Specific Heat

Purpose: To determine the specific heat of lead and zinc.

Equipment: Calorimeter, boiler and stand, Bunsen burner, thermometer, balance, lead and zinc ingots, string. 

Theory: When heat is absorbed by a body it will either increase in temperature or it will change its state. If there is only a change in temperature, then the change in heat energy is given by 

  where m is the mass of the body, c is its specific heat and 

 is its change in temperature. 

In this experiment we will heat up a mass of unknown specific heat and place it in cold water. The water and hot object will reach an intermediate temperature as the bodies attain thermal equilibrium. The heat given up by the hot body as it cools will be given up to the water and  its container. We will place the cup of water in  a calorimeter, which will provide a thermally isolated environment. The amount of heat energy lost by the mass is given as 

 where cm is the unknown specific heat of the mass, Th  is the temperature of the hot mass, Tf is the final temperature of the combined mass, water and calorimeter cup. The amount of heat gained by the water plus calorimeter cup can be determined as 

 Here Tc is the temperature of the cold cup plus water, mc is the mass of the calorimeter cup, mw is the mass of the water, cc is the specific heat of the cup, and cw is the specific heat of the water. Assuming that the amount of heat gained by the thermometer and stirring rod are negligible, 

 Thus, 


 Instructions: 

1.  Begin boiling the water in which you will be placing your ingot.

2.  Determine the masses of the two ingots. Make sure they are dry.

3.  Weigh the dry calorimeter cup.

4.  Place the ingot in the calorimeter cup and put enough water in the cup to just cover the ingot. The water temperature should be only one or two degrees below room temperature when the hot ingot is placed in it. Remove the ingot and weigh the calorimeter cup plus water to determine the mass of the water in it.

5.  Place the cup in the calorimeter with the top on it and measure the temperature of the water right before adding the hot ingot.

6.  In the meantime suspend the ingot on the string from a pencil and lower it into the boiling water. After one minute, remove the ingot, blot it dry and place it through the hole in the calorimeter top. Do not let it touch the thermometer.

7.  Gently stir the water and watch the temperature in the cup. When thermal equilibrium appears to be obtained, record the final temperature.

8.  Repeat the procedure for the second ingot.

Data:      

Mass of the calorimeter cup _______________       
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Specific Heats: 

Water
1.00 cal/g-oC

Aluminum
0.22 cal/g-oC

Lead
0.031 cal/g-oC

Zinc
0.093 cal/g-oC

Calculation of specific heat for Pb: 

Calculation of specific heat for Zn:
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