Acid-base Titration/pH Curves
Contact Mr Ong @ 9863 9633 for complete Ionic Eqm concise notes
A plot of pH verses the volume of acid or base added

(i)
Strong acid-strong base (25 cm3 of 0.10 M HCl + 0.10 M NaOH)



(ii)
Weak acid-strong base (25 cm3 of 0.10 M CH3CO2H + 0.10 M NaOH)
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(iii)
Strong acid-weak base (25 cm3 of 0.10 M HCl + 0.10 M NH3)
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(iv)
Weak acid-weak base (25 cm3 of 0.10 M CH3CO2H + 0.10 M NH3)
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initial pH low due to strong acid





pH = -log [H+]


[H+] = [strong acid]





pH increases sharply at equivalence point





pH = 7 at equivalence point





salt does not undergo hydrolysis





pH flattens out at a high value beyond equivalence point due to a strong base





phenolphthalein or methyl orange indicator





volume required for exact neutralisation





equivalence point





X





initial pH higher due to weak acid





pH = -log[H+]


[H+] NOT EQUAL to [weak acid]


MUST MAKE USE OF Ka





pH rises faster initially





after that pH changes gradually due to formation of buffer solution (weak acid + salt of weak acid)





CH3COOH + NaOH → CH3COO-Na+ + H2O





pH > 7 at equivalence point due to hydrolysis of salt





CH3COO- + H2O ⇌ CH3COOH + OH-





pH flattens out at a high value beyond equivalence point due to a strong base





phenolphthalein indicator





volume required for exact neutralisation





max. buffering capacity pH = pKa


(mid-point of start to exact neutralisation)





X





buffer region





equivalence point





X





initial pH low due to strong acid





pH = -log [H+]


[H+] = [strong acid]





pH rises faster initially





pH < 7 at equivalence point due to hydrolysis of salt





NH4+ + H2O ⇌ NH3 + H3O+





pH flattens out at a fairly low value beyond equivalence point due to a weak base





methyl orange indicator





volume required for exact neutralisation





X





equivalence point





initial pH higher due to weak acid





pH = -log[H+]


[H+] NOT EQUAL to [weak acid]


MUST MAKE USE OF Ka





pH rises steadily





pH rises much less sharply near equivalence point (See *)





pH flattens out at a fairly low value beyond equivalence point due to a weak base





no appropriate indicator as there is no marked change in pH throughout the titration





*At equivalence point, the salt CH3COO-NH4+ is formed.





Both anion and cation undergo hydrolysis in water according to the equations:





CH3COO- + H2O ⇌ CH3COOH + OH-


NH4+ + H2O ⇌ NH3 + H3O+





At equivalence point, if Ka > Kb, pH <7


           if Ka < Kb, pH >7











