Copper Extraction Lab
Introduction- Most metals are found in earth’s crust combined with other elements. A material in the crust that is a profitable source of metal is called an ore. Malachite, a native copper ore, is the basic carbonate of copper, which can be represented by the formula CuCO3Cu (OH)2 .

The green corrosion that forms on copper due to weathering has the same composition as malachite. The reactions of malachite ore are similar to those of copper carbonate, Cu CO3.  In this investigation you will extract copper from copper carbonate in much the same way that copper is extracted from malachite ore. 
Prelab preparation 

1. Review Section 9.1, pages 157-162 and section 11.1, pages 195-197

2. Review Safety Guidelines for heating, chemical safety and for handling caustic substances. In the front of your book.(P. Xvii-xx)
3. Define the term metallurgy as it applies to this investigation.__________________________________________________________________________________________________________________________________________________________
4. To what group of silicate minerals does malachite belong? 

 PROCEDURE

CAUTION- Wear your apron and safety goggles throughout this investigation! Acid can burn!

1. Turn on the hot plate to about 8.

2. Determine and record the mass of the empty beaker.____________

3. Increase the mass on the balance by .5 grams and add enough copper carbonate to the beaker until it balances to the new mass. 
4. Observe and record the color of the copper carbonate.________________________________________________

5. Place the beaker with the copper carbonate on the hot plate.

6. As you heat the copper carbonate stir with the chemical scoop until the color is uniform. Observe and record any changes in color______________________. 

7. Use the beaker tongs to remove the beaker from the hot plate and place it on the table top to cool. 

8. When the beaker is cool determine the mass of the beaker and contents. 

9. Add 15 ml of diluted sulfuric acid to your beaker. (Mr. Cooke will add the acid to your graduated cylinder, then you will add it to your beaker)

CAUTION- If any acid gets on your skin or clothing, rinse immediately with cool water and tell the teacher. 

10. Stir the mixture gently with the stirring rod until all of the solid dissolves. Note the color of the solution. ________________________

11. Add two small iron nails to the beaker. Observe and record what happens. 

12. Let the mixture sit during the weekend and make another observation in class on Monday. 

13. Add water to the beaker and pour the contents down the drain

(not the nails!)
Analysis and Conclusions:

1. What is the new substance formed in the beaker after heating?________________________________________________

2. Explain any change in mass of the beaker and new substance compared to that of the beaker and copper carbonate.

__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

3. When the iron nails were added to the beaker, what indicated that a chemical reaction was taking place? ______________________________________________________________________________________________________________________________________________________________________________________________________________________________
4.Explain any change in the solution. ______________________________________________________________________________________________________________________________________________________________________________________________________________________________
5. In the actual process of extracting copper from its ore , the copper sulfate solution is allowed to flow over cast iron scrap metal. The loose layer of copper that forms on the scrap metal is then separated and pressed into bars or redissolved for purification. What do the iron nails represent in the actual process of extracting copper from its ore? ____________________________________________________________________________________________________________________________________________

6. Suppose a certain deposit of copper ore contains a minimum of 1.0% copper by mass and that copper sells for 30 cents per kilogram. Approximately how much could you spend to mine and process the copper out of 100 Kg. of copper ore and remain profitable?_____________________________________________________________
