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The paper proposes new methods of obtaining an equation of state for hydrocarbons based on principles given in paper “Analytical Equation of State for Lennard-Jones Fluids”. The equation of state has been obtained for systems with intermolecular interaction potential of Stockmayer type, which considers the dipole momentum of molecules. Two approaches have been developed based on two types of approximations; data on the ideal gas line (Holleran line) taken as boundary condition for differential equations. 
The two methods proposed allow us to calculate the compressibility factor, energy and other thermodynamic characteristics of the substance provided 5 following parameters are known: effective molecular diameter, potential well depth, dipole momentum, and two parameters of the Holleran line. The values of these parameters for particular substances can be obtained from a small number of distinguished experimental points. 
In order to match the parameters and to check the methods proposed, experimental data for five hydrocarbons were used in the present paper: methane, ethane, propane, isobutane and normal butane. According to experimental data dipole momenta of the molecules considered are equal to zero. Boyle temperature was used for determining the potential well depth and one of the Holleran line parameters. A critical point and a random reference point were used to determine the effective diameter and the second Holleran line parameter.

The calculations made have shown that the values of the obtained parameters depend on the specific choice of the reference point provided this point is taken from the field of dense gas or liquid phase. At the same time, the results of the two methods used differ from each other insignificantly and almost precisely reproduce all the known PVT experimental results. This proves that the approach proposed is promising and it can be improved by specifying the type of interaction potential.  
