Acid/Base Strength


There are a couple of ways that you can estimate the relative acid strength.  You can use periodic trends that deal with the electronegativity, bond strength, or ionic radii.  You should know all of the acid/base definitions.

1. Lewis acid – electrons pair acceptor

2. Lewis base – electron pair donor

3. Bronsted-lowry acid – proton donor

4. Bronsted-lowry base – proton acceptor

5. Arrehenius acid – dissociates H+ in water

6. Arrehenius base – dissociates OH- in water

HA – acid

A- - conjugate acid
     B – base

BH+ - conjugate base


Knowing these definitions will give you an idea of what compounds tend to behave as acids versus bases.  But when you have identified what compounds are acids and which are bases how do you find the relative strengths?  

1. If the Ka – Kb is given remember that as the Ka ( the strength of the acid increases, as the Kb ( the strength of the base increases

2. If the A- in the acids are in the same group of the periodic table you have to look at relative bond strengths.  As the ionic radii (, the Zeff (,  bond strength  (, acid strength (.  Remember we are going to say that fluorine is the smallest atom, as you go down the periodic table the ionic radii increases and as you go from left to right the ionic radii increases.  To have a strong acid, you need a weak bond so that the H+ will dissociate easily.  So as bond strength (, acidity (.  This is why HF is a weak acid and HCl is a strong acid.  

3. If the A- atoms in the acid are in different groups, you look at electronegativity.  As the electronegativity of A- ( the acidity (.  ( polarity is the reason why.  Polar molecules dissociate in polar solvents, water is a polar solvent.  So as electronegativity (, polarity (, dissociation (, and acidity (.

4. The general periodic trend is that as you go from left to right acidity (, basicity  (.  As you go from top to bottom acidity (, basicity (.

5. Particular examples:  Basic nitrogen vs. nitrogen

A lewis base is an electron pair donor, so a nitrogen that has 1 or more pairs of electrons to donate is highly basic with respect to a nitrogen with no lone pair.

A lewis acid is an electron pair acceptor remember that AlCl3 is a lewis acid.  If you have a lewis acid it must have space to accept a pair of electrons.  In some cases it must be able to have an expanded octet, and empty d orbitals.  A typical giveaway are transition metals, most transition metals can bind up to 6 substituents.  So be on the look out for transition metal complexes. 

