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Analytical expressions are obtained for the temperature dependence of the isobaric 
specific heat of liquid methanol and the C11-C18 N-alcohols at 293-583 K at atmos- 
pheric pressure. 

It is well known that experimental determination of specific heat is beset with signifi- 
cant technological difficulties. In connection with this, it is important to consider 
computation methods for determining thermodynamic properties, one of which is based on use 
of the law of change in properties in homological series. Use of this method permits, first, 
interrelationship of properties of various materials within a homological series, and second, 
interpolation or, within reason, extrapolation to determine such properties for members of 
the series for which they are unknown. A similar approach was used earlier [i] to find den- 
sity in the N-alcohol series. 

The goal of the present study is to investigate behavior of isobaric specific heat at 
atmospheric pressure in the series of pure liquid saturated monatomic alcohols. 

The specific heat Cp of these alcohols has not been sufficiently studied experimentally. 
The lower alcohols up to pentanol-i have been studied most thoroughly, the higher ones, less 
so. The handbook [2] contains citations of experimental data on Cp of the alcohols with 
CI--CIS ~ C18. It should be noted that this same handbook considers practically all the more 
reliable experimental data existing for Cp of alcohols with normal structure. For the alco- 
hols with C16, C17 , and those with a number of carbon atoms (N) greater than 18 information 
on Cp is practically absent from the literature. 

The uncertainty of the measurements at at atmospheric pressure for the alcohols CI-C 5 
does not exceed 0.3%, with the exception of butanol-l, for which it comprises approximately 
1% for T > 322 K. The specific heat of the higher alcohols (C6-CIs, C18) has been measured 
with an uncertainty of the order of 1.0-2.5%. 

An analytical generalization generalization of experimental data on Cp for the alcohols 
C2-C8, Cl0 in the temperature range from the normal fusion point to the boiling point was 
performed in [i, 3-9]. The accuracy of the approximation oscillated depending on the tempera- 
ture interval and number of the homolog, but lay in the limits 0.1-2.0%. 

Preliminary processing of the available information was carried out in the coordinates 
Cp, N by graphing experimental points [2] for the alcohols Cv-CIs, C1s and generalization 
results [1,3-9] for the alcohols Cs-Cs, Ci0 taken at identical temperatues in the range 293- 
583 K in 10 K steps. This construction revealed that the original CP data fitted a series 
of curves (isotherms) with a scattering not exceeding ~0.2, ~0.5, 0.7% for Cs, C4, C5, and 
~1.2% for C6-C11, C1s, Cl4 , Cls. For the C12 and Cls alcohols the deviations lie in the 
range 2-4% and are of a systemic character (positive for Cl2). Thus, the processing results 
indicate that in the normal alcohol series within the limits of the estimated uncertainties 
(i.0-2.5%) the initial data show a dependence of specific heat on number of carbon atoms in 
the alcohol molecule at constant temperature. Analysis of this dependence revealed that the 
curves are continuously decreasing curves convex in the direction of the N-axis. Analytical 
smoothing of the original data in the coordinates Cp, N was accomplished by power series. 
The internal consistency of Cp values calculated in this manner was tested by constructing 
atmospheric pressure isobars in the coordinates Cp, T. This is of special importance, since 
the function Cp = f(T) for these alcohols is of a compplex character. The scattering of 
values (taken at identical temperatues) relative to the smoothed curves for both graphs did 
not exceed 0.3%. 
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Finally, the smoothed Cp values of the Cll-ClS alcohols were described by equations of 
the form 

C~ = ~ al (T/1000/, (2) 
i = 0  

where Cp is the isobaric specific heat, kJ/(kg'K), T is temperature, K. 

The coefficients of Eq. (I) were calculated by the method of least squares and are pre- 
sented in Table i. Also shown for each alcohol is the temperature range used. 

Since methanol, the first member of the series, lies outside the observation range (as 
does ethanol) so that the literature has no reliable informationcnCp, a separate equation 
of the form of Eq. (i) was constructed for that substance using the most reliable experimental 
data of [ii] and [12], obtained at temperatures of 313-383 and 180-320 K using the coeffi- 
cients a i presented in Table i. The specific heat values of [ii], essentially determined in 
the liquid phase along' the saturation curve were recalculated to atmospheric pressure for 
T < 337.70 K. The value of the correction was less than 0.1%. 

m 

The possible error of the recommended Cp values (Tables 2 and 3) calculated with Eqs. 
(I) with the coefficients presented in Table 1 for methanol for the temperature range from 
the fusion point (T = 175.49 K [i0]) to the boiling point (T = 337.70 K) is in the range 0.i- 
0.3% while the corresponding value for the Cl1-C1s alcohols is approximately 2.5%. 
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