Endothermic and Exothermic Reactions
Objective:
To perform 4 reactions and determine the heat gained or lost.

Materials:
Styrofoam cup, graduated cylinder, distilled water, glass stirring rod, thermometer, NH4Cl, NaCl, CaCl2, Na2CO3
Method, Observations and Data:
1. Add water to the Styrofoam cup (about 35-50 ml).  Record the exact volume (because 1 ml=1 g of water).  

2. Measure the temperature of the water.  

3. Add some NH4Cl crystals (roughly 5-10g) to the cup (you need record the exact mass of the crystals).  

4. Record the highest, or lowest, temperature the solution reaches after mixing the water and crystals together

5. Do the same process with CaCl2, Na2CO3, and NaCl (in place of NH4Cl).

Provide a table that includes data for each trial.  You should also have the initial and final temperatures for each trial in your table.
1. Analysis:
2. Calculate the change in temperature of each trial (ΔT = final temperature - initial temperature).

3. Calculate the heat lost or gained by the water.  The equation for heat is:

Heat = Specific Heat  x  ΔT  x  mass of water  

- specific heat for water = 1.0 cal/g°C 

-ΔT was found for each trial in #2 above 

-mass of water 

4. List the amount of heat lost or gained by the chemical.  Was this an endothermic or exothermic reaction for each chemical? 

The heat lost or gained by the chemical is equal to the heat lost or gained by the water.  Therefore, if the heat change of the water is calculated, that is the heat change by the chemical but with a different sign.
5. Calculate the number of moles of each chemical used.

6. Calculate the heat change per mole of chemical used.  (calories/mole of chemical)

7. Calculate the heat change per mole in joules.

8. Which chemical had the biggest heat change per mole in joules?
Conclusion: CER:  Claim: Which compounds gain heat and which compounds loose heat when they dissolve?  Evidence:  What evidence to you have to support your claim?  Reasoning:  Explain why compounds gain or lose heat when they dissolve.  What is happening at the atomic level?
