Properties of Solutions
1. Colligative properties

a. When a solvent has something dissolved in it, 

i. the boiling point of the solvent is elevated

ii. the freezing point is lowered

b. This happens because the vapor pressure is lowered, fewer molecules of solvent are escaping to the gas phase when a solute is present

i. Fewer molecules have the ability to escape to the vapor phase because of the strong attraction between the solute and the solvent molecules.  

ii. Remember the definition of boiling point: point at which vapor pressure equals the pressure of atmosphere.  

iii. Using the phase diagram below, you can see the effect of adding a solute on the freezing point and boiling point

1. Boiling point increases

2. Freezing point decreases
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2. Dissociation

a. When solutes dissolve the solute molecule is surrounded by water molecules

b. If the solute is ionic, than the ions separate and are surrounded by water molecules

i. NaCl ( Na+1  + Cl-1
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c. Because of this, ionic substances have more of an effect on the boiling point and freezing point than covalent compounds
i. C6H12O6(s) ( C6H12O6(aq)               (1 dissolved particle)

ii. NaCl ( Na+1(aq)  + Cl-1(aq)           (2 dissolved particles)

iii. CaCl2(s) ( Ca2+ (aq)+ 2Cl-1(aq)    (3 dissolved particles)

iv. Calcium chloride will have the largest effect and glucose, the least effect

3. Acid Dissociation
a. If there are ions present in solution, it will conduct electricity
b. Remember ionic substances conduct electricity when dissolved…
i. Sodium chloride solution will conduct electricity

ii. Tap water will conduct electricity because there are dissolved minerals in tap water (more minerals – harder water)
c. Water will conduct electricity as well because one water molecule will lose a hydrogen ion (proton) to another water molecule forming the “Hydronium ion, H3O+1 and a hydroxide ion, OH-1.
d. In plain water, this reaction is reversible.   Hydronium and hydroxide will react to form two water molecules
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e. Acids and bases will also conduct electricity

f. 
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i. A solution is said to be acidic if there are extra H+1 ions (will form hydronium ion)
1. The more hydrogen ions, the more acidic the pH

2. pH = -log [H+], 

a. If [H+] = 10-7, pH = 7, neutral
b. If [H+] = 10-2, pH = 2, acidic

c. If [H+] = 10-11, pH = 11, basic
ii. A solution is said to be basic if there are extra OH-1 ions
4. Solutes that conduct electricity when dissolved are called “Electrolytes” 

a. Electrolytes are important for:
i. Ca2+ movement allows muscles to contract and relax

ii. Presence of Na+ and K+ allow your nerve cells to respond to stimuli
b. Weak electrolytes vs. Strong Electrolytes
i. Strength of electrolyte depends on number of ions in solution

ii. More ions = strong electrolyte

iii. Fewer ions = weaker electrolyte

iv. For strong electrolytes, increasing the concentration increases conductivity because there will be more ions in solution

v. For weak electrolytes, increasing concentration does not effect conductivity.

1. At lower concentrations solvent molecules cause dissociation

2. At higher concentrations there are fewer solvent molecules to cause dissociation, therefore, fewer ions form
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