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Types of hydrocarbons

� Types of hydrocarbons (parafffins, naphthenes, and 

aromatics). 

� This rating is important to the refinery since the value of 

the crude oil decreases from classification 1 to 6.the crude oil decreases from classification 1 to 6.
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� Crude Classifications (in order of decreasing value):

1) Paraffinic Crudes

paraffins + naphthenes > 50%

paraffins > naphthenes

paraffins > 40%

2) Naphthenic Crudes

paraffins + naphthenes >50%

naphthenes > paraffins

naphthenes >40%

5) Aromatic - Intermediate Crudes

aromatics > 50%

paraffins >10%

6) Aromatic – Asphaltic Crudes

naphthenes > 25%

paraffins < 10%

naphthenes >40%

3) Paraffinic – Naphthinic Crudes

aromatics < 50%

paraffins < 40%

naphthenes < 40%

4) Aromatic – Naphthenic Crudes

aromatics > 50%
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API

• Crude oils are also defined in terms of API (American

Petroleum Institute) gravity.

• Crude Oils API = 10 to 50

• an increase in API gravity corresponds to a decrease in specific

gravity

• The higher the API gravity, the lighter the crude.

• Higher API, more paraffinic crude, higher yields of gasoline 

(high API gravity, low carbon, high hydrogen).

• Lower API, more aromatic crude, lower yields of gasoline (API 

gravity of 22 degrees or lower, high carbon, low hydrogen)

• API gravities are not linear and, therefore, cannot be averaged. 4



Sulfur Content
� The sulfur content is expressed as percent sulfur by weight 

and varies from less than 0.1% to greater than 5%.

• If a crude has less than 0.5% sulfur in it, it is considered to be 

"sweet". 

• If has greater than 2.5% sulfur, it is "sour".

• A crude with a sulfur content between these two endpoints is called 

"intermediate".
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�Crudes with greater than 0.5% sulfur generally require 

more extensive processing than those with lower sulfur 

content.

�Sulfur content and API gravity are two properties which 

have had the greatest influence on the value of crude oil, 

although nitrogen and metals contents are increasing in 

importance.
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Pour Point, °F (°C)

• a rough indicator of the relative paraffinicity and

aromaticity of the crude.

• The lower the pour point, the lower the paraffin content

and the greater the content of aromatics.and the greater the content of aromatics.
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Carbon Residue, wt%

• Carbon residue is determined by distillation to a coke

residue in the absence of air.

• The carbon residue is roughly related to the asphalt content

of the crude and to the quantity of the lubricating oilof the crude and to the quantity of the lubricating oil

fraction that can be recovered.

• In most cases the lower the carbon residue, the more

valuable the crude.

• This is expressed in terms of the weight percent carbon

residue by either the Ramsbottom (RCR) or Conradson

(CCR) ASTM test procedures (D-524 and D-189).
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Salt Content, lb/1000 bbl

• If the salt content of the crude, when expressed as NaCl, is

greater than 10 lb/1000 bbl, it is generally necessary to

desalt the crude before processing.

• If the salt is not removed, severe corrosion problems may• If the salt is not removed, severe corrosion problems may

be encountered.

• Although it is not possible to have an accurate conversion

unit between lb/1000 bbl and ppm by weight because of

the different densities of crude oils, 1lb/1000 bbl is

approximately 3 ppm.
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Characterization Factors

• There are several correlations between yield and the aromaticity and 

paraffinicity of crude oils, but the two most widely used are :

1. the UOP or Watson ‘‘characterization factor’’ (KW)

2. the U.S.  Bureau of Mines ‘‘correlation index’’ (CI).

• The UOP Characterization Factor, commonly called KUOP, is 

indicative of the general origin and nature of a petroleum stock.
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1. Watson characterization factor

SG: Specific Gravity at 15 C (60 F)

Tb: mean average boiling point (R) (MeABP)

• The Watson characterization factor ranges from less than• The Watson characterization factor ranges from less than

10 for highly aromatic materials to almost 15 for highly

paraffinic compounds.

• Crude oils show a narrower range of KW and vary from

10.5 for a highly naphthenic crude to 12.9 for a paraffinic

base crude.
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2. UOP characterization factor

• Tb transfer to Volume average boiling point (VABP)

• Aromatics would have lower KUOP 

• The use of boiling point indicates a relationship to the interactive forces 

between the molecules.between the molecules.

• The use of specific gravity relates to how tightly the molecules are packed (i.e. 

density)

• The correlation index is useful in evaluating individual fractions from crude 

oils. 

• The CI scale is based upon straight-chain paraffins having a CI value of 0 and 

benzene having a CI value of 100. 

• The CI values are not quantitative, but the lower the CI value, the greater the 

concentrations of paraffin hydrocarbons in the fraction; and the higher the CI 

value, the greater the concentrations of naphthenes and aromatics.
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Nitrogen Content, wt%

• nitrogen compounds cause severe poisoning of catalysts 

used in processing and cause corrosion problems such as 

hydrogen blistering.

• Crudes containing nitrogen in amounts above 0.25% by 

weight require special processing to remove the nitrogen.
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Metals Content, ppm

• The metals contet of crude oils can vary from a few parts per million to more

than 1000 ppm and, in spite of their relatively low concentrations, are of

considerable importance.

• Minute quantities of some of these metals (nickel, vanadium, and copper) can

severely affect the activities of catalysts and result in a lower value productseverely affect the activities of catalysts and result in a lower value product

distribution.

• Vanadium concentrations above 2 ppm in fuel oils can lead to severe corrosion

to turbine blades and deterioration of refractory furnace linings and stacks.

• Distillation concentrates the metallic constituents of crude in the residues, but 

some of the organometallic compounds are actually volatilized at refinery 

distillation temperatures and appear in the higher-boiling distillates.

• The metallic content may be reduced by solvent extraction with propane or 

similar solvents as the organometallic compounds are precipitated with the 

asphaltenes and resins.
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Distillation Range

• gives an indication of the quantities of the various products

present.

• The most useful type of distillation is known as a true boiling

point (TBP) distillation and generally refers to a distillationpoint (TBP) distillation and generally refers to a distillation

performed in equipment that accomplishes a reasonable degree of

fractionation.

• There is no specific test procedure called a TBP distillation

• The crude distillation range also has to be correlated with ASTM

distillations because product specifications are generally based on

the simple ASTM distillation tests D-86 and D-1160.
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The TBP cut point for various fractions can be approximated by this

Figure.
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Distillation Range

The boiling range of the crude gives an indication of the quantities of the 

various products present.
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