Chapter 13, Solutions

Solution : A homogeneous mixture of two or more substances. 

Solvent :  The substance in a solution that dissolves another substance.

Solute:  The substance in a solution which is considered to be dissolved into solvent.

Miscible : Two liquids that mix completely in one another to form a solution.

Immiscible : Two liquids that do not mix together or dissolve in one another.

Aqueous solution : ( aqua = water ) Solution of solutes in water are generally referred to as aqueous solutions.

Solubility : Solubility is a maximum amount of substance that dissolves in a given volume  of solvent at a specified temperature.

Saturated solution : A solution where the maximum amount of substance is dissolved in a given amount of solvent at a given temperature.

Unsaturated solution : A solution where less than the maximum amount of a substance is dissolved in a given amount of solvent at a given temperature.

Supersaturated solution : A solution that contains more of a solute than is considered in the saturated solution.

Factors that affect solubility :

1) Attractive forces between solvent molecules and solute molecules :

  Polar substances  tend to dissolve in one another . Nonpolar substances dissolve in one      another. NaCl dissolves in water, because water molecule is a polar molecule :

                              H2
                              O

                H2O     Na +  OH2          Na is positive and O has partial negative charge, Cl is 

                              O                      negative and H has partial positive charge.        

                              H2                             These attractive forces between water molecules and the ions in NaCl cause sodium chloride dissolves readily in water.

Molecules contain hydrogen bonding can dissolve each other. Example : ethyl alcohol is very soluble in water. 

2) Temperature :

  Usually the solubility of an ionic substance increases with temperature.

 In most cases, gases are more soluble in a liquid solvent at lower temperature than they are at higher temperature.

3) Pressure :

  Generally pressure has a significant effect only on the solubility of a gas in a liquid or solid solvent.

                                                    Mass of solute

Mass percent of Solute  =                                                       ( 100 %

                                                   Mass of solution

Quantity of solute in a solution : Concentration is a general term that we use to specify the quantity of a solute in a solution.

Molarity :  Molarity is a concentration unit equal  to the moles of solute dissolved in a liter of solution.

                                                             Moles of solute    

                                 Molarity = M =                              

                                                             Liter of solution    
Preparing a solution of known Molarity by Diluting a more concentrated one:
M1V1=M2V2 
M1= Molarity of concentrated one

V1=Volume of concentrated one

M2=Molarity of diluted solution

V2=Volume of diluted solution

