
Enthalpy of Reaction from Bond Energies 
 

 
 

(bonds broken) (bonds formed)H D D    

 
 

        Energy required   Energy released 
 
 

D represents the bond energy per mole of bonds and 
D always has a positive sign. 
 
Example:  H2(g)  +  F2(g)    2 HF(g) 
 

2H H F F H FH D D D 
         

 

      432 154 5651mol 1mol 2mol
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kJ kJ kJ 
 
  

       

      544kJ  
 



 

Enthalpy of Reaction Involving Salts 
 

Calculate the enthalpy of the following reaction: 

Ba(s)  +  Cl2(g)    BaCl2(s) 
 

Energy Data 
Lattice Energy -2056 kJ/mol
1st Ionization Energy of Ba +503 kJ/mol
2nd Ionization Energy of Ba +965 kJ/mol
Electron Affinity of Cl -349 kJ/mol 
Bond Energy of Cl2  +239 kJ/mol
Enthalpy of Sublimation of Ba +178 kJ/mol

 
Solve using a Hess’s Law approach: 

 
Ba(s)   Ba(g)    H = 178 kJ  (Sublimation) 
Ba(g)  Ba+(g) + 1 e-   H = 503 kJ  (IE1) 
Ba+(g)  Ba+2(g) + 1 e-   H = 965 kJ  (IE2) 
Cl2(g)  2Cl(g)    H = 239 kJ  (BE) 
2Cl(g)+2e-  2Cl-(g)  H = 2(-349) kJ  (EA) 
Ba+2(g)+2Cl-(g)  BaCl2(s)  H = -2056 kJ  (LE) 
 
Ba(s) + Cl2(g)  BaCl2(s) H°

f = -869 kJ/mol 
 
 


