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Solubility and Concentration

OBJECTIVES:

4. Define the concept of solubility.

5. Identify how to express the concentration of solutions.

6. Compare and contrast saturated, unsaturated, and supersaturated solutions.

7. Describe the effects of pressure and temperature on the solubility of gases.

VOCABULARY:

Solubility

Concentration

Concentrated 

Dilute

Saturated

Unsaturated

Supersaturated


Solubility is the maximum amount of a solute that will dissolve in a specific solvent under given conditions.  Those conditions are the nature of the solute and solvent, temperature, and pressure when dealing with gasses.  To compare the solubility of two substances you would dissolve them in the same solvent at the same temperature.
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The concentration of a solution tells you if it is strong or weak.  Concentrations are often described as concentrated or dilute.  A concentrated solution is one in which a large amount of solute is dissolved in the solvent.  A dilute solution is one that has a small amount of solute in the solvent.  A more precise way is to state the percentage by volume of the solute.  Orange drink that is 10% orange juice is made by mixing 10 mL of juice with 90 mL of water. 
Saturated Solutions – a solution that contains all the solute it can hold at a given temperature.
Unsaturated Solution – any solution that can dissolve more solute at a given temperature.

Supersaturated Solution – one that contains more solute than a saturated one at the same temperature.  They are made by making a saturated solution at a higher temperature and then allowing the solution to cool without disturbing it.  If you add a seed crystal then the excess solute will crystallize out of the solution.

Sometimes the solute in the solution will be a gas.  Shaking or pouring a solution of a gas in a liquid causes gas to come out of solution.  The gas molecules are exposed to the surface, where they escape from the liquid.  

Both pressure and temperature affect the amount of gas solute that can be dissolved in a liquid solvent.  Increasing the pressure of the gas over the liquid increases the amount of gas that will dissolve in that liquid.  This is why soda is bottled under pressure.  When the pressure is decreased (or the bottle is opened), the gas solute comes out of the liquid solvent.  Lowering the temperature of the liquid will also allow more gas to be dissolved in that liquid.  Compare drinking a warm soda to a cold one.  The cold one will have more gas dissolved in it than the warm one.
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