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77..55 Acidity & Basicity Reviewed

Brønsted-Lowry Definition of Acids and Bases

• Acid: a substance that can donate a proton

• Base: a substance that can accept a proton

• Example

– Hydrogen chloride is a very strong acid and essentially all 

hydrogen chloride molecules transfer their proton to waterhydrogen chloride molecules transfer their proton to water
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• Strengths of Acids and Bases

– Ka and pKa

• Acetic acid is a relatively weak acid and a 0.1M solution 

is only able to protonate water to the extent of about 

1%

• The equilibrium equation for this reaction is:
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• Dilute acids have a constant concentration of water 

(about 55.5 M) and so the concentration of water can 

be factored out to obtain the acidity constant (Ka)

• Ka for acetic acid is 1.76 X 10-5

• Any weak acid (HA) dissolved in water fits the general • Any weak acid (HA) dissolved in water fits the general 

Ka expression

– The stronger the acid, the larger the Ka
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• Acidity is usually expressed in terms of pKa

– pKa is the negative log of Ka

– The  pKa for acetic acid is 4.75

– The larger the pKa, the weaker the acid
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• Predicting the Strengths of Bases

– The stronger the acid, the weaker its conjugate 

base will be

• An acid with a low pKa will have a weak conjugate base

• Chloride is a very weak base because its conjugate acid 

HCl is a very strong acid
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– Lewis Definition of Acids and Bases

• Lewis Acid: electron pair acceptor

• Lewis Base: electron pair donor

• Curved arrows show movement of electrons to form 

and break bonds
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• Opposite Charges Attract and React

– BF3 and NH3 react based on their relative 

electron densities

• BF3 has substantial positive charge on the boron

• NH3 has substantial negative charge localized at the 

lone pair
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