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Thermochemistry

 Ice Cream Lab

Background: 
Why does adding salt to ice cause the temperature to decrease?

An old-fashioned ice cream-maker can decrease the temperature as low as -21°C, using a mixture of salt, ice, and water packed in a bucket around some ice cream mix.  The ions in salt disrupt the hydrogen bonds that hold the molecules in ice together, and energy is required to break those bonds.  The energy needed is removed from the ice cream mix, cooling it as the salt-ice mixture melts.
Materials: (for two people)
Milk

Sugar

Vanilla

Ice

Ice Cream Salt

Paper Towels

1 quart zip-lock bag

1 gallon zip-lock bag

Spoon

Cup or Bowl

Procedure:

1. Wash your hands and your table thoroughly.

2. Place two layers of paper towels on your table.  Perform all ice cream making operations over the paper towels, as the bags will likely leak.

3. Pour 1 cup milk, ½ teaspoon vanilla, and 3 tablespoons sugar into the small zip-lock bag.  Seal the bag and swish the contents around thoroughly.  Check the seal, or you will end up with salty ice cream!
4. Place the small sealed bag into the large zip-lock bag.

5. Add three scoops of ice and one scoop of salt to the large bag.  Seal the large bag.

6. Lay the bag on the towel.  Take turns flipping the bag over until the ice cream is frozen.  DO NOT TOSS THE BAG INTO THE AIR – be gentle with it so as not to spill its contents.

7. After the ice cream is frozen (usually takes 10 to 20 minutes), open the large bag and remove the small bag.  Place the large bag and all of its contents into the trash (NOT DOWN THE DRAIN).

8. Rinse off the small zip-lock bag and cut off one corner of the bag.  Squeeze out the ice cream into your cup/bowl, add any toppings you would like, and enjoy!
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Per: _____  Date: _______________

Thermochemistry

Ice Cream Lab
Questions: 

1. What do you think happens to the temperature of the melting ice/water mixture after salt is added?  Why?

2. Is ice melting an exothermic or endothermic process?

3. Is the freezing of the ice cream an exothermic or endothermic process?

4. The ice cream in the inner bag freezes during the course of this lab.  Explain the flow of energy between the system (consisting of the ice cream mixture in the inner bag) and the surroundings (the salt/ice/water mixture in the outer bag).

5. Assume that 10 oz. of ice will melt down to 250 mL liquid water.  Assume that before you added the salt that the ice was starting to melt at its melting point 0ºC and warmed up to 15ºC.  

Calculate the energy flow in joules in the system containing the salt/water/ice mixture just before the bag was thrown away. (Cp water is 4.2 J/g) (q = m · Cp · ΔT)
Convert this value to kJ.

6. Was your ice cream too water, too grainy, or just right?  What does the texture of the ice cream tell you about the time it took to freeze?

7. How would your ice cream have been different if only ice were used instead of the ice/salt mixture? Briefly explain.
8. Why is salt placed on icy patches on highways, sidewalk and steps in the winter (where it actually gets cold enough to freeze)?
