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Vapor Pressure of Pure Substance

* Definition
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Vapor Pressure of Pure Substances

Vaporization of a pure substance at

constant temperature.
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Vapor Pressure of a Pure Substance

Clausius - Clapeyron Equation

dpy — Ly
dT T(Vmg—VmL)

L,, : heat of vaporization of one mole of hquid

Vmg — Vui : the change m volume of one mole as it goes from liquid to gas

dpy _ Ly
dT ~— TVug
Ideal gas
dpy PyLy, . .
B,Vmg = RT T = R7Z (Clausmus — 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,,=?

Poo = Pupexp [2(5- )] R=2

T, T,

R =0.00831443 kJole/mole.K http://en.wikipedia.org/wiki/Gas constant
16.69 1 1

Poz = 92.44 .exp [0.00831443 (254.3 B 275.7)]

P,, = 170.6 mm Hg.



Vapor Pressure of a Pure Substance
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Yapor Pressure of three liquids

(C,H4)%0 /

C5H-OH /

H,0 /

-/

/

/

/

/

/p'

.

0 20 40 60 80 100 120
Temperature (*C)




