WHAT IS THE COPPER FORMULA?

Introduction:
All compounds have a definite composition in terms of the relative masses and the number of atoms of elements.  However, the same elements may unite in different ratios.  Compounds often can be identified by the relative amount of a particular element they contain.  For example, by knowing the amount of copper that can be removed from a copper compound, the formula of the compound can be selected from a number of possible choices.

Purpose:
To determine experimentally the percent copper in a compound and to select the formula      of that copper-containing compound from a list of possible formulas.

General Safety

Considerations:
Wear protective glasses and an apron at all times.  Avoid skin contact with solids and solutions.  Dispose of all solutions in the containers provided by your teacher.  Wash your hands before leaving the laboratory.

Procedure:
Day 1 Activity

1. Determine the mass of a 250 mL beaker as directed by your instructor.  Make sure to mark the hour and drawer number on the white spot on the side of the beaker so that you can tell it from every one else’s!  Do you know how to use the “TARE” button on the balance?  You need to know!

2. Mass out between 1 and 2 grams of the green copper salt into the beaker.  Record the exact mass that you use in the data table.  Be careful with the copper compound as it is toxic by ingestion.  Wash your hands after using it or before you leave the lab.

3. Add 75 mL of DI water to the copper salt to dissolve it.  Stir with a glass rod to aid the dissolving process.  Observe the color changes that take place when water is added to the salt.

4. Gently warm the solution to between 40 and 50ºC on a hot plate.

5. Remove the beaker from the hot plate and take it back to your lab area.

6. Add a piece of Al metal wire to the beaker and observe the reaction for a while.  Then place the beaker in the fume hood in the labeled space for your hour.

Day 2 Activity

7. Obtain a piece of filter paper and mass it to the nearest .01 gram.  Record the value.  Fold the paper in quarters, wet it and fit it securely into your funnel.  Place the funnel with filter paper in a 250 mL flask for support.

8. Obtain your beaker from the fume hood.  Be sure you get YOURS and not someone else’s!  Using your scoopula, break up the chunk of copper that has formed around the aluminum wire.  Again, using the scoopula, remove the aluminum wire leaving the copper behind.  It may be necessary to use some DI water to rinse the aluminum wire free of copper metal.  Discard the aluminum wire.

9. Carefully decant* the liquid into the filter paper retaining as much solid copper as possible in the beaker.  Wash the copper in the beaker with three 10 mL portions of DI water, decanting into the filter paper each time.

Day 2, (Cont’d)

Now, transfer all the copper to the filter paper.  It may be necessary to use a little water from a squeeze bottle to transfer all the copper.  If you have been careful, you have quantitatively transferred ALL the copper metal from the beaker to the filter paper.  Rinse the copper product in the funnel with one final 10 mL portion of DI water.  Discard the washings in the flask down the sink.

Clean and dry the 250 mL or 400 mL beaker that you previously used.  Carefully remove the filter paper without tearing it and place it in the beaker.*  Don’t bother unfolding it, just leave it in the cone shape sitting in the beaker.*  Place the beaker once again on the tray in the fume hood to dry.

*or open it on a watch glass.

Day 3 Activity

Once again obtain YOUR beaker from the tray in the fume hood.  Mass the beaker, filter paper, and copper metal product all together.  Record the value in the data table.  This concludes the experiment.  Clean-up your equipment and area and then return to the class room.

Example Data Table
10. Mass of empty beaker

11. Mass of copper compound

12. Mass of filter paper

13. Mass of beaker, filter paper and copper product.

DATA ANALYSIS AND CONCEPT AND DEVELOPMENT

14. Determine the mass of original copper compound and mass of copper material produced.

15. Determine the percent copper by mass in the original copper-containing the compound.  (Assume 100% of copper in compound is converted to copper metal.)  Post your percent value on the board.

16. Your sample is a compound made up of copper, chlorine, and water.  Three possible formulas for your compound are listed below.  Determine the percent of copper by mass in each:  (you can set up a spreadsheet to do this calculation if you wish.)  CuCl2
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2H2O,CuCl
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2H2O, and CuCl2
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H2O.

17. Based upon your results in Calculations 1 and 2, what is the formula for the compound you were given?

18. Explain whether your calculated percent copper would have been higher or lower if the filter paper had not completely dried.

19. If a blue color appears on the filter paper with the recovered copper, what would this imply?

IMPLICATIONS AND APPLICATIONS:

20. A student used an aluminum scoop to measure out 5.00 g of CuCl2
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2H2O.  Why would this be considered bad laboratory technique?

21. Determine the percent by mass of Mg in
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22. A gas was produced during the reaction between aluminum and your copper-containing compound.  

a. Name possible gases that might have been formed in this reaction.

b. Suggest ways to determine the identity of the gas.

c. Can you decide which gas actually formed?  Why?

23. List the color changes you observed and when they occurred.

24. Why is it doubtful that the reddish-brown product could be rust?

25. List two observations that implied that a chemical change had taken place.
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