V.
Combined Gas Law



•
Allows for changing multiple conditions



•
P1V1
=
P2V2
                   T1


T2


•
Practice problems

A helium-filled balloon at sea level has a volume of 2.1 L at 0.998 atm and 36(C.  If it is released and rises to an elevation at which the pressure is 0.900 atm and the temperature is 28(C, what will be the new volume of the balloon?  

A sample of gas of unknown pressure occupies 0.766 L at a temperature of 298K.  The same sample of gas is then tested under known conditions and has a pressure of 32.6 kPa and occupies 0.644 L at 303 K.  What was the original pressure of the gas?
You try 7 and 8
VI.
Avogadro’s Principle


•
At equal temperature and pressure equal volumes of gases contain the same # molecules.


•
Molar volume = 22.4 L contains 1 mol gas @ STP   STP = 0 ◦C=273 K and 1 atm

Sample Problem:


1. Calculate the volume that 0.881 mol of gas at standard temperature and pressure will occupy.

2.
What size container do you need to hold 0.0459 mol N2 gas at STP?

3.
 How many grams of carbon dioxide gas are in a 1.0-L balloon at STP?

VII.
Ideal Gas Equation


•
combining all variables:  PV=nRT




n=#moles, R=gas constant, T in Kelvin




• Values of R:  







8.31 L•kPa/mol•K







0.0821 L•atm/mol•K







8.31 J/mol•K







62.4 mm Hg/mol•K

Beware of R,  make sure you use the correct one.  Look at the pressure given and you will know which one you need.  If pressure is what you are trying to find then see what units they want it in and use that R.

Sample Problem 1

Calculate the number of moles of gas contained in a 3.0-L vessel at 3.00 x 102 K with a pressure of 1.50 atm.

If the pressure exerted by a gas at 25(C in a volume of 0.044 L is 3.81 atm, how many moles of gas are present?

Calculate the volume that a 0.323-mol sample of a gas will occupy at 265 K and a pressure of 143 kPa.

•
Solving for molar mass(M)




•
mol = mass in g(m)/(M)




•
PV=mRT





  (M)

Therefore 




(M) = mRT
            
            PV  
             


•
Solving for gas density




•
D=m/V, so molar mass = DRT

                                                                     P




•
D = P•M




        RT

Sample Problem 

1. What is the molar mass of a pure gas that has a density of 1.40 g/L at STP?

2. What is the molar mass of a sample of gas that has a density of 1.09 g/mL at 1.02 atm pressure and 25.0(C?

3. Calculate the density a gas will have at STP if its molar mass is 39.9 g/mol?

Real gases




•
DO have volume




•
DO have some attraction






(Van der Waals, dispersion)




•
DON’T always obey ideal laws




•
Ideal gas laws accurate w/in 1% at normal lab temp/pressure





• Greatest deviations @ high 
pressure/low temp.





• Low crit. temp. = most ideal

