Hand Warmers

Part 1:  Instant Hand Warmers
Do necessary research to determine how Coleman Hand Warmers work.  These hot packs contain iron powder, water, active carbon, salt, polymer, and sand.  When opened, these heat packs can stay warm for several hours.  

Preliminary experiments:

1.
Label three containers 1, 2, and 3.  Roll up some iron wool to make 3 little balls and place one inside each of the containers.

2.
Leave container 1 alone.  Add water to container 2 until the wool is ½ covered.  Make sure the to wet all the iron.  Add salty water to container 3 until the wool is ½ covered.  Make sure to wet all the wool.  

3.
Put the containers somewhere that they will not be disturbed and check them daily for a week.
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Hand Warmers:

1. Remove the paper bag of the hand warmer from the plastic packing material.  Observe the paper bag.  Why is the inner bag of the hand warmer made with small holes in it?

2.  Cut open the paper bag and empty the contents into a bowl.  Make observations.  Do the contents of the bag feel warm? Do the contents feel warm after 10 minutes? Do the contents feel warm after 1 hour?

3. Write a balanced chemical equation for the reaction that results in the increased temperature.  Use the heat of formation chart in the CRC to calculate the heat of reaction and include that in the balanced equation.

4. Why do you think the bag contains fine iron powder instead of big pieces of iron?  What is the purpose of the water and the salt?

Explain how the hand warmers work using all relevant terms (ex: exothermic or endothermic):

Part 2:  Making a Hand Warmer

Conduct necessary reading, experimentation, and evaluation to make your own heat pack using the heat evolved in the dissolving of an ionic compound.  After completing research, you will construct a safe usable instant heat pack and evidence that supports your project.  You should consider using calcium chloride (found in ice bite or other salt to melt ice), potassium chloride (in Morton’s Lite Salt), sodium hypochlorite (powdered bleach), or calcium sulfate dihydrate (in plaster of paris).

Preliminary Experiments:

Conduct experiments to determine which of the above compounds would be best to use in your heat pack.  

Experiment with different amounts of salt and water to see what works best.  

Write up:

Complete a write up that shows all data gathered as you made your heat pack and a procedure that anyone could follow.

Questions:

1.
Calculate the heat of reaction for the dissolving of the compound that you chose.

2. Calculate the energy released by your heat pack.  How hot should the water get?

3.
Draw an energy diagram that includes energy values.

