Problem 14-10 Kelvin equation — vapour pressure above a drop

What is the vapour pressure above the liquid drops of diameter of 18 nm at the temperature of
35°C? The density of the liquid at this temperature is 0.022 mol cm 2, its surface tension 43.5
mN m, normal boiling point 78°C, and the vaporization enthalpy has the value of 37.2 kJ mol .
You can suppose that the vaporization enthalpy is constant and that the temperature dependence of
the vapour pressure is adequately described by Clausius-Clapeyron equation.

[ py =20.315 kPa]
Solution:

om = 0.022 mol cm™® = 2.2.10° mol m®
Vy, =1/ pyy = 1/2.2-10* m* mol *

Tapp = 78 + 283.15 = 351.15 K

T =35 +283.15 = 308.15 K
d=1810"m

r=910"m

AvapHm = 37.2 k) mol ™

NP2V 2y 2:0.0435

pS  RT-r RT-r-p, 8314.308.15.9-109.2.2.10%

=0.171507

p$(308.15 K) = 1.18657 - pS, (308.15 K)

Calculation of the vapour pressure above the curved interface:

5 P(308.15) AwpHm (1 1) 372103 1 1
101325 R \Ty T/ 8314 (35115 30815

j =-1.77806

pS (308.15 K) = 0.16897 - 101.325 = 17.12043 kPa

p; (308.15 K) = 1.18657 - 17.12043 = 20.315 kPa



