
Phase Change Lab
Objectives:  

1) Understand the energy involved in phase changes by recording data and creating a heating curve for water.

2) Investigate the effects of solute concentration on the freezing point and boiling point of water.

3) Be able to explain why freezing point depression and boiling point elevation are considered colligative properties.
Pre-Lab:
1) What is a phase change?
2) Write a hypothesis for what you think will happen to the temperature of the ice water as it is heated on the hot plate.

3) When you heat your ice water on the hot plate, is energy being added to the system, or removed from the system?

4) When scientists say that molecules have “kinetic energy”, what does that refer to?  In which state of matter (solid, liquid, or gas) do molecules have the most kinetic energy?

5) Draw three diagrams to illustrate the differences between molecules in a gas, molecules in a liquid, and molecules in a solid.
6) What is a “colligative property”?

Materials (set these up before class starts):

2 Beakers (250 mL or 400 mL)

Lab notebook

Ice





Vernier LabQuest

Water





2 Vernier Thermometers
Hot plate




Solute of your choice (sugar, salt, baking soda, etc.)
Procedure:

1) Set up your Vernier LabQuest by plugging your two temperature probes into channels 1 and 2, and plugging the charger for the LabQuest into an outlet.  Place each temperature probe in a beaker.

2) Press the power button and wait for the LabQuest to turn on.  You should see two temperature readings. 

3) VERY IMPORTANT: Before you begin collection, go to Sensors ( Data Collection and change the settings to:

Length: 30 min ( make sure you change the units as well as the number

Rate: 60 samples/minute 
4) Add 75 ml of water and 15 ice cubes to each beaker, and wait for the temperature to stabilize.  Meanwhile, pre-heat your hot plate by turning it to the “low” setting.  DO NOT PUT YOUR BEAKERS ON THE HOT PLATE YET.

5) Measure out _____  g of your solute and add it to one of the two beakers, then stir and wait for the temperature to stabilize again.

6) Place your beakers on your hot plate and press the green Collect button (bottom left-hand corner) to begin data collection.
7) Stir the solutions occasionally as the ice melts.  As the data collection progresses, write down any observations you have.  

8) Continue data collection for about 1 – 2 minutes after BOTH beakers have begun to boil, then click Stop.  This will take a while!!!

9) Record the following in your results section:

Freezing point of water

Boiling point of water

Freezing point of solution

Boiling point of solution

10) Create a graph of your data in your results section.  You should draw both of your heating curves on the same graph, and show how you determined the freezing point and melting point of each liquid using the graph.
11) Check with groups that used different solutes than the one you used, and write down the freezing point and boiling point for each of their solutions in your results section.
Data Analysis:   Write all answers in your lab notebook, USING COMPLETE SENTENCES.
1) Explain, in terms of energy and bonds breaking, why the temperature of the ice water did not increase at a constant rate.

2) Compare the freezing point and melting point of your water to the freezing point and melting point of each solution.  What can you conclude about the effect of solute concentration on freezing point and melting point?  Why do you think solutes have that effect?
3) Explain how this lab demonstrates the concept of “colligative properties”.

