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When an acid or base is dissolved in water, it will dissociate, or ionize, the amount of ionization being dependent on the strength of the acid or base. A strong electrolyte is completely dissociated, while a weak electrolyte is partially dissociated.


     Pure water ionizes slightly, or undergoes autoprotolysis (self-ionization of solvent to give a cation and anion):

The equilibrium constant for this is:

We will use H+ in place of H3O+ for simplification, also, molar concentration will generally be used instead of activities and represented by square brackets 
[  ] around the species).





Example: A 1.010-3 M solution of HCl prepared. What is the hydroxyl ion concentration [OH-]?
Example: Calculate the pH of a 210-3M HCl?
Example: Calculate the pOH of a 510-2 M NaOH?
Example: Calculate the pH of a solution prepared by mixing 2.0 mL of a strong acid solution (keep track of millimoles) of pH3.0 and 3.0 mL of a strong base of pH 10.0 ?
Example: The pH of a solution is 9.67. Calculate the hydrogen ion concentration in the solution?
Note: if the concentration of an acid or base is much less than 10-7 M, then its contribution to the acidity or basicity will be negligible compared with the contribution from water. The pH of a 10-8 M sodium hydroxide solution would therefore not differ significantly from 7. If the concentration of the acid or base is around 10-7 M, then its contribution is not negligible and neither is that from water, hence the sum of the two contributions must be taken.
Example (6): Calculate the pH and pOH of a 1.0  10-7 solution HCl?




Since the H+ contributed from the ionization of water are not negligible compared to the HCl added?




using the quadratic equation to solve:-


 




Example: Calculate the pH and pOH of a 1.010-3 M solution acetic acid, Ka = 1.7510-5?

Example: The basicity constant kb for ammonia is 1.7510-5 . Calculate the pH and pOH for a 1.010-3M.
for weak bases:-

Salts of weak acids and bases:
Example: Calculate the pH of a 0.1M solution of CH3COONa, ka=1.75 10-5?
for salt of weak acids:
Example: Calculate the pH of a 0.25M solution of ammonium chloride NH4Cl
for salt of weak bases:
Buffer solution
A buffer is defined as a solution that resists change in pH when a small amount of an acid or base is added or when the solution is diluted.
There are two types of buffer solutions, acidic and basic buffers. Acidic buffer is prepared by mixing a weak acid and its salt, while basic buffer is prepared by mixing a weak base and its salt.
Henderson-Hasselbalch equation: for acidic buffer
                              HA + H20 ⇌ H3O+ + A-          
                              
                             
	 


In the same way for basic buffer
                             B + H2O  ⇌  BH+ +  OH-         
                             [OH-] =   =   
                                    
	   


Example: Calculate the pH of a buffer prepared by adding 10mL of 0.1M acetic acid to 20mL of 0.1M sodium acetate?
Example: Calculate the pH of a solution prepared by adding 25mL of 0.1M sodium hydroxide to 30mL of 0.2M acetic acid?
Example: A buffer solution is 0.2M of acetic acid and sodium acetate. Calculate the change in pH upon adding 1.0mL of 0.1M hydrochloric acid to 10mL of this solution?

Example: Calculate the volume of concentrated ammonia and the weight of ammonium chloride you would have taken to prepare 100mL of a buffer at pH 10.0 if the final concentration of salt is to be 0.2M?
Example: How many grams ammonium chloride and how many millilitres 3.0M sodium hydroxide should be added to 200mL water and diluted to 500mL to prepare a buffer of pH9.50 with salt concentrated of 0.10M?

Example: Calculate the hydroxide ion concentration in a 0.0100 M sodium hypochlorite. The equilibrium between OCl- and water is:     OCl- + H2O ⇌ HOCl + OH-    (Ka= 3×10-8)
Example: Calculate the hydroxide ion concentration of a 0.0750 M NH3 solution. 

1

