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BRIEF  
COMMUNICATIONS

The boiling curve represents the dependences of 
the saturated vapor pressure Рsv (Pa) of the individual 
substances on the temperature T (K) or the dependence of 
the boiling temperature Тb (K) on the pressure P (Pa). In 
coordinates Т–Р the boiling curve limited by the critical 
point coordinates (Тcr and Рcr) where a boundary between 
gas and liquid phases disappears, on the one side and by 
coordinates of a triple point where a curves of boiling 
(condensation), sublimation, and melting (solidifi cation) 
come together, on the other side.

Operating with chemicals a relation of the saturated 
vapor pressure and temperature is used for governing  
partial pressure of appropriate substances in obtained 
gas mixtures, and also for providing fl ame safety and 
maximum permissible concentrations in a room. For 
noted targets a reliable and accessible information is 
required not as discrete experimental points on the boiling 
curve but as generalized equation involving a total range 
of conditions when gas−liquid transfer occurs.

All attempts to apply the Clausius−Clapeyron 
relation for description of the boiling curve resulted by 
obtaining semi-empirical equations for the independent 
curve sections [1]. A set of the standard conditions in the 
equation (2) results in an inevitable exclusions and large 
errors for some substances.

A development of a way for description of the whole 
boiling curve that requires minimum initial experimental 
data is the purpose of our report.

We found that in ln(Рsv Тb )–1/ Тb coordinates the 
boiling curves of all substances became straight and can 
be simulated by equitype equation looking as 
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              РsvТb = РcrТcr exp [–(ΔН/R)(1/Тb–1/Тcr)], (1)

where R = 8.314 J mol–1 K–1, ΔН was enthalpy of evapora-
tion (J mol–1), constant value in a range of the parameters 
Рsv and Тb from the critical point to triple one.

At solution of equation (1) with respect to ΔН its value 
can be computed by coordinates of two points, one of 
which is critical:

               ΔН = R (1/Тb – 1/Тcr)–1ln [PcrТcr/(Рsv Тb)]. (2)

The computed enthalpy of evaporation of the some 
substances with use in equation (2) in addition to the 
values of Тcr, and Рcr, normal values of the boiling 
temperature (Тnb at 101.325 kPa) or parameters of the 
triple point, i.e. for a temperature range from Тcr to Тnb 
or for the whole boiling curve are preseted in the table. 
The used values of Pcr, Тcr, and Тnb are from [1], the 
parameters of the triple point from [3]. Inorganic and 
organic substances, monoatomic and polyatomic ones, 
and also non-polar and polar substances including those 
that do not possess Tb (СО2, С2Н2, AlCl3) are listed in 
the table.

An average deviation Δ (%) of two computed values of 
ΔН from each other (for 18 substances) is less than 
0.7 rel % and that does not exceed an error of parameters 
used for the calculation (according to data of [1], 
deviation for Тcr equals ±(0.5–1.5)%, for Рcr ±(1–3)%). 
That evidences a constancy of ΔН value in the total range 
of conditions for the gas−liquid transfer. 
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The characteristics of the boiling curve

sv Pa Tb
n

the point
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Table (Contd.)

a Erratum in [3].

a

sv Tb

the point
n
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Enthalpy of evaporation of appropriate substance should 
be computed by equation (2) for obtaining all necessary 
constants in order to use equation (1) as the dependence of 
the saturated vapor pressure on the temperature, that is:

Рsv = (РcrТcr/Т) ехр [–(ΔH/R)(1/Т – 1/Тcr)],

where the pre-exponential factor is inversely proportional 
to the temperature.

It should be noted that the value of enthalpy of 
evaporation ΔН from equation (1) is larger than the heat 
of boiling for the appropriate substance measured at the 
temperature Тnb approximately by value of RTnb.
 

CONCLUSIONS

(1) It was demonstrated that only the coordinates for 
two points of the curve thereby one of these points is 
critical, are required for description of the whole boiling 
curve of various substances.

(2) The dependences of the saturated vapor pressure on 
the temperature when heat of evaporation was constant in 
the total range of conditions of the liquid phase existence 
and the pre-exponential factor was inversely proportional 
to the temperature were obtained.
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