
GAS LAW STOICHIOMETRY 
 

The molar ratios in the balanced chemical equations can be used to do many calculations. 
 

Use the given information in the problem to calculate the number of moles. 

Use the molar ratio of the balanced chemical equation to answer the problem. 

 

EXAMPLE 
 

1. In the Haber Process ammonia is produced from the reaction of hydrogen and nitrogen gases.  What 

volume of ammonia at 450. kPa pressure and 80ºC can be obtained from the complete reaction of 7.5 kg 

of hydrogen? 

1N2(g) + 3H2(g)   2NH3(g) 

  7.5 kg   V=? 

 

 Convert the mass to moles n=m/M 

     n=7.5kg/(2.02 g/mol) 

     n=3.7 kmol 

 Now use the molar ratio from the equation to calculate the number of moles of NH3(g) 

 

     3.7 kmol  x2/3    n= 3.7 kmol x 2/3  

 

        n= 2.5 kmol 

 

 We now know that 7.5 kg of hydrogen will produce 2.5 kmol of ammonia. 

 

 Use the IDEAL GAS LAW to calculate the volume of ammonia. 

 

     V = nRT 

               P 

 

     V = (2.5 kmol)(8.31 kPa-L/K mol)(80+273)K/450 kPa 

  

     V = 16kL 

 

 

Try This!  Hydrogen gas is produced when sodium metal is added to water.  What mass of sodium is 

necessary to produce 20.0 L of gas at SATP? 

 

2Na(s) + 2 H2O(l)   2NaOH(aq) + 1H2(g) 

 

m = ?        20.0 L @ SATP 

 

  Calculate the number of moles of hydrogen. 

           ______________ 

 

Calculate the number of moles of sodium required using the molar ratio from the balanced chemical 

equation.  Notice that there are twice as many moles of sodium as there are of hydrogen in the 

equation. 

 

Use the formula m = n x M to calculate the mass of sodium. 

 

 

 

 

Ans 

37.1g 



 

 

 



 

 

 

 

 

 

 

 

 


