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Freezing Point Depression Lab
Labs Section

Date Given:  April 19, 2005  


Background:

Colligative properties of solutions depend upon the concentration of solute particles. The freezing points of water solutions are always lower than that of pure water. The change in freezing point caused by the presence of a solute dissolved in water can be calculated from the equation, 

∆T = (Kf)(m)(i),

where Kf is the molal freezing point depression constant (1.86ºC/m for water), m is the molality of the solution, and i is the number of particles produced per formula unit. 

Molality = moles of solute/kg solvent 

In the first part of the experiment, various solutes are added to water and the resultant freezing points of the solutions are determined. The value of i, dissolved particles per formula unit, is calculated. In the second part, the molar mass of commercial antifreeze is determined. 

Objectives:

· To demonstrate the effect of solutes on the freezing point of water.
· To calculate the molality of solutions

· To show the effects of colligative properties such as freezing point depression
Procedure:

Chemicals: 

ice C12H22O11 (sucrose)
NaCl
commercial automotive antifreeze
Equipment: 

test tubes 

thermometer 

400-mL beaker 

100-mL graduated cylinder 

stirring rod

Preparation of Ice Bath 

1. Fill the large beaker 3/4 full with ice. 

2. Cover the ice with 1/4 to 1/2 inches of table salt. 

3. Stir this ice-salt mixture with a stirring rod and make sure the temperature drops to at least -10°C. 

Determination of Freezing Points of Solutions: 

1. Prepare a solution of NaCl by adding 5.8 grams of NaCl to 100 mL of water. Mix until all crystals dissolve. 

2. Prepare a solution of sucrose by adding 34 grams of sucrose to 100 mL of water. Mix until all crystals dissolve. 

3. Place a test tube that is 1/2 full of water in the ice bath. 

4. Stir the water in the test tube gently with a thermometer while keeping track of the temperature. 

5. When the first ice crystals appear on the inside wall of the test tube, record the temperature. This should be the freezing point of the liquid. (In this step water is the pure solvent). 

6. Repeat steps 3-5 with the prepared NaCl and sucrose solutions. 

7. Calculate the molalities of the NaCl and sucrose solutions. 

8. Using the equation, 
HONORS:  Molecular Mass Determination From Freezing Point Depression 
1. Dissolve 6.2 grams of commercial antifreeze in 100 mL of water. 

2. Freeze this solution in the same manner as in the previous experiment. Be sure to record the freezing point temperature. 

3. Calculate the molecular mass of this solute based on the freezing point depression.
Molecular mass of solute = [(Kf) (grams of solute)] ÷ [([image: image1.png]


T) (kg of solvent)]
Analysis Questions:  
1.  Please show your work for question #7 (calculating molality for both salt and sucrose solutions) here.

2.  Please show your work for question #8 (calculating the value of i, using the equation).  

Please attach all data and calculations to this lab for your report to be considered complete.  
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