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As was shown earlier [1], the dependence of the heat capacity of solids is very
well described by the probability distribution function (CDF) of the lognormal
distribution. Depending on the value of only two parameters, this function can
approximate both the heat capacity of crystalline bodies and polymeric materials,
with one of the parameters having a unique connection with the Debye temperature,
and the other is closely related to the structure of the substance.

But the main problem of using of this function in practice is the computational
complexity of its derivative functions. For example, in order to calculate specific

heat, it is necessary to know the value of error function, which can not be expressed
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through elementary functions. And for other derivatives of thermodynamic functions
- enthalpy and entropy, integrals of this function are required.

Theoretically, calculation of these functions is possible either by using
approximation dependencies or using numerical methods with any accuracy. But in
practice, this is not very convenient for most reseachers.

Using function of another distribution (log-logistic distribution [2]) with
similar characteristics but with a simpler mathematical dependence instead of the
function of the lognormal distribution is mach more effective approache.

Its parameters are similar to lognormal distribution, so log-logistic distribution
Is used to description of various physical, economic, social processes, along with the
traditional lognormal distribution [3-4].

So if the function of the isochoric heat capacity of solids for any temperature
can be defined as

C,(T) =3-R-Q(T)
where R — universal gas constant, J-mol™"-K™",
the temperature dependence through the probability function of the lognormal

distribution will have the form

-t )

and through the log-logistic distribution function it will be much simpler

1

atl

Q(T) =

where
T — temperature, K;
€ — scale factor (characteristic temperature), K;

v — rate of state changes.

As a result, functional dependencies for the calculation of entropy (S) and

temperature variation of enthalpy (AH) are considerably simplified.
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S(T)=-3-R- Inft-Q(T)

AH(T)=3-R- T—{-Q(T)% 1+k 1
L+k-L-Q(T)kz

B 1.138
8-(v-1)+v*’

In the absence of experimental data, the values v and { can be taken for
inorganic glassy, amorphous and crystalline (3D) structure - — v=2.5+2.8 and
=0.35-6, for graphite-shaped (2D) structure - v=1.7+2.0 and {=0.26-6, for polymer
materials (1D, linear) structure - v=1.1+1.3 and {=0.14-6. Where & is Debye
temperature.

Thus, the application of probability function of the log-logistic distributiont as
universal approximation function of isochoric heat capacity allows not only to solve
the problem of convenience of computing thermodynamic parameters, but also to use

it for interpolation and prediction of missing thermodynamic data.
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