Chemistry






Name ___________________

Unit 3
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SPECIFIC HEAT LAB

Purpose:  In this lab, you will experimentally determine the specific heat of a metal.

Safety:

1. Goggles must be worn at all times.

2. Hot glassware looks like cold glassware - be careful!

3. Do NOT let the metal go down the drain!

4. Wash your hands before leaving the lab.

Procedure:

1. Heat about 300 mL of water in a 600 mL beaker until it is gently boiling.

2. Fill your test tube approximately 1/3 full with your metal.  Record the exact mass on the data table.

3. Transfer the metal to a clean, dry test tube.  Suspend the test tube in the boiling water as shown below.  Let it heat in the boiling water for 6 - 7 minutes.
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4. While the metal is heating, measure approximately 100 mL of distilled water in a graduated cylinder and record the exact volume in the data table.

5. Convert the volume of water to mass (the density of water is 1.0 g/mL.)  Record the mass of the water in the data table.  

6. Pour the water into Styrofoam cup and nest (place) the cup in a 250 mL beaker.

7. Record the temperature of the water in the cup in the data table.

8. When your metal is done being heated, take the temperature of the water in the hot water bath.  This should represent the temperature of the metal.  Record this number in your data table.

9. CAREFULLY remove the test tube from the boiling water and pour the metal into the Styrofoam cup.

10. Quickly cover the Styrofoam cup with another cup that has the thermometer inserted in it.  Gently swirl the cup while watching the thermometer (MAKE SURE THE THERMOMETER IS NOT IN DIRECT CONTACT WITH THE METAL!!)

11. Record the highest temperature reached on the thermometer.

12. Carefully pour off the water from the metal without letting any of the metal go down the drain.  

13. Bring the wet metal to the spot designated by your teacher.

14. Wash your hands before leaving the lab.

Data:  
	Mass of metal (g) 
	

	Volume of water in cup (mL)
	

	Mass of water in cup (g)
	

	Initial temperature of water in cup (Step 7)
	

	Temperature of hot water bath (Step 8)
	

	Final temperature of water in cup (Step 10 & 11)
	


HINT:  
Temperature of hot water bath = initial temperature of metal

Final temperature of water in cup = final temperature of metal
Calculations:  
1. Using 
Q = mcΔT, find the heat (Q) gained by the water in the cup.

2. Using the heat value found in #1, and again using Q = mcΔT, find the specific heat of metal.

3. Look up the true specific heat of your metal on the internet (Make sure it is in Joules/g((C)

4.  Calculate your percent error, where actual is the specific heat you found in the lab and the theoretical
     is the specific heat you looked up.
%  =   actual - theoretical   x 100 
               theoretical
Final Analysis Questions:
1. To what other substances could heat from the metal be "lost"?  (What else, besides the water, could have absorbed some of the heat?)

2. Would it be possible for the water to gain more heat than the metal lost?
3. Was the change in temperature due to a chemical reaction?  If so, propose a chemical reaction.                 If not, explain why the temperature of the water changed.

What metal are you using?  Write it here:
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