Unit 3: Properties of Solutions

Introduction to Solutions

Solution: a homogeneous mixture of two or more substances.  Made up of a solvent (the substance doing the dissolving) and the solute (the substance that dissolves).

· There are many different types of solutions (nine in total), but your textbook only looks at the 6 most important/common ones.  

( Solids dissolved in liquids: this is the most common type of solution.  When a solid dissolves easily, we tend to say that it is soluble.  When a solid solute does not tend to dissolve easily in water, we say that the solute is insoluble.

(Liquids dissolved in liquids: when two liquids dissolve in each other (like water and vinegar), we say that they are miscible.  Liquids that do not dissolve when mixed are said to be immiscible (like oil and water) and the less dense liquid will settle on top of the more dense liquid.

(Gases dissolved in liquids: these types of solutions are the basis for the pop industry.   Pop drinks are formed by dissolving carbon dioxide gas in water.

(Gases  dissolved in gases: the best example of this is the air around us.  Air is a solution made up of mainly nitrogen, oxygen, carbon dioxide, water and argon.

(Liquids dissolved in solids: The best example of this is liquid mercury mixed in with other solid metals such as copper, silver, etc.  These types of mercury solutions are called amalgams.

(Solids dissolved in solids: The best example of this is a metal alloy which is a mixture of metals (e.g., steel, bronze, 18K gold, pewter…).

Solubility: the physical property of a substance that describes how soluble or insoluble a substance is.    This is typically expressed as the mass of a solute that will dissolve in a specific amount to solvent (usually 100g of solvent).  When the maximum amount of a solid or gaseous solute has been dissolved in a certain amount of solvent, a saturated solution is obtained.

· Generally, solubility increases as temperature increases for solids.  Therefore, the definition of solubility must specify temperature.

· Solubility decreases as temperature increases in gases.

Ionic Compounds and Water

· We have already discussed the fact that water is a polar molecule.  Since the oxygen is more electronegative and holds the shared electrons more closely, the oxygen carries a slight negative charge and the hydrogen carries a slight positive charge.  This is important because it is what makes water such a good solvent.  When an ionic compound is added to water, the ions of the solute become more strongly attracted to the polar water molecules than to one another.  The positive ion is attracted to the negatively charged oxygen atom and the negative ion is attracted to the positively charged hydrogen atoms.  

Covalent Compounds and Water

· For a covalent compound to dissolve in water, it must be polar in some capacity.  For example, ethanol will dissolve in water but gasoline will not.  The reason for this is clearly seen when you look at the structure of the molecule.  Ethanol, CH3CH2OH, is essentially non-polar except for the OH group on the end.  This OH group, like water, is polar.  Therefore, when ethanol is added to water, the OH groups from the ethanol are attracted to the H2O molecules and therefore the two mix easily.  On the other hand, gasoline has no OH group on the end and is completely non polar.  So the gasoline molecules are more strongly attracted to non-polar molecules rather than polar ones.  
· It is useful to say “like dissolves like”.
