Honors Chemistry II               Notes SOLUTION CONCENTRATION
Chapter 11   Section 11.1     

 #2. The concentration of a solution is the amount of solute present in a given quantity of solution.  Concentration can be expressed many ways. The most useful is Molarity.  

#3. Molarity is the number of moles of solute in one liter of solution.

    M = moles of solute
 liters of solution.

#4. 1.0 M Solution Preparation
A 1.0 M solution contains 1 mole of solute in a liter of solution

Procedure:  1. Solute is accurately weighed

                    2. Solute transferred to volumetric flask

                    3. Solvent added and solution stirred until all dissolved

                    4. Fill flask to 1 liter mark with water. 

#5. Percent Solutions:

  If both solute and solvent are liquids, the best way to make a % solution is by measuring the volumes. The concentration of the solute can then be expressed as a % of the solution by volume.  % means “parts per hundred’. 

#6.  20 % Alcohol Solution
If 20 ml of alcohol is diluted with water to a total volume of 100 ml, the final solution is 20% alcohol (v/v)

               % by volume = vol of solute          x  100

  

     

       vol of solution  

#7. Mass percent
Also called weight percent is the mass of the solute divided by the mass of the total solution (solute + solvent)

             % mass = grams solute



x 100


       grams solute + grams solvent

#8.  Mole Fractions:

  The ratio of the moles of solute in solution to the total number of moles of both solvent and solute is the mole fraction of that solute.

      In a solution containing Na moles of solute and Nb moles of solvent, the mole fraction, Xa, and the mole fraction of the solvent, Xb, can be expressed:

        Mol fraction solute     =         mol solute



                 mol solute + mol solvent

#9. Mole Fractions:
The mole fraction is a dimensionless quantity.  The sum of the mole fraction of all components in a solution must equal one.
#10. Molality

Certain colligative properties depend only on the ratio of the number of solute particles.  Two ways of expressing this ratio are molality and mole fraction.

#11. Molality (m) is the # of moles of solute dissolved in 1 kg of solvent (also called molal concentration)

                      molality = moles solute



     kg of solvent
Molality means 1000 g of water are added - not fill the container to 1000 ml.

#12. Dilution of Solutions
The procedure for preparing a less concentrated solution from a more concentration is called dilution.  Most dilutions involve determining how much water must be added to an amount of stock solution to achieve a solution of desired concentration.

#13.  SOLUTION DILUTION
    Moles of solute after dilution = mole of solute before dilution.

                   MinitialVinitial = MfinalVfinal
See page 515 sample exercise 11.2 :

#14. Conversion from molal to molarity:

Conversion from molarity to molality.

