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Ch 7.3: STOICHIOMETRY:  Molar Concentration
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A) Molar Concentration (Molarity) 

               




  Molarity (M) =           n (moles of solute) 

 



 



     V (total volume of solution in Litres)      

To determine the molarity of a concentration by stoichiometry, one common application is by the method called titration.  Note:  When we deal with liquid volume, we CANNOT use 22.4L/mol.  This conversion factor is used for gases at STP.  Otherwise, the approach to solve the problem is the same as before:

The 3-Steps!!!
Step 1:  Given ( Mole 

Step 2:  Mole Ratio (between the given and unknown)

Step 3:  Mole of Unknown ( Wanted quantity and unit of Unknown

Examples

1)  What volume of 0.556 M HCl neutralizes exactly 25.4 mL of 0.458 M sodium hydroxide solution?

        The equation for the reaction is:

HCl(aq) + NaOH(aq)  NaCl(aq) + H2O

B)  Titration:

(i) Basic Definitions:

Titration:  A process used to determine the concentration of a solution.
Standard solution (titrant):  solution with known concentration

Sample solution:     solution with unknown concentration.

Equivalence point:  mole ratio of each species in solution = mole ratio in the balanced reaction equation

(ii) Method:

React the standard solution with the sample solution until the equivalence point is reached.  When acid-base (pH) indicators are used, this can be identified when a colour change is observed.  
*Note: It doesn’t matter whether you put the standard or sample solution in the burette or flask, but usually we put the standard in the buret because we don’t have a lot of sample to waste.
Titration
1)  A sample of H2SO4 is titrated with a standard NaOH solution.  

      What is the [H2SO4] ?

H2SO4  +  2 NaOH (  Na2SO4 + 2 H2O

	
	Concentration


	Volume

	Sample Solution
	
	

	Standard Solution
	
	

	Mole Ratio at the Equivalence Point
	


Classwork:

1a)  If 19.8 ml of H3PO4 with an unknown molarity reacts with 25.0 ml of 0.500M KOH, what is the 

molarity of the H3PO4? 

H3PO4 (aq) +3KOH (aq) ( K3PO4(aq) + 3H2O (l)

b)  What volume of 0.200M KOH is required to react with 125 ml of 0.250 M H3PO4 in order to reach the  

      equivalence point?
Practice Questions:  Hebden, p. 131 #17-23
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