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18.1 Lewis acids and bases 

Lewis acid -

Lewis base -

We can relate these terms to those of "nucleophile" and "electrophile" found in organic 
chemistry:
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The dissociation of water is an endothermic reaction (as it requires breaking a bond).

How will an increase in temperature affect Kw? How will it affect pH?
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As weak acids and bases only partially dissociate, we cannot calculate [H+] or [OH-] from 
knowing their initial concentrations. So we must use equilibrium expressions to do so:

• Ka is the acid  dissociation constant .
• A higher value = more dissociation = stronger acid

• Kb is the base  dissociation constant .
• A higher value = more dissociation = stronger base

Important points:
• Given concentrations are initial  concentrations.
• Concentration values of pH/pOH/Ka/Kb must be equilibrium concentrations (when 

equilibrium has been reached).
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 As with [H+], [OH-] and Kw we can use a logarithmic function to make numbers much 
easier to handle:

High Ka of conjugate acid --> Lower Kb of conjugate base (and vice-versa)
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The 2 main types - those that maintain an acidic solution and those that maintain a basic 
one. Buffer solutions are made using a mixture of 2 solutions that between them contain 
a conjugate acid-base pair.
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Factors that can affect buffer solutions

0.1M 4.76

0.01M 4.76

103M 4.79

104M 4.95

1. Dilution:  Although diluting a weakly acidic or basic buffer solution would reduce 
the concentration of H+ or OH- ion, because their concentrations are so low (as they 
are weak) the effect on changing pH or pOH can be ignored. For this reason we 
consider that dilution does not affect the pH or pOH.

This table shows the effect on pH  when diluting an ethanoic acid buffer solution from 
0.1 M to 0.0001 M.

However, the "buffering capacity" (ability to maintain pH) will be reduced because the 
concentrations are less.

2. Temperature : As temperature affects Ka and Kb , it will affect the [H+] and [OH-] and therefore it will 
affect the pH of a buffer.
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Not all salts form neutral aqueous solutions . It depends on the extent to which the ions 
can react with water and hydrolyse it.
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When carrying out acid-base titrations, we might expect that plotting a graph of pH would 
give a linear relationship. This, however, is not the case mostly due to the logarithmic nature of 
the pH scale.

The equivalence point is when the acid and base perfectly neutralise each other.

In the graphs that you must be able to sketch and explain, we assume the following:

The half-equivalence point is when exactly half of the acid has been neutralised. Around 
this point in the graph we have a buffer solution formed as there are approximately equal 
amounts of the weak acid and its conjugate base.

Calculating pK a from the pH at the half-equivalence point
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A small amount of added acid or alkali will disrupt this equilibrium and therefore cause a 
colour change.

If the pH  at which an indicator  changes happens to be in the equivalence point  of an acid-
base titration then we can use it to indicate the end-point .

Choosing a suitable indicator for a titration
If the pH  at which an indicator  changes happens to be in the equivalence point  of an acid-
base titration then we can use it to indicate the end-point .
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