Chapter 5
Page 16: Enthalpy vs. Energy: A Calculation 

U = q + w
  w = -pV
 V < 0
  > 0
 
 A 
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Surrounding System – Rx Solvenet

If we measure the temperature of the surroundings [heat of solution] we will see: 
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D
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Marshmallow 4g      1J/g/c 
Strawberry 12 g       4J/g/c
It takes a lot less heat energy to raise temperature of 
Marshmallow
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Heat capacity
Heat is related to changes in temperature
Q  T
Q = cV

Specific Heat Capacity

[Marshmallow]

q = cmV 
 = (1 J/g/c) (4g) (200C) 

 = (4J/g/c) (12g) (200C) 
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Measuring Heat: The Coffee Cup Calorimeter
What happens to temperature of water? Decrease

The temperature of the solid sample? Increase

Heat?  
 =

How can we find c for the substance?
 =  

 = 
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 = 

 = 
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Another Heat Measurement: Bomb Calorimeter
Volume is kept constant 
 w = 0 
 w = U
All energy of Rx is used to change temperature of calorimeter
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Calorimetric Calculations: Ex 1 

A chemist burns 0.8650g of graphite in a new bomb calorimeter, and carbon dioxide forms. If 393.5 kJ… 

 = 393.5 kJ  =  

 = 

T =   

=    
   
        =  10.85 kJ/K 


Page 26: Example 2
Coffee cup calorimeter – constant pressure*
 q = H

Ba( + 2HCl  Ba + 0

 =  = 0.0250mol = 

[2 molar equivalent HCl are needed vs. 1 mol equivalent for Ba(

 =   = 1380J = -

 =  = -55.4 kJ/mol H20 




Page 27: Stoichiometry of Thermochemical Equations

0   + ½                 H  = 286 kJ/mol 

Endothermic or exothermic? ENDOTHERMIC

What happens if I choose to balance the equation to get rid of fractions?

0   +               H = 2286 kJ/mol 

Per molar equivalent of the reaction as it is written 

Page 31: Hess’ Law 
C + 2H2  CH4 

C +     -393.5

  +   0  -571.6 x 2
= 2  +   0   ^^

CH4 + 202  CO2 + 2H20  -890.4 
= (0+    + )   890.4

-646.3 kJ/mol 




Page 32: Standard Enthalpy Values

  standard conditions

1. A gas = pressure at exactly 1 bar  p
2. A solution = concentration at exactly 1 molar  c
3. Pure sub. = most stable form at 1 bar and the temperature of interest  pure 0 standard state is liquid
4. Pure element = the form at which it exists at 1 bar  oxygen standard state is 

Page 33: Standard Enthalpy of Formation

H  units J/mol

What are some reference elements at 298K?
e.g: for oxygen , for carbon C(s, graphite), for Ca(s), for (g)

What would the standard formation reaction be for caffeine?
C8H10N4O2

 +  +  +  C8H10N4O2


If it is standard  REFERS TO 1 MOLAR EQUIVALENT 


Page 35: Hess’ Law



Page 36:
If formation enthalpies are available then use…
TEXTBOOK APPENDIX B

Exothermic – 


Page 38: Bond Energies and Heat of Formation

Energy must be put in to break bonds
Heat released = (-)

Sum of the bond energies of reactant – Sum of the bond energies of products
Page 39 

H-H  432 x3
N---N 945
N-H     -391 x 6 (-ve since it’s a product)
             ____________
               -105kJ/mol 
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