Ice Cream Lab
You can cause cream to freeze quickly if you can lower the temperature of its surroundings to well below the freezing point of water, 0(C.  We will apply the concept of colligative properties, specifically freezing point depression, in order to obtain the necessary low temperatures. The key to making smooth ice cream is to keep the cream in motion as it freezes.  

MATERIALS
1
coffee can 
or gallon size zip-top storage bag
1
sandwich size zip-top storage bag
½
cup half-and-half

1 
Tbsp. sugar

½ 
tsp. vanilla


rock salt or table salt
ice

thermometer

duct tape

toppings (optional)

gloves (optional)

PROCEDURE

1. In the sandwich bag, mix the half-and-half, sugar, and vanilla.  Stir to dissolve the sugar. 

2. Seal the bag tightly.  Reinforce ALL seams with duct tape to keep salt water from leaking in.

3. Place the sandwich bag into the coffee can or gallon bag.  Surround the sandwich bag with alternating layers of ice and salt so that the amount of ice is about 4 times the amount of salt.

4. Seal the coffee can or gallon bag with duct tape to prevent leaks.

5. Roll the coffee can or toss the gallon bag back and forth in order to keep the ice cream mixture in motion as it freezes.  Gloves are recommended to keep your hands warm. 
6. The ice will melt.  When very little ice remains, you may add more with a little more salt.  

7. After 20-30 minutes of rolling/tossing, open the coffee can or gallon bag and measure the temperature of the water-ice-salt mixture.  

8. If the ice cream mixture is at the desired consistency, you may open the sandwich bag and enjoy your ice cream!

CONCLUSIONS

1. State the final temperature of the water-ice-salt mixture in degrees Celsius.  In your own words, explain how you were able to reach your recorded temperature (below the freezing point of water).  Include an explanation of freezing point depression.

2. At the onset of arctic winter, large regions of the ocean’s surface freeze.  The ice that forms is pure water; it does not contain any salt.  Explain what happens to the freezing point of the salt water found beneath the ice as winter progresses (i.e. as more ice forms).

Name ____________________________________       Period ________       Article # __________


Read the article “Making Ice Cream: Cool Chemistry,” ChemMatters, December 1995, pp. 4-7.  Use information from the article and your knowledge of chemistry to answer the following questions completely.

1. Why would oily butter fat and water “normally refuse to mix”?

2. What allows these two substances to stay mixed in cream?

3. Why does sugar dissolve well in water?

4. Define the purpose of the emulsifier in ice cream.  Give an example.

5. Both solutions and colloids are mixtures.  Differentiate between them.

6. What is the technical term for frozen ice cream?  _______________________________________

7. Why would “long, chainlike molecules with water-attracting polar groups” make good stabilizers?














