Chemistry 11

Unit V

Problem Set 5.6 - Dilution Calculations

When water is added to a solution, the volume of the solution is affected, but the number of moles of solute is not.  We have experienced when a solution has been diluted when, for example, too much water has been added to juice crystals.  If a solution has water added to it, the concentration (molarity) will decrease.  This is demonstrated by the formula for molarity:


M = moles / litres
If the amount of litres is increased and moles stay the same, the denominator gets larger, and as a result, the concentration, M, gets smaller.

There are two ways to solve dilution problems.

Method 1 – the mole method:
The final concentration of a solution will simply be the total number of moles of solute divided by the total volume.  So, if the moles are known, they are divided by the new volume to give the new concentration.
Example 5.3-1

What is the concentration of a 0.45 M NaCl solution after 300 mL have been diluted to 1.0 L?
moles of NaCl in original solution is:
M = moles / L







moles = M x L







moles = 0.45 moles/L x 0.300 L







moles = 0.135 mol
this is now dissolved in a total of 1.0 L, so that the new concentration is 







M = moles / L







M = 0.135 moles/ 1.0 L







M = 0.135 mol/L
The solution, in other words has been diluted from 0.450 M to 0.135 M by adding the water.

Method 2 – the dilution factor method:

The final concentration can be seen as a fraction of the original concentration.  The dilution factor sorts out what fraction of the original volume is to the new volume, and uses this to find the new concentration.

Example 5.3-2

What is the concentration of a 0.45 M NaCl solution after 300 mL have been diluted to 1.0 L?


The factor the volume has been changed by is (0.30 L/ 1.0 L), or 0.30.


The concentration, then, should be 0.30 times smaller than it was before it was diluted. 

The new concentration is then equal to the old concentration times this dilution fraction or factor.






new M = old M x (old V / new V)






new M = 0.450 mol/L x (0.30L / 1.0 L)






new M = 0.450 mol/L x 0.30






new M = 0.135 mol/L


5.19	560 mL of a 0.75 M solution is diluted to 900 mL.  What is the new concentration of the solution?





5.20	What is the final concentration after 45.0 mL of 0.75 M HCl are added to 75.0 mL of water to make a total volume of 120 mL?





5.21	What is the concentration of NaCl when 34 g of NaCl are dissolved up into 35.0 mL and then 25.0 mL of water are added?





5.22	1.7 L of a 0.96 M solution of Na2SO4 are added to 3.0 L of water.  What are the final concentrations of the Na+ and SO42- ions after mixing?





5.23	What volume of 6.5 M HCl are needed to make 750 mL of a 0.75 M HCl solution?





5.24	What volume of 0.37 M sucrose can be made from 150 mL solution that is 1.7 M sucrose?





5.25	What is the concentration of MgCl2 as a 0.35 M solution is concentrated from 1.0 L to 0.250 L?





5.26	What are the concentrations of each of the ions of AlCl3 as 3.40 L of a 0.45 M solution is concentrated to 1.56 L?





5.27	What is the concentration of Cl- when 250 mL of 1.36 M NaCl is added to 368 mL of 1.04 M MgCl2?








