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Abstract: Analytical dependences of the specific heat and enthalpy of saturated hydrocarbons in the ideal gas state
on temperature and on the number of carbon atoms in a molecule up to n = 20 are proposed. The dependences
are based on an analysis of the structure of chemical bonds in saturated hydrocarbon molecules. Thus, an increase
in the number n by one at the initial value n ≥ 2 corresponds to the addition of one CH2 radical to the molecule.
For n ≥ 4, only CH2 radicals can be the nearest neighbors of the added radical since edge CH3 radicals already
have such neighbors. In this case, in structural terms, the Cn+1 H2n+4 molecule differs from the Cn H2n+2 molecule
in that the number of CH2 radicals not adjacent to the edge radicals is one more. Therefore, when neglecting
interaction with farther neighbors, the addition of the CH2 radical for n ≥ 4 leads to a linear dependence of the
specific heat and enthalpy on the number n on isotherms. Excellent agreement is obtained with tabulated reference
data: the error in calculating the specific heat and enthalpy in the range of 298.16–1500 K for alkanes above
n-butane is comparable to the error of four-digit reference data and does not exceed 0.1%.
Keywords: alkanes; specific heat; enthalpy; ideal gas; analytical dependence; approximation error
DOI: 10.30826/CE20130212

Table Captions
Table 1 The approximation accuracy of Eqs. (4) and (5) for the ideal gas specific heats of n-pentane and n-hexane
Table 2 The approximation accuracy of Eqs. (3), (6) for the ideal gas specific heat of n-butane, n-heptane, and n-decane
Table 3 The approximation accuracy of Eqs. (3), (6) for the ideal gas specific heat of n-pentadecane and eicosan
Table 4 The approximation accuracy of Eqs. (3), (6) for the ideal gas specific heat of propane
Table 5 The approximation accuracy of Eq. (10) for calculating the ideal gas enthalpy for n = 4–7, 10, 15, and 20 at T1 = 300 K
Table 6 The approximation accuracy of Eq. (11) for calculating the ideal gas enthalpy for n = 4, 7, and 10 at different
temperatures

Table 7 The approximation accuracy of Eq. (11) for calculating the ideal gas enthalpy for n = 15 and 20 at different temperatures
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