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Vapor Pressure of Pure Substance

* Definition

The pressure exerted by a vapor in Fusion Curve N
equilibrium with its liquid. 2 phases el
e
v Solid
> (1 phase)
g Vapor Preskure

Curve (2 phases)

Triple Point Vapor (1 phase) :
(3 phases) :

ublimation Curve (2 phases)

Temperature T.



Vapor Pressure of Pure Substances

Vaporization of a pure substance at

constant temperature.




Vapor Pressure of Pure Substances
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Vapor Pressure of a Pure Substance

Clausius - Clapeyron Equation

iy _ L
dT T(VMg_VML)

L., : heat of vaporization of one mole of liquid

Vmg — Vuy - the change in volume of one mole as it goes from liquid to gas

dpy Ly
dT — TVuyg
Ideal gas
_ dpy _ PylLy - -
P,Vyg = RT —r = 2 (Clausius — Clapeyron Equation)



Vapor Pressure of a Pure Substance

Clausius - Clapeyron Equation (CCE)
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Vapor Pressure of a Pure Substance

Example:

A substance has a heat of vaporization of 16.69 kJ/mole. At 254.3 K it has a vapor
pressure of 92.44 mm Hg. Calculate its vapor pressure at 275.7 °K.

Solution:

P,; =92.44 mm Hg : L,=16.69 kJ/mole : T,=254.3°K :T,=275.7°K :P,,=?
Ly(1 1 o

PvZ = Pvl' exp [E (T_l — T_z)] : R=777

R =0.00831443 kJole/mole.K http://en.wikipedia.org/wiki/Gas_constant

Py = 92.44 . exp [0.0386;3619443 (2514.3 - 7157)]

P,, = 170.6 mm Hg.
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Vapor Pressure of a Pure Substance
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