Avogadro’s Hypothesis

Law of Combining Volumes
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Gay-Lussac performed experiments where he was able to make measurements of the volumes of gases prior to and after a reaction.  This led to the law of combining volumes, which states that when gases react, the volumes of the reactants and products, measured at equal temperatures and pressures, are always whole number ratios.

Law of Multiple Proportions

Recall that Dalton’s research showed that the masses of elements that combine to form compounds, may be expressed in small whole number ratios.


Avogadro’s Hypothesis

Avogadro proposed a hypothesis, Avogadro’s Hypothesis also known as Avogadro’s Law, to explain the observation of these two laws.  He related the volume of a gas to the amount of that gas present:  equal volumes of all ideal gases at the same temperature and pressure contain the same number of molecules.

Note that each container (same volume) has the same number of molecules in it!


Avogadro’s Law Mathematical Relationship:      

n1   =    n2
                                                   



 
V1          V2

Sample Problem #2

What is the volume of 3.0 mol of nitrous oxide, NO2 (g) at STP?

Given:

n2 = 3 mol     

V2 = ?

At STP we know that the molar volume of any gas at STP is 22.4L/mol

Therefore we can that:

V1 = 22.4L





n1 = 1 mol


  
      n1   =    n2
                                                   V1          V2





     1 mol   =    3mol

                                                   22.4L              x







x =  67L

Sample Problem #2
Suppose that you have 44.8 L of methane gas at STP,

a) how many moles are present?

b) what is the mass of the gas?

c) how many molecules of gas are present?

Answer to Sample Problem #3:  a) 2.00mol

b) 32.1g

c) 1.20x1024 molecules
Refer to page 480-481 for the complete solution

Avogadro’s Hypothesis

Law of Combining Volumes

Gay-Lussac performed experiments where he was able to make measurements of the volumes of gases prior to and after a reaction.  This led to _______________________


Law of Multiple Proportions

Recall that Dalton’s research showed that ...

Avogadro’s Hypothesis
Avogadro proposed a hypothesis, Avogadro’s Hypothesis also known as Avogadro’s Law, to explain the observation of these two laws.  

He related the volume of a gas to the amount of that gas present.



 Note that each container (same volume) has the same number of molecules in it!


Avogadro’s Law Mathematical Relationship:      
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