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Reduced Pressure, Pr

Z=PVm/RT
Z



Reduced Pressure            Pr= P/Pc

Reduced Volume             Vr=Vm/Vc

Reduced Temperature     Tr=T/Tc



critical temperature of a substance is the
temperature above which vapor of the
substance cannot be liquefied, no matter how
much pressure is applied.

critical pressure of a substance is the pressure
required to liquefy a gas at its critical
temperature.

critical volume is the volume of a unit mass
(usually one mole) of a substance measured
when it is at its critical temperature and
pressure.



























The critical temperature Tc of nitrous oxide (N2O) is 36.5
oC, and its critical pressure, Pc is 71.7 atm. Suppose
that 1 mol of N2O is compressed to 54.0 atm at 356 K.
Calculate the reduced temperature and reduced
pressure.using compressability factor to estimate the
volume occupied by 1 mole of the gas at 54.0 atm and
356 K.

TC = 36.5 + 273 T= 356 K
Pc= 71.7 atm P = 54 atm

Pr = 54/71.7 = 0.75 Tr = 1.15

Z = 0.8 = (54* V m) / (0.082 * 356)

Vm = =0.43 L/ 1 mol
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Claude's process; This process is based upon the principle that

when a gas expands adiabatically against an external pressure

(as a piston in an engine), it does some external work. Since

work is done by the molecules at the cost of their kinetic

energy, the temperature of the gas falls causing cooling. The air

from the compressor is divided into two streams Figure ; one

goes to the expansion engine where it is cooled. It is returned to

the compressor via the heat exchanger where it pre-cools the

second stream of air, the temperature of which is further

reduced by its passage through the expansion valve at which

point partial liquefaction results.
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The Clausius- Clapeyron Equation

the vapor pressure of a liquid rise with temperature in a non linear way. A linear

relationship is found, however, when the natural logarithm of the vapor pressure (ln

Pvap), is plotted against the inverse of Kelvin temperature (1/T).
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∆Hvap is the heat of vaporization of liquid,

R is the gas constant,

C is a constant characteristic of each specific substance.

When the vapor pressure of a liquid rise to the point where it become equal to external

pressure, the liquid boils and changes into vapor.



The temperature at which a liquid boils when external pressure is exactly 1

atm is called the normal billing point.

Heat of vaporization the amount of heat required to convert a liquid into a

gas at constant temp. and press.

Clausius-Clapeyron equation, which defines the rate vapor pressure

change with temperature change:-
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Water has ΔHvap = 41 KJ/ mol vapor 
pressure at 373 K is 101.3 KPa. What is 
vapor pressure at 298 K?

ln 𝑃𝑃1
𝑃𝑃2

= 𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻
𝑅𝑅

( 1
𝑇𝑇2
− 1

𝑇𝑇1
)

ln 101.3
𝑃𝑃2

= 41000 𝐽𝐽/𝑚𝑚𝑚𝑚𝑚𝑚

8.314 𝐽𝐽
𝑚𝑚𝑚𝑚𝑚𝑚.𝐾𝐾.

( 1
298

− 1
373

)

ln 101.3
𝑃𝑃2

= 3.3272

101.3
𝑃𝑃2

= e3.3272 P2 = 3.64 KPa



The vapor pressure of ethanol is 115 torr at 34.9o C . if
ΔH vap of ethanol is 40.5 KJ/mol . Calculate the temp.
when the vapor pressure is 760 torr

P1 = 115 torr T1 = 34.9 + 273 = 307.9 K

P2 = 760 torr T2 = ?

ln �
760
115

=
−40.5 ∗ 1000

8.314
(

1
𝑇𝑇2

−
1

307.9

T2 = 349.6 K
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