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Mr. Palmer

I. Title:
The Specific Heat of a Metal

II. Objectives:

1. To determine the specific heat of aluminum.

2. To determine the specific heat of an unknown metal. (optional)

III. Procedure:

1. Add 250 mL to a 400 mL beaker.  Place this on a wire gauze on a ring stand and begin heating the water to a boil.

2. Determine the mass of a clean dry 50 mL beaker to the nearest 0.01g.  Add all the aluminum (between 80 – 120 g) to the beaker.  Record the mass.

3. Carefully place all the aluminum in a large test tube, making sure that none of it spills. Suspend the test tube in the water with a utility clamp.

4. Allow the test tube to heat for 10 minutes.

5. Carefully measure 100 mL of distilled water in a graduated cylinder and transfer it to a Styrofoam cup.

6. Place the cup in a 250mL beaker for support.

7. After 10 minutes, quickly and carefully transfer the Al to the Styrofoam cup of water.  Stir the mixture gently with a stirring rod.  Continually note the temperature and record the maximum.

8. Pour off the water and dry the aluminum. Return it to the teacher.

IV. Data and Observations:


Trial 1

Mass of a 50 mL beaker
30.79g

Mass of a 50 mL beaker and the aluminum
65.84g

Mass of the aluminum
35.05g

Initial temperature of the water in the cup
23.1 (C

Initial temperature of the Al
100.0(C

Maximum temperature of the Al and water
28.1(C

Mass of water
100.0g

V.  Questions: (Results and Conclusions 2-4)

1. Which of the data recorded contains the greatest measurement error?  Can the percent error in your specific heat value is accounted for by the error in this one measurement?

2. You assumed that the initial temperature of the aluminum was the same as that of the boiling water.  This assumption may have not been correct, and may account for some experimental error.  What other assumptions were made that may be sources of error?

3. Compare your value for the specific heat of aluminum to the values obtained by your classmates.  Can this property be used to identify substances?

VI. Answers to Questions:

1. Of the recorded measurements, the initial temperature of aluminum may have the greatest error.  It was assumed that the temperature of the aluminum was 100.0(C, the same as the boiling water.  This may not be correct and could affect our results in the calculation of the specific heat of the aluminum.

2. One other assumption used in this lab was that the density of water was exactly 1.00 g/mL.  This fact is true at 4 (C, but the initial temperature a higher value, affecting the density.  With this density not being exactly 1.00 g/mL, the mass of the water was not accurate.

3. My value for the specific heat of aluminum was similar to my classmates.  Specific heat is a physical property of a substance and could be used in the determination of a substance.  It may be combined with multiple properties for exact identification if two or more substances have the same specific heat.

VII. Calculations: See attached sheet.

VIII.  Conclusion:


The specific heat of a substance is the quantity of heat required to raise the temperature of 1.0 g of a substance 1 (C.  The accepted value of the specific heat of aluminum is 0.21 cal/g x (C.  The experimental value was determined to be 0.17 cal/g x (C.  This value is fairly accurate because it has a 19% error. This value was determined by the general specific heat equation heat in = heat out. This means that the heat taken in by the water must equal the heat given off by the aluminum.  Because the value of the specific heat of Al was not 0.21 cal/g x (C, there were errors in the experiment.  These errors include the assumption that the initial temperature of the aluminum was 100.0(C, the same as the temperature of boiling water.  Also, because this was not a totally closed system, some of the heat from the aluminum was lost to the atmosphere while transferring the aluminum from the test tube to the insulated cup.  The density of water was also assumed at 1.0 g/mL, even though the temperature was greater than 4(C, the definition of the density of water.  If this lab were to be repeated,  more aluminum would be used so that a greater temperature change could be seen.  Hopefully this would allow an extra significant figure in the change in temperature calculation creating a more exact answer.

