furnaces and tube bundles of heat exchangers. 
This causes fouling of the exchanger and thereby reducing the heat transfer 
efficiency.

 Salts are carried with the products and can poi son the catalyst in the cataly c 
cracking unit.



Types of Salts in Crude 
Oil magnesium chloride (MgCl2)

calcium chloride (CaCl2) 

sodium chloride (NaCl) with sodium chloride 
being the abundant type. 

• Salts in the crude oil are mostly in the form of dissolved
salts in fine water droplets emulsified in the crude.

• This is referred to as water-in-oil emulsion, where the
continuous phase is the oil, and the dispersed phase is
the water.

• The water droplets are relatively tiny such that they
cannot settle by gravity.

• These fine droplets have on their surfaces the big
asphaltene molecules with the fine solid particles
coming from sediments, sand or corrosion products.

• The presence of these molecules on the surface of the
droplets acts as a protector that prevents the droplets
from uniting with each other in what is referred to
coalescence.

• Furthermore, the salts can be in the form of crystals
that are suspended in the crude. Removing the salts
requires that they must be ionized in the water.
Therefore, wash water is added to the crude to
enhance the desalting process
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These chlorides except NaCl hydrolyze at high temperatures to 
hydrogen chloride (HCl):

HCl dissolves in the overhead system water producing 
hydrochloric acid, which is extremely corrosive


