Solution Concentration

Concentration tells us how much solute is dissolved in a specific amount of solution.

You are probably familiar with percent. 

% = (part / whole) x 100    =    ___solute_____ x 100 

        



 (solute + solvent)

While this tells us the mass of solute in a given amount of solution, it says nothing about the number of moles of solute.

Molarity is a concentration term that relates moles of solute to liters of solution.

Molarity = moles solute

                  


      liters solution

How do we expess molar concentration?

When a solution has 0.1 moles of sugar dissolved in 1 liter of solution, its concentration is 0.1 M sugar (preferably expressed as 0.1 mol sugar )








                      1 liter

Molarity can be used like a conversion factor to calculate the moles of solute in a given amount of solution.

Example 1 :

How many moles of NaCl are dissolved in 250 ml of a 1.2 M NaCl solution. What is the mass of NaCl in this solution?

1) All volumes need to be expressed in liters 1000 ml = 1 liter

250 ml solution | 1 liter      = 0.250 liter

                            1000 ml

2) “Convert” volume of solution to moles solute.

0.250 liter | 1.2 moles NaCl  = 0.30 moles NaCl

                 |    1 liter

3) “Convert” moles of solute to mass of solute.

0.30 moles NaCl | 58.5 g NaCl = 17.6 g NaCl



        1 mole NaCl

We can also use molarity as a conversion factor to calculate what the volume of a solution is given the amount of solute and the concentration.

Example 2 :

You want to make a 0.2 M NaCl solution and you have 15.0 g of NaCl. What would be the volume of the solution?

1) If you’re using molar concentration, the amount of solute needs to be converted to moles.

15.0 g NaCl   |  1 mole NaCl  =  0.256 moles NaCl

                      |   58.5 g NaCl

2) Convert moles of solute to volume of solution using molar concentration as a conversion factor.

0.256 moles NaCl  |  1 liter                  = 1.28 liters

                               |  0.2 moles NaCl

