
Chemistry Notes w/ McKenney  2007-2008 

I’Chapter 11-4: Calculating Heat Changes  

• Hess’s Law 

You can use the heats of reaction of different reactions in combination to say 
something about a third reaction  

Rules:  

 You can add the left sides, the right sides, and the deltaHs 

 You can multiply everything by a number, multiply the deltaH by that number 

 You can reverse a reaction, make the deltaH negative 

 IF something appears on both sides, you can remove it from both  

 

• Example: Use Hess’s Law to find the enthalpy changes for the conversion of 

diamond to graphite. The following enthalpy changes are known:  

C(s, graphite) + O2(g)  CO2(g)  H = -393.5kJ 

C(s, diamond) + O2(g)  CO2(g) H = -395.4kJ 

 

 

 

 

 

 (-1.9kJ) – think of the best way to present this on the board to the class… 
method with circling the manipulated equations? Similar to systems in math? 

Hmm.  

• Example: Use Hess’s Law to find the enthalpy changes for the following equation:  

C(s) + O2(g)  CO2(g)  

 The following heats of reaction are given:  

2C(s) + O2(g)  2CO(g) H = -110 kJ 

2CO(g) + O2(g)  CO2(g) H = -283 kJ 

 

 

 

 

 

 

i 

 

 (-393 kJ) This one will take up a lot of space I think…  
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• Standard Heats of Formation  

Defines the enthalpy change of the formation of a mole of a single substance from 
each of its elements in standard form  

These elements in standard form are defined with an enthalpy of 0, these are 

somewhat arbitrarily chosen but always consistent  -- ex, the diatoms, graphite form 

or carbon, some others…  

• STUDENTS: Please copy table 11.6 from page 316 here. Without the table you will 

receive no credit for this assignment.  

• Using Heats of Formation to calculate Heat of Reaction   

H 0
= H f

0 Hi
0
 

 By summing the products’ heats and subtracting the reactants’ heats, the heat of 

any reaction can be calculated 

• Example: What is the standard heat of reaction for the reaction of gaseous carbon 
monoxide with oxygen to form gaseous carbon dioxide?  

 

 

 

 

 

(Sample problem p317)  

(O2  0, CO  -110.5kJ, CO2  -393.5 kJ)  

(-566 kJ)  

• Example: Calculate the heat of combustion of propane (C3H8, H0
f = -105 kJ) from 

standard heats of formation. Use the following equation:  

C8H8(g) + 5O2(g)  3CO2(g) + 4H2O(l)  

 

 

 

 

 

(C3H8  -105kJ, O2  0, CO2  -393.5 kJ, H2O  -285.9 kJ) 

 (-2220kJ)  

 

Homework: Section 11-3 (p317) #30-31  

(p318) #32-35 


