MOLAR VOLUME
In the early 1800’s, Joseph Gay-Lussac experimented with reactions of gases, and measured volumes of reactants and products.  His results were:
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At the same time, John Dalton was experimenting with the same reactions, but he measured masses.  He found that

Amadeo Avogadro read their published work, and connected them.  If Dalton’s masses were divided by molar masses, the result was the same ratios as Gay-Lussac.  Therefore, 


Avogadro’s Hypothesis:

For this to be true, 1 L of any gas must always hold the same number of particles at any given temperature and pressure.

Since 1 L always holds the same number of particles, it also holds the same number of moles at constant T and P.  This led to finding molar volumes, symbol VM:

When gases react, the volumes of reactants and products measured at the same T and P are whole number ratios.





Masses of elements that combine can be expressed in small, whole number ratios.





Moles of gas react in the same ratios as volumes of gas IF THE CONDITIONS STAY THE SAME.





At STP, VM = 22.4 L/mol


At SATP, VM = 24.8 L/mol








