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ASTM distillation curves of petroleum products  

 The distillation of petroleum cuts is done in a simple distillation apparatus 

which does not have a fractionation column.  

 For light cuts (gasoline, kerosene, diesel and heating oil) the distillation is 

run at atmospheric pressure under ASTM D86 test.  

 For heavier fractions an ASTM D1160 test at reduced pressure is employed.  

 Distillation is a process of separating the component or substances from a 

liquid mixture by selective evaporation and condensation, the process 

exploits differences in the volatility of the mixture's components.  

 Volatility is the tendency of a substance to vaporize. Volatility is directly 

related to a substance's vapour pressure.  

 At a given temperature, a substance with higher vapour pressure vaporizes 

more readily than a substance with a lower vapour pressure.  

 

ASTM D86 distillation apparatus consisting of:  

 flask holding the sample connected to an inclined condenser, which 

condensed the rising vapour. The fractions distilled are collected in a 

graduated cylinder.  

 The temperature at which the first drop of condensate is collected is called 

the initial boiling point (IBP).  

 The end point (EP) is the maximum vapour temperature when almost the 

entire sample is distilled.  
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ASTM D86 apparatus 

 

 Heavy petroleum products, which tend to decompose partially or completely 

vaporized at a maximum temperature of 400°C (750°F) are distilled using the 

ASTM D1160 method. It is carried out at pressures between 1 and 760 mm 

Hg.  
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Prediction and Conversion of Distillation Curves  

 For a petroleum fraction of unknown composition, the boiling point may be 

presented by a curve of temperature versus vol% (or fraction) of mixture 

vaporized based on 100 units of volume.  

 The boiling point of the lightest component in a petroleum mixture is called 

initial boiling point (IBP) and the boiling point of the heaviest compound is 

called the final boiling point (FBP).  

 In some references the FBP is also called the end point.  
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True Boiling Point Distillation TBP ASTM D2892  

 Data from TBP distillation provides more detailed characterization of the 

volatility of crude oil or petroleum fraction.  

 It is performed in columns with 15 theoretical plates or equilibrium stages 

and a reflux ratio of 5:1.  

 The high degree of fractionation in this test gives an accurate component 

distribution.  

 Because the degree of separation for a TBP distillation test is much higher 

than that of the ASTM distillation test, its IBP is lower and its EP is higher 

than those of the ASTM D86 test.  
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Conversion between ASTM D86 and TBP Distillation ASTM 

D2892  

 

Riazi-Daubert Method (API method) 

 

…………….(1) 

 

 Ti (available) is the available distillation temperature at a specific vol% 

distilled  

 Ti (desired) is the desired distillation data for the same vol% distilled, both 

are in kelvin or Rankine.  

 SG is the specific gravity of fraction at 15.5°C and a, b, and c are correlation 

parameters specific for each conversion type and each vol% point on the 

distillation curve.  

 ASTM D 86 distillation data do not represent actual boiling point of 

components in a petroleum fraction. Petroleum Process engineers are more 

interested in actual or true boiling point (TBP) of cuts in a petroleum 

mixture.  

 If distillation data available are in the form of ASTM D 86 and desired 

distillation is TBP, equation below can be used, but for this particular type of 

conversion value of constant c for all points is zero and the (equation 1) 

reduces to: 

……………….(2) 
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 Factors a and b are constants varying with percent of liquid sample distilled 

as given in the following table. 

 

 

 

Q1: A naphtha fraction has the following ASTM D86 distillation data. Obtain 

the TBP curve using the API method. 
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 Note that SL less than 0.8, i.e. MeABP = T50= 167.23 °C  

 Note that if ASTM D86 is needed and TBP values are only available, then 

one can use equation 2 as follows: 

………………(3) 

 

ASTM D 86 and EFV Conversions  

 (EFV) is presented in terms of the temperature versus vol% vaporized.  

 It involves a series of experiments at constant atmospheric pressure with total 

vapour in equilibrium with the unvaporized liquid.  

 To have a full shape of an EFV curve at least five temperatures at 10, 30, 50, 

70, and 90 vol% vaporized are required (five experiments).  
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 Each EFV experiment involves heating a flowing feed and the separation of 

the liquid and vapor in a flash drum. A distillation curve may be obtained by 

conducting this distillation at varying heater outlet temperatures.  

 EFV gives the lowest degree of separation between A and B, even lower than 

that given by the ASTM distillation.  

 The EFV initial boiling point of the fraction is the bubble point and the 

EFV final boiling point is the dew point.  
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 EFV distillation curves are useful in the design and operation of overhead 

partial condensers and bottom reboilers since the EFV temperatures represent 

actual equilibrium temperatures.  

 EFV curves at pressures above atmospheric up to pressures of 15 bar may 

also be useful for design and operation of vaporizing or condensing vessels 

under pressure.  

 

…………....(4) 

Where constants a, b, and c is given in the Table below: 
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 If specific gravity of a fraction is not available, it may be estimated from 

available distillation curves at 10 and 50% points as given by the following 

equation: 

……………....(5) 

where constants a, b, and c for the three types of distillation data, namely, ASTM 

D 86, TBP, and EFV, are given in the Table below. Temperatures at 10 and 50% 

are both in kelvin. 

 

Q2: Estimate the true boiling point (TBP) and EFV distillation curves of the 

petroleum fraction having the following ASTM D86 distillation 

temperatures:  

 Using Riazi-Duabert’s method  

 Draw all curves on a single graph indicating IBP, MBP and FBP.  
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Solution: 
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