Lesson #1:  Solubility Introduction

All solutions contain 2 components:
A:  Solute – the substance being dissolved (for the purpose of Chem 12, this will always be a 	 	        solid)
B:  Solvent – the substance that causes the solute to dissolve (for the purpose of Chem 12, this 	  	          will always be water)

Saturated solution – Solutions which contain the maximum amount of solute dissolved at a given  		         temperature.

Solubility – the amount of solute contained within a given volume of a saturated solution at a 	  	       given temperature.  Measured in (g/L) or (mol/L).

Dissolution – ionic crystals dissociate in water to form hydrated ions which allow for the passage 	          of an electric current through the solution.

Dissociate – ions in a crystal break apart.
Q:  Why do ionic crystals dissociate in water?
A:  Water has a prominent dipole.  The interaction between the dipole in water and the charged ions causes ions to separate (i.e., dissociate) and each ion is then surrounded by water molecules (i.e., hydration).
Orally:  
Q:  The dipole is a slight charge separation.  How is this strong enough to separate ions that have full charges?  (Analogy: Grade 9 trying to separate a grade 12 couple)
A:  One water molecule with slight charges would not be strong enough to do this, but many water molecules can. (Many grade 9’s can separate the grade 12 couple).


http://www.mhhe.com/physsci/chemistry/essentialchemistry/flash/molvie1.swf

Q:  Why do some substances dissolve better than others?
A:  Two factors that contribute are:
1. Crystal lattice energy – the strength of the bonds.  Large C.L.E = lower solubility
2. Hydration energy – the energy released due to hydration.  Large hydration energy = larger solubility.


Three categories of solutions that result:
1. Non-electrolytes (prepared using molecular compound) – very poor ionic dissociation = poor electrical conductivity
2. Weak electrolytes (prepared using low solubility ionic salts) – moderate ionic dissociation = moderate electrical conductivity
3. Strong electrolytes (prepared using highly soluble ionic salts) – large ionic dissociation = excellent electrical conductivity
Equations for substances dissolving in water:
Molecular:  e.g., 	CH3OH(l)  --------------  CH3OH(aq)
Ionic:  e.g., 		CaBr2(s)  --------------  Ca+2(aq)  +  2Br-(aq)
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