
Other values for R

1 atm.=1.0133*106 dyn.cm-2

R=1.0133*106 dyn.cm-2 *22414 cm3.mol-1/273.15 0K

= 8.314*107 erg.mol-1 0K -1

= 8.314  J.mol-1.0K-1

1 Cal = 4.18J

R= 8.314 J.mol-1.0K-1/4.18 = 1.987  Cal.mol-1. 0K-1





B- Real gas

They are composed of molecules of a finite 
volume tend to attract one another.

These factors affect the volume and pressure 
terms in the Ideal gas equation of state.

for n moles of real gas 

(P+an2/v2) (V-nb) =nRT

a: for pressure resulting from mole of interaction ( L2.atm.mol-2)

b: the volume of mole molecules



a= 27R2Tc2/64Pc,                     b=RTc/8Pc

Pc, Tc: critical pressure and temperature

gas a b

H2 0.244 0.0266

O2 1.36 0.0318

CH4 2.253 0.0428

H2O 5.464 0.0305

HCCl3 15.17 0.1022









Liquid state

The liquid state has a moderate Intermolecular 
interaction and definite volume

Gases can be liquefied by cooling and pressing 

Gas can be liquefied by increasing P below Tc, V 
will be shrinks



Tc

Vc

L

Pc



*  = Pc, Tc, Vc



• Pc                                     Tc

• H2O;  218 atm.                 617 0K

• He;    2.26 atm 5.2  0K



Aerosol formation

• By liquefaction of gas phase using increasing P 
below Tc, reversible change stat of Gas-Liquid 
occur.

• Preparation of Pharmaceutical aerosol:

By a drug dissolving or suspending in (propellant), 
a material that is liquid under the pressure 
conditions inside the container, but that form gas 
under normal atmospheric condition.  



Vapor pressure of liquids 

• When a liquid placed in an evacuated container 
at constant T, liquid pass into gaseous phase 
(vapor). The P of saturated vapor is known 
(equilibrium vapor pressure). The relationship 
between v.p. and T 0K of liquid expressed by:

• log(p2/p0) = ΔHv(T2-T0)/2.303RTb2Tb0

• Clausius-Clapyron equation
• ΔHv: Heat of vaporization= 9720 cal.mol-1 for 

water
• P0=1 atm.     Tb0= 100 0C =373.15 0K  





Boiling point Tb

The temperature at which the vapor pressure of 
liquid equals to the external or atmospheric 
pressure. Tb depend on the attractive force 
between the molecules of liquid.

(B.P) or Tb:

H O>EtOH>CS2>(Et)2O>Butane>Isobutane>Propane>He

100,  78.3,   46.3,   34.6,     -0.4,      -10.2,       -42.2,    -269 


