Mass:Volume Problems

Stoichiometry can be done with gas volumes because we know that 1 mole of any gas occupies 22.4 liters at STP.

Example:

17.5 g of KClO3 decomposes into KCl and O2. 

A) What volume of O2 is formed at STP?

Start with the balanced equation: 2 KClO3 ( 2 KCl +  3 O2
Think about what information you have and what you are trying to find out.


We have the mass of KClO3 . We’re working in an equation and we’re trying to find volume of O2 , which is related to moles of O2. We’ll need to know how many moles of KClO3 we have. 

17.5 g KClO3 | 1 mole KClO3 = 0.142 mole KClO3


|  123 g KClO3
A BCA table would be helpful here.
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If we have 0.213 moles of O2 produced, we can calculate volume at STP using the conversion

1 mole gas = 22.4 L

0.213 mole O2 |  22.4 L O2     = 4.78 L O2

                             1 mole O2

B) What would the volume of O2 be at 99 kPa and 25 C?

Convert volume using appropriate ratios of pressure and temperature (Kelvins)

