Ch. 13/14 Behavior of Gases
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14.1 Behavior of Gases:

Kinetic Molecular Theory of Ideal Gases: 

· Explains pressure, temperature and volume of gases based on composition and motion
· IMAGINARY MODEL Assumes:
·  Motion of particles– rapid, constant (straight line) and random 
·  Particles-small hard spheres w/insignificant volume 

·  Collisions – perfectly elastic (that is, no energy is gained or lost during the collision)
·  Energy of gas particles directly proportional to temperature 
        (( temp = ( energy)

Avogadro’s Law:
· The principle that equal volumes of all gases under identical conditions of pressure and temperature contain the same number of molecules
14.2 Gas Laws:

Bolye’s Law:

· Increase pressure = decrease volume

· Constant temp

                                 P1 x V1 = P2 x V2
Charles’s law:

· Increase temperature = increase volume

· Constant pressure
                             V1 = V2
                             T1     T2 

Gay-Lussac’s Law:

· Increase temp. = increase pressure

· Constant volume
                           P1 = P2
                          T1     T2
Combined gas Law:

· Combines Boyle’s, Charles’s and Gay-Lussac’s laws

· Gas is constant

                          P1 V1 = P2V2
                            T1          T2
14.3 Ideal Gases:    

· Calculates the # of moles in a fixed volume and temperature of gas                   

                    PV = nRT

P= pressure

V= volume

n= number of moles

R = ideal gas constant = 8.31 (L kPa)/(K mol)

T= temperature K
Ex, A deep underground cavern contains 2.24 x 106 L of methane gas at a pressure of 1.5 x 103 kPa and a temperature of 315K.  How many kilograms of CH4 does the cavern contain?

  


P = 1.5 x 103 kPa

 


V=  2.24 x 106 L

  


n=  ???
 

          R= 8.31(L kPa)/(K mol)

 


T= 315 K

1.5 x 103 kPa x2.24 x 106 L = n 8.31(L kPa)/(K mol) 315 K
  8.31(L Pa)/(K mol) 315 K        8.31(L kPa)/(K mol) 315 K

n = 1.28 x 106  mol CH4   16 g CH4        1 kg     = 2.05 x 104 kg CH4
                                                     1 mol CH4    1000g

                                                                                         *Or move the decimal 3 places

Dalton’s Law:

· Partial pressures = contribution of each gas in a mixture

· At constant volume and temperature, the total pressure exerted by a mixture of gases = the sum of the partial pressures of the component gases

Ptotal = P1 + P2 + P3 + …

Ex. Air contains oxygen, nitrogen, carbon dioxide, and trace amounts of other gases.  What is the partial pressure of oxygen at 101.3 kPa of total pressure if the partial pressures of nitrogen, carbon dioxide, and other gases are 79.1, .040 and .94 kPa?

101.3 = 79.1 + .04 + .94 + P

101.3 = 80.08 + P

P = 21.22
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