Name: ____________________________ Date:____________________ Period:____________



Heat Exchange Lab 

Heat is a form of energy that passes between objects at different temperatures.  These objects will reach the same temperature, a condition that we call thermal equilibrium.  The heat energy is lost by the object with the higher temperature and gained by the object with the lower temperature.  The amount of heat lost and gained by these substances is the same, due to the conservation of energy.  

A calorimeter is a container with insulating walls so that heat energy will not be exchanged with the outside environment.  In your experiment, we will use a pair of Styrofoam coffee cups stacked together.  This will reduce the amount of heat lost to the surroundings and limit the heat exchange to the contents of the calorimeter.  

In your experiment, a known mass of a solid is heated to a known temperature and placed into the calorimeter containing a known mass of water at a known temperature.  Heat will flow from the solid to the water until they reach the same final temperature.  You will calculate the specific heat of the solid based on your data you collected.

Procedure:

1. Assemble the calorimeter by stacking two coffee cups.  
2. Measure 100 ml of water from the container at you table and pour it into your calorimeter. (1 ml = 1 g of water, c of water = 4.2 J/(g x ºC))
3. Using the thermometer in the beaker, measure and record the temperature of the boiling water that the metal is submerged in.  This is the initial temperature of the metal sample.  

4. Measure and record the temperature of the water in your calorimeter.

5. Obtain a sample of the heated metal from the breaker.  

6. Place the heated sample of metal in your calorimeter. 

7. Stir the water in the calorimeter with your thermometer and record the maximum temperature of the water in the calorimeter.  

8. After the water has reached the final temperature, pour the water into the sink and dry off your metal sample.  

9. Measure the mass of your metal sample using the scale and record your mass.  

10. Rinse and dry out your calorimeter.  

11. Repeat steps 1-10 for a second metal sample. 

	Material
	Initial Temp.
	Final Temp.
	Change in Temp.
	Mass.

	Water in cup
	
	
	
	

	Metal Sample 1 
	
	
	
	

	Water in cup
	
	
	
	

	Metal Sample 2
	
	
	
	


Data Table 1

1. Calculate the amount of heat absorbed by the water for the first sample.

2. Calculate the specific heat of sample 1.  Assume that the heat lost by the metal is the heat absorbed by the water. (q = -q lost by water)

3. Calculate the amount of heat absorbed by the water for the second sample.

4. Calculate the specific heat of sample 2.  Assume that the heat lost by the metal is the heat absorbed by the water. (q = -q lost by water)

5. Use the following chart to determine the identity of the metals.  (Pick the one that is closest to your experimental result) Then calculate the percent error of each of your samples.

	Material
	Cp J/(g x K)
	Material
	Cp J/(g x K)

	Aluminum
	0.897
	Lead
	0.129

	Carbon
	0.709
	Zinc
	0.389

	Silver
	0.234
	Iron
	0.449


Sample 1
_____________________
Sample 2
_______________________

