CALORIC PROPERTIES OF N-BUTANOL IN THE TRANSCRITICAL AREA
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N-butanol (C4H9OH) pertains to aliphatic alcohols and finds extensive application in various fields: chemical technology, petrochemistry and gas-processing, food industry etc. However, there is not enough data on the caloric properties of n-butanol, especially, in the vicinity of the critical point. 

 In the given work the results of the experimental study of isochoric heat capacity Cv of n-butanol in a wide range of the parameters of state, including those in the critical area and the area of vapour. The measurements were carried out on 16 isochores in the temperature range (T) from 541.40 to 639.12 K and in the density range (ρ) from 61.9 to 470.1 kg/m3 with the use of a high-temperature adiabatic calorimeter [1]. 

With the help of the scaling equation
Cv = (T/ Tс) ( (A0 |( | -( +A1|( | -( + ( + A2 + A3|( | ( - 2(),     


(2)
critical exponents α and critical amplitudes A0-A3 were determined for Cv. The results (α = 0.119 ± 0.049) are in good correspondence with the scaling theory.

Values of isochoric heat capacity were described by means of the crossover equation of state based on introduction of the crossover function into the Landau hexamerous expansion for the Helmholtz free energy. The crossover equation of state describes the experimental values of isochoric heat capacity of n-butanol with the error not exceeding 3 % within the range of density 0.23 ρc  ≤ ρ ≤ 1.74 ρc (at T = Tc) and temperature 0.98 Tc  ≤ T ≤ 1.13 (at ρ = ρc).
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