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Specific Heat

Pre Lab Discussion- 


The specific heat of a substance (C) is the amount of energy required to raise the temperature of 1 g of the substance by 1oC. In this laboratory exercise, a piece of metal will give off a certain amount of heat energy. The energy given off by the metal will be directly absorbed by some water such that:

The heat energy lost by the metal = the heat energy gained by the water

Qmetal=Qwater
(Cmetal)(mmetal)(Tmetal)= (Cwater)(mwater)(Twater)

therefore
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I. Objective: students will learn to calculate the specific heat of several different metals and calculate the percent error of these values.

II. Materials & Equipment: 

1. Pb Al Cu Zn

2. Styrofoam calorimeter

3. balance

4. thermometer

5. hot plate

6. 100 mL graduated cylinder

7. 400 mL beaker

8. distilled water

9. beaker tongs

10. crucible tongs

III. Procedure:

1. Mass and record the mass of all of the pieces of metal separately.

2. In a 400 mL, boil about 250mL of distilled water.

3. Place all the pieces of metal in the boiling water for at least  2 minutes.

4. Using the 100 mL graduated cylinder, fill the Styrofoam calorimeter with exactly 100.0 mL of tap water. 

5. Just before transferring the metal, record the temperature of the water in the calorimeter.

6. Carefully but quickly transfer the metal to the Styrofoam calorimeter using crucible tongs.

7. Gently stir with the thermometer while monitoring the temperature.

8. Record the final temperature of the water when the temperature stops rising.

9. Repeat steps  4-8 for each piece of metal.

Data

	Metal
	Mass of water(100mL)*
	Temperature -final
	Temperature = intial
	Twater

	Pb
	
	
	
	

	Al
	
	
	
	

	Cu
	
	
	
	

	Zn
	
	
	
	


	Metal
	Mass of metal
	Temperature -final
	Temperature intial  =  (BOILING H2O)*
	TMETAL

	Pb
	
	
	
	

	Al
	
	
	
	

	Cu
	
	
	
	

	Zn
	
	
	
	


IV. Calculations/ Questions 
Specific Heat of H2O= 4.184 J/g C
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1. Calculate the percent error for each metal. (look up the actual specific heat)

2. Which metal would be the easiest to heat up?

3. Which metal would be the hardest to heat up?

4. Which metal would lose heat the easiest?

5. Which metal would retain its temperature the best?

6. Which metal is the best insulator?

V. Conclusion-
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