Unit 8: Chapters 13 and 17
Chapter 13: States of Matter
A.  A Gas is defined as:
1. KE (Kinetic Energy):

Temperature:

Rise in average KE of particles causes temperatures of substances to rise

______Kinetic Energy = ________Temperature

Substance cools, particles move more slowly and KE decreases

______Kinetic Energy = ________Temperature

Absolute zero:

Temperature conversions:

2. Gas Pressure
_________ in collisions causes an __________ in pressure

_________ in collisions causes a decrease in pressure

Empty space with no particles has no pressure = _________

How do you measure pressure ? Use a ____________
Pressure Conversion :

Example Problem :  Convert 780 mm Hg into kilopascals.
B.  A Liquid is defined as:
How does a gas become a liquid and a liquid become a gas?

Liquid


Gas
Evaporation:

Certain molecules have enough KE to break away from liquid and form gas

Cooling powers: highest energy molecules escape leaving the lower KE particles behind, thus lowering the temperature.

Vapor Pressure

Boiling Point: vapor pressure = atmospheric pressure
Normal Boiling Point:

Example: 

C.  A Solid is defined as:

Solid


Liquid

Melting Point:

Freezing Point:

Shapes of Solids:

Crystals- 3 dimensional, geometric shapes

Allotropes-two or more forms of the same element (ex: carbon = diamond and graphite)

Amorphous-random order (rubber and plastic)

Other phase change:  Sublimation:




Solid 


Gas

Chapter 17:  Energy and Thermochemistry

Thermochemistry:

Energy:

Heat [q]: 

Heat Systems:

System:
Surroundings:


Law of Conservation of Energy
Endothermic
Process that absorbs heat from surroundings [+q]
System gains heat and Surroundings lose heat
Exothermic [-q]
Process that releases heat to surroundings
System loses and Surroundings gain

Units of Heat
calorie: 

quantity of heat needed to raise the temperature of 1gram of pure water   by1˚C
1 Calorie (from food) = 1 kilocalorie = 1000 calories

joule:  the amount of energy that it takes to lift 1 kg at 1m/s^2 for 1 meter

4.18 joules = 1 calorie

Heat Calculations:

Enthalpy: heat content of system at constant pressure
∆H 
=  m 
x          c 
x         ∆T
heat change 
= mass x specific heat x change in temp

Specific Heat: amount of heat it takes to raise the temperature of 1g of substance 1˚C  (a list is on page 508 in both joules/g ºC and calories/g ºC)
Low specific heats mean:

High specific heats mean:

Examples:

1) A large glass of water, its mass is 800g, sits in a window all day.  You measure its change in temperature and found that the water temperature increased from 10ºC to 25ºC.  The specific heat of water is 1.00 cal/gºC.  What is the heat change of the water? What is this in food calories or Calories? What is the heat change in joules?  What is the system vs surroundings?
2) What is the change in temperature of 120.0 grams of benzene (c = .749 J//gºC) if 2.2 kilojoules are added? (Changed!!!!)
3) 14.22 grams of a substance absorbs 177,000 J of heat and undergoes a temperature change from -23ºC to 31.0ºC.  Calculate the specific heat of the substance.  Is this an endothermic or exothermic reaction?

Calorimetry:  Heat gained + heat lost = 0 

Therefore, heat gained (increase in temp.)   =   - heat lost (decrease in temp.)     

 





or



Specific heat  * mass* (Tf-Ti)  =  -1* Specific heat  * mass* (Tf-Ti)

1) ________ grams of Lead have an initial temperature of _______.  A cup containing ________ grams of water has an initial temperature of ________.  The lead is quickly poured into the water.  The final temperature of the water and lead mixture is ________.   Calculate the specific heat of the lead.
a. Find heat gained by water.
b. What is heat  lost by lead?

c. Find the specific heat of the lead

2) A small pebble is heated and placed in a foam cup calorimeter containing 25.0 mL of water at 25ºC.  The water reaches a maximum temperature of 26.4ºC.  
a.  How many joules of heat were gained by the water?

b.  How many joules of heat were released by the pebble?

c.  If the rock had a mass of 20 grams and  changed in temperature from 80.0 ºC to 26.4 ºC, what is the specific heat of the rock?

Phase Change Diagram:  At a constant pressure.
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1) To change temp within a single state (diagonal line):

Heat = Specific heat * mass * change in temperature

Specific Heat of Ice: 2.1 J/g ºC
Specific Heat of Water: 4.18 J/g ºC
Specific Heat of Steam: 1.7 J/g ºC
2) To change from solid to liquid (A)or liquid to solid.

Heat of solidification/fusion = moles * (kJ/mole) ( 6.01 kJ/mole for water

3) To change from liquid to gas (B) or gas to liquid

Heat of vaporization/condensation = moles * (kJ/moles) ( 40.7 kJ/mole for water

(+): Fusion and Vaporization

(-):  Solidification and Condensation

Heat of fusions, etc. for other compounds are on page 522.
Examples:

1) Calculate the heat required to change 20.0 grams of ice at 0ºC to water at 0ºC.

2) Calculate the heat required to change 37.0 grams of water at 22ºC to steam at 100ºC.

3) How much heat is released when 1000 grams of water at 15 ºC is changed to ice at -10 ºC?

Triple Point (A): the conditions of pressure and temperature in which all three phases exist. (0.016ºC and 0.61 kPa for water)  Only exsists when the both the pressure and the temperature are changed.  

Heat and Chemical Equations

A +∆H means that heat needs to be added to the chemical reaction as a reactant and that the reaction is endothermic.




2 Fe (s) +O2 (g) + 305 kJ   → 2 FeO (s)    ∆H = 305 kJ
A -∆H means that heat will be released from the chemical reaction as a product and that the reaction is exdothermic.



CH4 (g) +   2O2(g)  →   CO2 (g) +  2 H2O (l) +  890 kJ
∆H = -890 kJ
Heat of Combustion:


Amount of heat released when 1 mole of a substance is burned.


(See page 517 for table)

1 mole C3H8 (propane) = ∆H = -2220 kJ/mole
1 mole C8H18 (octane) = ∆H = -5471 kJ/mole

Food Labels = heat released per serving size

Heat of Solution:


Amount of heat released/absorbed when 1 mole of a substance dissolves.

NaOH (s) ( Na+ (aq) + OH- (aq) 

∆H = -445.1 kJ/mole

Heat of Formation: 

Amount of heat released or added to make 1 mole of a compound from its elements. (page 530)


C (s) +   2H2 (g)  →   CH4 (g) 
∆H = -76.4 kJ/mole
Stoichiometry and Heat:
CaO (s) + H2O ( Ca(OH)2 (s)  
(∆H = -65.2 kJ)

1) How many kJ of heat are produced from 7.2 moles of CaO?

2) How many kJ of heat are produced from 13.7 grams of CaO?
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