
Question: can you provide an experimental procedure for students to conduct a lab on freezing point depression?

ChatGPT: Sure, here's an experimental procedure for students to conduct a lab on freezing point depression:

Materials:

Distilled water
Sodium chloride (NaCl)
Two beakers
Thermometer

Stirring rod
Ice bath
Digital balance

Procedure:

1. Measure and record the mass of two empty, dry beakers using a digital balance.

2. Add 50 mL of distilled water to one beaker and 50 mL of a 1.0 M NaCl solution to the other beaker.

3. Place both beakers in an ice bath and stir gently with a stirring rod until the temperature of each solution
reaches the temperature of the ice bath (around 0°C).

4. Insert a thermometer into each beaker and record the initial temperature of the solutions.

5. Remove the beakers from the ice bath and place them on a tabletop.

6. Continuously stir each solution while slowly warming them up using a heat source, such as a hot plate. Be
careful not to let the temperature rise too quickly or unevenly.

7. Record the temperature of each solution once it starts to visibly melt.

8. Stop warming the solutions once all of the ice has melted and the temperature has stabilized. Record the
final temperature of each solution.

9. Calculate the change in temperature for each solution (final temperature - initial temperature) and record it.

10. Use the following formula to calculate the freezing point depression:

ΔT = Kf x m x i

Where ΔT is the freezing point depression, Kf is the freezing point depression constant for water (1.86°C/m), m is
the molality of the NaCl solution (mol solute/kg solvent), and i is the van't Hoff factor for NaCl (2).

11. Calculate the molality of the NaCl solution by dividing the moles of NaCl by the mass of water used. Assume
the density of water is 1.00 g/mL.

12. Calculate the moles of NaCl by multiplying the volume of the solution (50 mL) by the molarity of the solution
(1.0 M).

13. Calculate the freezing point depression for the NaCl solution using the formula in step 10.

14. Compare the freezing point depression of the NaCl solution to the theoretical value calculated using Raoult's
law (ΔT = Kf x m). Calculate the percent error between the experimental and theoretical values.

15. Dispose of the solutions properly and clean the materials used in the lab.



Question: can you rewrite the procedure above to allow for students to compare how different salts affect the freezing
point of a solution?

ChatGPT: Sure, here's a modified experimental procedure for students to compare how different salts affect the
freezing point of a solution:

Materials:

Distilled water
Sodium chloride (NaCl)
Magnesium chloride (MgCl2)
Two beakers

Thermometer
Stirring rod
Ice bath
Digital balance

Procedure:

1. Measure and record the mass of two empty, dry beakers using a digital balance.

2. Add 50 mL of distilled water to each beaker.

3. Add 0.5 g of sodium chloride to one beaker and 0.5 g of magnesium chloride to the other beaker.

4. Stir each solution with a stirring rod until the salt has dissolved completely.

5. Place both beakers in an ice bath and stir gently with a stirring rod until the temperature of each solution
reaches the temperature of the ice bath (around 0°C).

6. Insert a thermometer into each beaker and record the initial temperature of the solutions.

7. Remove the beakers from the ice bath and place them on a tabletop.

8. Continuously stir each solution while slowly warming them up using a heat source, such as a hot plate. Be
careful not to let the temperature rise too quickly or unevenly.

9. Record the temperature of each solution once it starts to visibly melt.

10. Stop warming the solutions once all of the ice has melted and the temperature has stabilized. Record the
final temperature of each solution.

11. Calculate the change in temperature for each solution (final temperature - initial temperature) and record it.

12. Use the following formula to calculate the freezing point depression:

ΔT = Kf x m x i

Where ΔT is the freezing point depression, Kf is the freezing point depression constant for water (1.86°C/m), m is
the molality of the salt solution (mol solute/kg solvent), and i is the van't Hoff factor for the salt.

13. Calculate the molality of each salt solution by dividing the moles of salt by the mass of water used. Assume
the density of water is 1.00 g/mL.

14. Calculate the moles of each salt by dividing the mass of salt used by its molar mass.

15. Determine the van't Hoff factor for each salt based on its chemical formula. For NaCl, the van't Hoff factor is
2, while for MgCl2, it is 3.

16. Calculate the freezing point depression for each salt solution using the formula in step 12.



17. Compare the freezing point depressions of the two salt solutions. Which salt caused a greater depression of
the freezing point? Why do you think this is the case?

18. Dispose of the solutions properly and clean the materials used in the lab.


