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Ice Cream Lab

Ice Cream is simply a tasty way to observe scientific principles. The principle observed in the ice cream lab is the transfer of energy in a system freezing point depression.  Ice has to absorb energy from its surrounding in order to melt, changing the phase of water from a solid to a liquid. The two types of energy transfers are endothermic and exothermic reactions. Endothermic reactions remove energy from the surrounding environment into the primary system. Exothermic reactions remove energy from the primary system and transfer it to the surrounding environment. In either case, the Law of Conservation of Energy is applied. Heat is a form of energy and it is neither created nor destroyed in a reaction, it merely changes form or location.

Purpose (2pts):____________________________________________________________________
_____________________________________________________________________________________

____________________________________________________________________________________ .

Hypothesis(2pts):_________________________________________________________________
_____________________________________________________________________________________

____________________________________________________________________________________ .

Materials:
-Quart Ziploc freezer bags
-Gallon Ziploc freezer bags
-Whole milk ½ cup 
-Sugar (granulated) 2 tablespoon (none if you are using chocolate syrup) 
-only one of the following

a) Vanilla about 1 tsp
b) 2 tablespoons of chocolate syrup
-salt 1/4 cup
-plastic spoons
-napkins
-measuring cups, or marked plastic cups

Procedure:
1. Obtain a large Ziploc bag.

2. Obtain a small Ziploc bag.

3. Fill your small Ziploc bag with

a. Vanilla Ice Cream – ½ cup of milk and 2 tsp sugar and 1 tsp vanilla. Add milk last.
or
b. Chocolate Ice Cream – ½ cup of milk and 2 tablespoons of chocolate syrup.  Add milk last.
Note: NO SALT GOES IN THE SMALL BAG!!!

4. Carefully “zip” your small bag with the ice cream mixture mix thoroughly. Check your seal, or you will end up with salty ice cream!

5. Obtain a large Ziploc bag.  Put 2.0 cups of ice and ¼ cup of salt in the bag.

6. Place the sealed, small bag of the ice cream mixture in the salt-ice mixture.

7. Gently shake/roll the large container back and forth until the contents of the small bag freezes (approx 15-20 min).

8. Remove the small Ziploc bag and return the large Ziploc back to Mr. Vo.

9. Before opening, make sure the small bag is clean of any salt mixture.

10. Clean up and Enjoy!

PreLab (7pts)
1. Define Endothermic
2. Define Exothermic

3. Are the following processes Exothermic or Endothermic?

a.  Boiling an egg
b. Mixing water and a strong acid releasing energy

c. Melting an ice cube

d. Condensing water vapor

e. Boiling 

f. Condensation

g. Melting

h. Vaporization

i. Energy increases. 

j. Molecules move slower.

k. Collisions occur often.
l. Breaking a chemical bond

m. Combustion of wood

n. Deposition of gas
o. Making ice

4. What does Temperature measure?

5. Define conservation of energy?

6. What can happen to a liquid when it…

a. loses energy?
b. gains energy?

7. In which bag does the salt go?
Analysis

1.  Create a multi step flow chart illustrating your ice-cream-making method. Indicate the direction of heat/energy flow for all processes (fusion/vap/condensation/solidification) at each step. (5PTS)
2.  Consider the Ice Cream mixture as your system. (3pts)

A)  What phase change is happening to the “ice cream” mixture as time passes on?
B)  Is the phase change an endothermic or exothermic process?

C)  Where did the energy flow to and how do you know?
3.  Now consider the ice in the large bag as your system. (4pts) 
A)  What is happening to the ice? 
B)  Is it an endothermic or exothermic process? 
C)  Name two major sources of energy for this process? 


a.



b.

4)  What is the purpose of adding salt? (1pt)
5)  Is the temperature of the salt and water mixture in the large bag above or below zero degrees Celsius? (1pt)
6) Observation on the outside of the large ziplock bag…

A)  What did you notice on the outside of the large ziplock bag as you made ice cream? (1pt)
             B)  Is this an endothermic or exothermic process? (1pt)

