The Molar Volume of Gases

Molar Volume

Molar volume of a gas is the volume of one mole of gas at a specific temperature and pressure, with units L/mol.


Molar Volume:      VM =  V       ,  V  = volume of gas   

at a specific P and T
               n      , VM = Molar volume of gas

Sample Problem #1

A resealable 1.30 L container has a mass of 4.73 g.  Nitrogen gas is added to the container until the pressure is 98.0 kPa at 22oC.  Together the container and the gas have a mass of 6.18 g.  Calculate the molar volume of nitrogen gas at STP.

Given:

VM = ?

V1 = 1.30L



mG = mc+G - mc

P1 = 98 kPa


  
      = 6.18g - 4.73g

T1 = 22oC = 295K 
                
      = 1.45 g

mc = 4.73g 


you must find the number moles in 1.45 g

mc+G = 6.18g



M = 28.02g/mol


  n = m/M
    
P2 = 101.3 kPa


     = (1.45 g)/(28.02g/mol)

T2 = 0oC = 273K


     = 0.0517 mol

V2 = ?





 P1V1 = P2V2





    T1        T2
V2 = (P1V1 T2)/ (P2T1)

     = (98 kPa)(1.30L)( 273K)/(101.3 kPa)(295K)
  
      = 1.16L






VM   =    V       

              




     n






       =   (1.16L)/(0.0517mol)






       =  22.4L

Therefore, the molar volume of the gas at STP is 22.4L/mol





















