Ideal gas Law Notes

· The kinetic molecular  theory describes IDEAL gases

· Most gases approximate ideal gases and the model works great for most gases.  

· Some REAL gases need adjustments

· Real gases experience electrostatic attractions. 

· Real gases have volume   

Ideal gas law: PV = nRT

· P = pressure measured in atm, kPa, mmHg, etc.

· V = volume usually measured in L or dm3.  

· 1 L = 1 dm3
· n = number of moles of gas

· R = ideal gas constant.  Use the constant that best matches the pressure units given in the problem

· R = 0.0821 L-atm/mol-K

· R = 8.314 dm3-kPa/mol-K   (SI unit – unit that will be on SOL)

· R = 62.4  L-mmHg/mol-K     (rarely used)

· T = temperature, measured in Kelvin (always Kelvin – never celsius!)

Example problems:

1. Calculate the volume of 10.0 moles of He gas at a pressure of 300. kPa and 50.0 (C

a. P = 300 kPa

b. V = ?

c. n = 10

d. R = 8.314 kPa-L/mol-K (since pressure is in kPa, notice that L and dm3 are interchangeable and either can be used here)

e. T = 50 + 273 = 323 K

f. PV = nRT  ( V = nRT/P  = (10)(8.314)(323)/300 = 89.5 L or 89.5 dm3
2. Calculate the volume of 1.00 mol of H2 at STP 
a. STP = standard temperature pressure = 0.00(C and 1.00 atm

b. P = 1 atm

c. V = ?

d. n = 1 mol

e. R = 0.0821 L-atm/mol-K

f. T = 273K 

g. PV = nRT ( nRT/P = V ( (1)(.0821)(273)/1 = 22.4 L

h. That number should look familiar!  It is the volume of one mole of any gas at STP.    The number from the mole map comes from the ideal gas law. 

