Name ______________________________________ period ______ date_______________

Thermodynamics of 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
gallon size zip-top storage bag
1
quart size zip-top storage bag

¾   cup half-and-half

6 
Tbsp. sugar

1 
tsp. vanilla


rock salt or table salt
ice

toppings (optional)

gloves (optional)

PROCEDURE

1. In the quart size bag, mix the half-and-half, sugar, and vanilla.  Stir or mix  to dissolve the sugar. 

2. Seal the bag tightly.  Reinforce top seam with duct tape to keep salt water from getting into your reaction
3. Place the quart bag into the gallon bag.  Surround it with ice and salt.
4. Seal the gallon bag to prevent leaks.

5. Shake 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 more salt.  

7. After 20-30 minutes of rolling/blending, the ice cream mixture should be at the desired consistency. Open the reaction bag, squeeze into the original cup (be careful to avoid getting salt in it) and enjoy your ice cream!

POST LAB QUESTIONS:
1. Define the following terms.

a) colligative property

b) heat

c) 1st Law of thermodynamics (aka law of conservation of energy)

d) Thermal equilibrium

2. What happens to ionic compounds when they are in dissolved in an aqueous solution?

3. Given equal concentrations of each of the following electrolyte substances, which solution would have the greatest change in the freezing point of water (circle)? Why?

KI 

CaCl2

Ba(NO3)2

Mg3N2
4. In what direction (from what to what) is heat exchanged during the production of ice cream?

5. Why is the salt needed to freeze the ice cream?

6. Can the ice cream mixture be blended too long (assuming that all the ice has not melted)? Why or why not?

7. How successful were you in producing ice cream? Suggestions?

