
Composition of Air
•  By mole percentage, air is approximately 78.0 % nitrogen gas 

by mole and approximately 21.0 % oxygen gas by mole, and 
approximately 1.0 % other gases.

•  Barometric (atmospheric)pressure at our elevation is typically 
745 mmHg or 0.980 atm pressure. You may use this value in 
calculations for the balloon project.

•  In a gas sample, the partial pressure of a  
component gas (C) is related to its mole percent: 
 

•  To simplify calculations for the Hot Air balloon project, you may 
assume that air is: 80.% N2 by mole & 20.% O2 by mol

PC = mol % C
100% •Patm

Density of Gases
•  Equation for the density of a gas (derived in class):

•  For the Hot Air Balloon Project, to find the density of air at a 
given temperature,
o  Find the density of N2 based on its partial pressure, its 

molar mass, and the given temperature. 
o  Find the density of O2 based on its partial pressure, its 

molar mass, and the given temperature. 
o  Add the densities of N2 & O2 to find the density of air. 

 

(This is possible because of the relationship of Dalton’s Law of Partial Pressures.)

D= PMm

RT



Density of the Hot Air Balloon
•  For the Hot Air Balloon Project, to find the density of the complete 

balloon, you must account for the total mass of the balloon and the 
volume of the inflated balloon, and then apply the equation: D=m/V

•  To find the the volume of the inflated balloon, use appropriate 
measurements (in metric units) of your completed balloon, and apply the 
appropriate volume equations for the shape of your balloon.

•  To find the mass of the complete balloon, you will need to know the 
mass of the balloon material and the mass of the air inside.

•  See the next slide for these determinations.

•  Density of the balloon   =    mass of complete balloon     
       volume of balloon

Density of the Hot Air Balloon
o  To find the mass of the complete balloon you will need to know the mass of the 

balloon material and the mass of the air inside.

o  To find the mass of the constructed balloon (balloon material), measure 
it on a laboratory or similar balance.

o  To find the mass of the air in the balloon:

o  Use the ideal gas law, PV=nRT to find the number of moles (n) of air in 
the balloon at the given temperature. 

o  Use the number of moles of air and the mole % of N2 and the  
mole % of O2 in air to determine the moles N2 & moles O2 in the balloon.

o  Use the respective molar masses of N2 & O2 to find the mass of each 
gas in the balloon.

o  Add the masses of N2 & O2 together to find the total mass of air. 

o  Mass of the complete balloon =  
mass of constructed balloon + mass of air inside


