Colligative Properties
Discussion

Colligative properties are properties related to the concentration of a solution.  These properties do not depend on the solute in the solution just the number of particles of the solute. These properties are freezing point depression, boiling point elevation, vapor pressure lowering, and osmotic pressure. This lab will focus on freezing point depression.  
Objective

· Determine the relationship between concentration and freezing point for water

· Determine a constant of freezing for water
· Develop an understanding of colligative properties

Material

EasyLinkTM                   
Temperature Probe

250 mL beaker             
test tube

10.0 mL graduated cylinder

Ice                                  
Rock Salt

Distilled water               
0.10 m sucrose 

0.20 m sucrose            
0.30 m sucrose

0.40 m sucrose            
0.50 m sucrose

Procedure

1. Fill a 250 mL beaker with ice

2. Half fill the beaker with water and add a handful of rock salt.

3. Measure out 2 mL of distilled water and add it to a test tube.

4. Place the temperature probe into the test tube.

5. Connect the EasyLinkTM and temperature probe to the TI-Nspire.

6. Start sampling and submerge the test tube into the beaker.

7. Keep the test tube moving until the water is completely frozen.

8. Move to the next page and observe the data collection.

9. Find the freezing point on the graph.  The points where the graph levels out is the freezing point.  Click on one of the points and record the temperature in the following data table. 

10. Repeat the procedure with each of the sucrose solutions.

	Concentration
	Freezing Point

	0.5 m
	

	0.4 m
	

	0.3 m
	

	0.2 m
	

	0.1 m
	


Determine the best fit line for the freezing point versus concentration graph.

1. From the Analyze menu select Regression and show Linear (mx+b).

2. Record you m and b values.

What is the slope (m) of the line you generated?  __________________
What does y represent in the linear equation? __________________
What does x represent in the linear regression? __________________
The units for the slope should be _________________
If the concentration of the solution was 0.25 m what would the freezing point be? ______________
If the freezing point was -2.50°C, using your equation what is the concentration of the 
solution? _________________
The accepted equation for freezing point depression is  
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∆Tf is the change in freezing point, kf is the freezing point constant for a particular solvent ( in our case water), and m is the molality of the solution.

The ∆Tf is then subtracted from the freezing point of the pure solvent.

Water has an accepted constant of freezing (kf) of 1.86 °C/m and a freezing point of 0°C.
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