Name:_____________________________​​​​​​​____________ 

SCH4U           

 Acid – Base Titrations    

worksheet

A: strong acid with strong base

In a titration, 20.0 mL of 0.100 mol/L HCl (aq) is titrated with 0.100 mol/L NaOH(aq).  What is the pH under the following conditions.


a)  before titration begins

b)  after 19.0 mL of base has been added.


c)  at the equivalence point.  (# mols of acid = # mols of base)

d) at 21.0 mL of base added
 
e)  sketch this titration curve.  Label the equivalence point.


Balanced equation:


Net ionic equation:
a) no base has been added, therefore the pH of the solution is equal to the pH of the acid. (acid is strong)
Therefore:  [H+]  =    _______  and pH =  _________

b) Add 19.0mL of base.  Stoichiometric reaction use SRF chart to find the leftover HCl
	
	
	
	
	

	Start
	
	
	
	

	Reacts L/X
	
	
	
	

	Final
	
	
	
	


Therefore:  [H+]  =    _______  =                       and pH =  _________

c)  At equivalence point. 

# moles of acid = # moles of base             volume of base added =   ________


No HCl or NaOH left …all reacted

ONLY H2O IS PRESENT.        H2O    ⇄   H+  + OH-             [H+] =   ________      pH =  _______

d) at 21.0 mL of base…Stoichiometric reaction use SRF chart to find the leftover NaOH
	
	
	
	
	

	Start
	
	
	
	

	Reacts L/X
	
	
	
	

	Final
	
	
	
	


Therefore:  [OH-] =                   

 ,    pOH=                     [H+]  =    _______  and pH =  _________

e) sketch 
B: weak acid with strong base

In a titration, 20.0 mL of 0.100 mol/L HC2H3O2 (aq) is titrated with 0.100 mol/L NaOH(aq).  What is the pH under the following conditions.


a)  before titration begins

b)  after 19.0 mL of base has been added.


c)  at the equivalence point. 


d) after 21.0 mL of base 
 
e)  sketch this titration curve.  Label the equivalence point.

equilibrium reaction:

acid/base reaction:
a) no base has been added, therefore the pH of the solution is equal to the pH of the acid.  Use ICE.

	
	
	
	
	

	Initial 
	
	
	
	

	Change
	
	
	
	

	Equilibrium
	
	
	
	


Therefore:  [H+]  =    _______ =                         and pH =  _________

b) Add 19.0mL of base.

First the reaction between the weak acid and the base that was introduced is stoichiometric.

	
	
	
	
	

	Start
	
	
	
	

	Reacts L/X
	
	
	
	

	Final
	
	
	
	


Then the leftover weak acid established equilibrium…use ICE chart

Use ICE to find [H+],.  The initial acid concentration is the leftover moles of acid in the total volume =             
	
	
	
	
	

	Initial 
	
	
	
	

	Change
	
	
	
	

	Equilibrium
	
	
	
	


Therefore:  [H+]  =    _______  and pH =  _________

c)  At equivalence point. 

# moles of acid = # moles of base             volume of base added =   ________

 ALL THE H+  FROM THE ACETIC ACID IS GONE.    ALL OH- HAS BEEN USED UP.

What’s left over?    All soluble salts completely dissolve.
 


Reaction observed

Kb   =   kw / Ka

First the weak acid reacts with the base stoichiometrically… use SRF to find the concentration of the weak base formed.

	
	
	
	
	

	Start
	
	
	
	

	Reacts L/X
	
	
	
	

	Final
	
	
	
	


Then the weak base formed during the neutralization dissociated and reached equilibrium… use ICE to find OH-

The initial concentration of the weak base is the number of moles produced in the neutralization divided by the total volume….
	
	
	
	
	

	Initial 
	
	
	
	

	Change
	
	
	
	

	Equilibrium
	
	
	
	


Therefore:  [OH-]  =    _______  and pOH =  _________  and pH = ___________

d) 21.0mL of base, OH-  is in excess…calculate the excess OH- to find pH  use SRF chart

	
	
	
	
	

	Start
	
	
	
	

	Reacts L/X
	
	
	
	

	Final
	
	
	
	


Therefore:  [OH-]  =    _______ =                   and pOH =  _________  and pH = ___________

e) sketch the pH versus volume of base added.

Practice:   weak acid with strong base

In a titration, 40.0 mL of 0.200 mol/L benzoic acid (HC7H5O2 (aq)) is titrated with 0.100 mol/L NaOH(aq).  What is the pH under the following conditions.


a)  before titration begins

b)  after 70.0 mL of base has been added.


c)  at the equivalence point. 


d) after 90 mL of base has been added
 
e)  sketch this titration curve.  Label the equivalence point.

equilibrium reaction:

acid/base reaction:
a) no base has been added, therefore the pH of the solution is equal to the pH of the acid.  Use ICE.

	
	
	
	
	

	Initial 
	
	
	
	

	Change
	
	
	
	

	Equilibrium
	
	
	
	


Therefore:  [H+]  =    _______  and pH =  _________

b) Add 70.0mL of base.

First the reaction between the weak acid and the base that was introduced is stoichiometric.

	
	
	
	
	

	Start
	
	
	
	

	Reacts L/X
	
	
	
	

	Final
	
	
	
	


Then the leftover weak acid established equilibrium…use ICE chart

Use ICE to find [H+]

	
	
	
	
	

	Initial 
	
	
	
	

	Change
	
	
	
	

	Equilibrium
	
	
	
	


Therefore:  [H+]  =    _______  and pH =  _________

c)  At equivalence point. 

# moles of acid = # moles of base             volume of base added =   ________

 ALL THE H+  FROM THE WEAK ACID IS GONE.    ALL OH- HAS BEEN USED UP.

What’s left over?    

 


Reaction observed

Kb   =   kw / Ka

First the weak acid reacts with the base stoichiometrically… use SRF to find the concentration of the weak base formed.

	
	
	
	
	

	Start
	
	
	
	

	Reacts L/X
	
	
	
	

	Final
	
	
	
	


Then the weak base formed during the neutralization reached equilibrium… use ICE to find OH-

	
	
	
	
	

	Initial 
	
	
	
	

	Change
	
	
	
	

	Equilibrium
	
	
	
	


Therefore:  [OH-]  =    _______  and pOH =  _________  and pH = ___________

d) 90.0 mL of base…find the excess amount of hydroxide use SRF chart
	
	
	
	
	

	Start
	
	
	
	

	Reacts L/X
	
	
	
	

	Final
	
	
	
	


Therefore:  [OH-]  =    _______  and pOH =  _________  and pH = ___________

e) sketch

Practise: Strong Acid and Strong Base

Determine the pH at different points in a titration of 20.00mL of 0.600M HCl with 0.600M NaOH.

a) O mL of base

b) 15 mL of base

c) 19 mL of base

d) 19.9 mL of base

e) 20.O mL of base

f) 20.1 mL of base

g) 25 mL of base

Show your work below and fill in the chart with your final answers.  Draw a sketch of the pH vs volume and identify the end point.

	Initial Volume of HCl (mL)
	Initial amount of HCl (mols)
	Volume of NaOH added (mL)
	Amount of NaOH added (mols)
	Amount of excess reagent ( mols) (also write A if it is acid or B if is base)
	Total volume of solution (mL)
	Molar concentration of ion in excess (mols/L)
	pH

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


Calculations:

Sketch:

Ka = 





Ka = 
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