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Abstract − The vapor pressure equation proposed by Riedel is used for the estimation of acentric factor, which is widely used

in the correlation of thermodynamic and transport properties and in the equation of state. A correlation of the fourth parameter

D in Riedel vapor pressure equation to Riedel parameter at critical temperature αc is empirically developed. The new method

requires only the vapor pressure at normal boiling temperature and critical temperature and pressure of each component. The

average absolute deviation between the calculated and the observed acentric factor in literature is 2.1% for 409 compounds. This

results compare with those of another methods, Edmister(3.6%), Lee-Kesler method(3.6%), and Chen et al. method(2.3%).
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Fig. 1. Relation of Riedel constant and D in Riedel vapor pressure equa-
tion.

Fig. 2. Experimental acentric factor vs. calculated acentric factor by
Riedel vapor pressure equation.

Table 1. Deviation between experimental and calculated acentric factor 

Classification
Number of 
compound

Average absolute deviation[AAD %]

Edimister  Lee-Kesler  Chen This work

Aliphatic hydrocarbons and cyclohydrocarbons 150 3.6 3.5 2.1 2.1
Aromatic hydrocarbons(included halides) 71 2.5 2.5 1.3 1.4
Halides
Alcohols
Esters
Ketones
Ethers
Aldehydes
Acids
Amines
Nitriles
Hetero compounds

60
14
20
14
15
97
97
15
96
32

4.6
2.0
3.1
2.5
2.0
7.4
2.2
6.6
3.6
4.1

4.1
2.4
4.1
3.6
2.9
9.8
2.3
7.5
3.7
3.0

2.8
1.2
2.3
1.9
1.3
8.2
1.6
6.3
2.4
1.3

2.6
1.2
2.4
1.6
1.5
8.8
1.4
6.0
2.7
1.7

Total 409 3.6 3.6 2.3 2.1
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