Notes - Chapters 13-14:  Gases and KMT
Temperature:  

·  Standard Temperature:  

· Units:  

· Absolute Zero:  

· Celcius ( Kelvin:  
Gas Pressure:  

·  Created by the collision of gas particles with a surface.

·  Vacuum: 

·  Units of Pressure:
· SI Unit = 

· Other units:  


· Standard Pressure:  
101.3 kPa = 1 atm = 760 mmHg = 760 torr = 14.7 psi

Pressure Conversions:

7.31 psi = _______ mmHg                  1140 torr = _______ kPa 

19.0 psi = ________ kPa                     202 kPa = ________ psi
Atmospheric Pressure - 
·  Atmospheric pressure                          as elevation                       .

· Measured using a                                    .

	State of Matter
	Arrangement of Particles
	Motion of Particles
	Definite Shape
	Definite Volume
	Relative Forces of Attraction

	Solid
	     Close 
	Vibrate 
	 yes
	 yes
	 highest

	Liquid
	 Close
	 Flow
	 no
	 yes
	 high

	Gas
	 Far Apart
	Random crazy motion
	 no
	No
	none


Phase Changes indicate                                                 .
Example:  During vaporization, you have just as many particles going from:

·  Liquid ( gas 

· Gas ( liquid
     Freezing:

     Melting:  

     Condensation:  

     Vaporization:
·  Boiling – 
· Evaporation –
     Sublimation:  

     Deposition:  

Phase Diagrams – 
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· Triple Point: 

· Lines: 

· Critical Point: 
· Normal Pressure:
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At standard pressure, CO2 is a solid at very cold temperatures.  But it turns to a gas when heated at 1.0 atm, instead of a liquid  (                                         .
Kinetic Theory – 

Gases: 

·  Particles are                                                                          .

· Between particles is                               .

· No                                                          forces between particles.  (They move                                             .)

· Move                                        at high speeds.

· Travel in straight paths, but can change directions due to a              

                                            .

· Collide                                   .
· no                                                   lost
· Ideal Gas
Vapor Pressure –  
·  Vapor pressure (of a contained liquid)                           as temperature                                  .

Volatile – 

· A volatile substance has a                                                       .

Boiling point: 

·  Normal boiling point – temperature where liquid ( gas at 
                                                               .

· Boiling point of a substance                                 when the pressure on the liquid                                     .

Why must foods cooked in boiling water at high altitudes be cooked longer?
Vapor Pressure Curves:
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Gas Laws

Three Variables:

·                                   – P
· atm, mmHg, torr 

·                                  – V
· liters, milliliters

·                                                 – T
· Celcius, Kelvin (Use Kelvin for gas laws!)

For gas law problems,                                                                          !!!
STP =                                                                                                  .
·  Standard Temp. ( 

·  Standard Press. ( 

Boyle’s Law – 

·  If pressure    , volume                       
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Example:  A sample of gas occupies 500 mL at 1.0 atm of pressure at constant temperature.  If the pressure decreases to 0.50 atm, what will the final volume be?

Charles’s Law –
·  If temp    , volume                                 
·  Remember to use                                           !
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Example:  At constant pressure, 2.75 L of a gas is at 20.0oC.  If the temperature changes so that the gas occupies 1.87 L, what is the final temperature?

Gay-Lussac’s Law –

· If temp      , pressure                                   
· Remember to use                                        !
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Example:  A gas at 1.8 atm and 23.0oC expands to 2.5 atm.  Assuming the volume does not change, what is the new temperature?

Combined Gas Law                     
Example: A gas at 0.974 atm and 25.0oC occupies a volume of 27.5 mL.  What volume will the gas occupy at STP?

Avogadro’s Law –
·  If volume     , number of moles                     
· n = 
Example: If you have two moles of a gas in a 4-liter container, how many moles of the gas would you have to have in order for the gas to occupy a 3-liter container and retain the same pressure and temperature.

Ideal Gas Law:             

P = 



                                            V = 

R = 





                     n = 

T = 

Example: If 0.622 mol of a gas occupies 9.25 L at 15.0oC, what is its pressure in atm?

Example 2:  What is the volume of 12 grams of carbon dioxide, if it is at STP?

Dalton’s Law of Partial Pressures –
· Ptotal = 

·  Partial Pressure of a Gas:  
·  Collecting a Gas Over Water:

· Ptotal = 
 Ptotal ( 

 Pwater ( - 

                                      - will be given to you. 

Example:  Hydrogen gas is collected over water at 25oC.  The atmospheric pressure is 765 mmHg.  The water vapor pressure at 25oC is 23.8 mmHg.  What is the pressure of the hydrogen gas?
Identify the normal boiling point for each substance.





Which substance is the  most volatile?  Least volatile?





Which substance has the strongest forces of attraction?  Weakest?





How does vapor pressure change as temperature increases? (What kind of relationship is that?)








a





b





c





 water                                              carbon dioxide








