Colligative Properties




Name_______________________

Boiling Point / Freezing Point Problems

Period____

Explanation
I.  Boiling Point Elevation
∆Tb = Kb m
  Where:  ∆Tb =change in temp. of the boiling point


      Kb = molal boiling point constant  (0.51 water)  see pg. 438 in book for table

      m = molality

II.  Freezing Point Depression

∆Tf = Kf m

Where:  ∆Tf = change in temp. of the freezing point



  Kf =  molal freezing point constant (-1.86 for water)  see pg. 438 in book for table


   m= molality
See examples on page 439-441 in Modern Chemistry book
Practice Problems:
What are colligative properties?

1).  Calculate the boiling point of a solution that contains 68.4 grams of C12H22O11, sucrose, dissolved in 400.0 grams of water.   Sucrose is a nonionizing solute.

2).  Compute the freezing point of a solution in which 55.6 grams of Al(NO3)3 are dissolved in 1250 grams of water (ionizing solute). 

3).  Calculate the boiling point of a solution in which 41.8 grams of ZnCl2 are dissolved in 251 grams of water (ionizing solute).

4).  What will be the boiling point and freezing point of the resulting solution when 85.0 grams of sugar (sucrose) are dissolved in 392 grams of water?

5)  If 26.4 grams of nickle (II) bromide (ionizing) are dissolved in 224 grams of water, what will be the freezing point and boiling point of the solution? 

6) Seawater is about 3.5% (by weight) dissolved solids, almost all of which is NaCl. Calculate the normal boiling point of seawater. 

7) If you add 45 grams of sodium chloride to 500 grams of water, what will the melting and boiling points be of the resulting solution?  

8) 5 grams of salt (NaCl) is added to 170 mL of water. What are the new freezing and boiling points? 

