Acid Strength with Respect to Conjugate Base Stability


We have already talked about acid strength with respect to electronegativity, bond strength and periodic trends.  But what if you have 2 compounds with the same type of elements or the other rules don’t apply?  We have to come up with yet another way to tell which is stronger.


As the stability of the conjugate base increases (the number of resonance structures increases) the acid strength increases.  In the following example list the acids in increasing order of strength.



a)  CH3CH2OH       

b)  CH3COOH


c)  CH3SO3H
1. Write the chemical equation for the dissociation of the acids in water (conjugate base in italics)



a)  CH3CH2OH  +  H2O  (  H3O+  + CH3CH2O-


b)  CH3COOH  +  H2O  (  H3O+  +  CH3COO-


c)  CH3SO3H  +  H2O  (  H3O+  +  CH3SO3-
2. Draw the chemical structures and possible resonance structures of each conjugate base
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3. The one with the most resonance structures means that it is the most stable.  The most stable conjugate base was the strongest acid (before dissociation).  

4. c has 3 structures so CH3SO3H is the strongest acid, b has 2 structures so CH3COOH is the second strongest acid, and a has only 1 structure so CH3CH2OH is the weakest acid.





CH3CH2OH  <   CH3COOH
<   CH3SO3H





Weakest                   (   
    Strongest
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