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The pH titration curve of weak base(NHsOH) and
strong acid (HCI)











  Weak Base and Strong Acid Titration (WB-SA)





AP Chemistry         Weak Base and Strong Acid Titration





Four main characteristics:


higher starting pH- in the basic region


Slow change in pH near the equivalence point due to buffering action


Equivalence point at <pH 7, due to cation hydrolysis


Sharp fall in pH after equivalence point due to excess strong acid





Region 1: Initial pH: 0. mL of 0.100 M HCl is added to 40.0 mL of 0.0750 M NH3 (aq) Kb= 1.8 X 10-5


pH starts relatively high (in the basic region) because a weak base is being titrated.


List the species present during this phase of titration.





Which species determine the pH?





pH Calculation: ICE Chart or Kb expression














pH: 





Region 2: Between initial pH and equivalence point: 12.5 mL of  0.100 M HCl is added to 40.0 mL of 0.0750 M NH3 (aq)


Moles base > moles acid added


pH is determined by considering extent of neutralization  and equilibrium reactions.


Equation 1: Neutralization: reaction goes to completion


	NH3 (aq) + H+(aq) →NH4+ (aq) 


Equation 2: Equilibrium: extent of reaction based on Kb


	NH3 (aq) + H2O (l) ↔ NH4+ (aq) + OH- (aq)





pH Calculation: 


Neutralization ICF Chart


	R   NH3 (aq) + H+(aq) →NH4+ (aq)
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Which species determine the pH?





[OH-]= ICE Chart or Kb expression. Be sure to change moles in the ICF chart to M by dividing by total volume.


Kb =[HB][OH-]


	 [B-]























pH=                                          








Region 4: After equivalence point: 50.0mL of 0.1 M HCl is added to 40.0 mL of 0.0750 M NH3 (aq)


Moles base < moles acid added


pH is determined by concentration of excess acid in solution (as in strong acid/strong base); equilibrium can be ignored





Neutralization ICF Chart


	R  NH3 (aq) + Cl-(aq) →NH4+ (aq) + Cl-(aq) 
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Species present after titration:





Which species determine the pH?





pH Calculation: 









































Particulate level drawing








Region 3: Equivalence point:30.0 mL of  0.100 M HCl is added to 40.0 mL of 0.0750 M NH3 (aq)


Equivalence point at pH < 7 because only species present are H2O and the salt (NH4+ and Cl-); ammonium ion is a weak acid and hydrolyzes to produce an acidic solution.


Neutralization ICF Chart


	R   NH3 (aq) + H+(aq) →NH4+ (aq) 
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Species present after neutralization:





Which species determine the pH?





Hydrolysis of Cation Equation: NH4+ + H2O (H+OH-) �  NH3 + H3O+





ICE Chart:


R NH4+ + H2O (H+OH-) �  NH3 + H3O+


I


C


E











Ka =[AOH][H+]


             [A+]
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Practice Problem:


: 0.100 M HCl is added to 40.0 mL of 0.0750 M NH3 (aq); calculate pH at regular intervals of titration. (Kb = 1.8 x 10-5)


After 15.0 mL of 0.100 M HCl has been added: 9.26


After 30.0 mL of 0.100 M HCl has been added: 5.31


After 60.0 mL of 0.100 M HCl is added: 1.52
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