Chemistry Lab: Chemical Transformations of Copper

Introduction:

Copper was one of the first metals to be extracted from ore in 4500 BC. Copper is not a highly reactive metal so it is easy to extract. Once copper was extracted from ores, alloys of copper such as brass and bronze were discovered. Sodium and potassium are much more difficult to extract because they are more reactive. Because of this difficulty, sodium and potassium were discovered much later.

In this experiment, you will transform a sample of copper into several different compounds. At the end, you will regenerate pure copper. Since atoms can’t be created or destroyed, you should end up with the same amount of copper that you started with. Of course, any loss of material during the experiment will result in a slightly smaller yield. 

Objective: Carry out a series of reactions starting with copper metal. 

Materials: Hot Plate, 10 ml flask, 50 ml beaker, red litmus paper, pipettes, water bottle, acetone bottle, filter paper

Procedure:

Part 1 Copper and hydrogen nitrate (nitric acid)
1) Place a 50 ml beaker with 10 ml of tap water on a hot plate. 

2) Obtain a 0.100 g sample of copper and place it in a 10 ml flask. Add a 2ml squirt of 50 % nitric acid to the copper.

3) Put the flask in the beaker with hot water. Let the reaction proceed until the copper metal is no longer present. The result should be a blue, transparent solution. 

4) Once the reaction is complete, remove the beaker from the hot plate and shut off the hot plate. Cool the flask and its contents.

Part 2 
 Copper (II) nitrate + sodium hydroxide  

5) Add a 2 ml squirt of sodium hydroxide to the cooled copper nitrate solution. Since there was an excess of nitric acid, some of the sodium hydroxide will be consumed by the neutralization. Once this has occurred, the added sodium hydroxide should form a blue precipitate with the solution.

6) Take a small drop of the liquid in your flask and place it on some red litmus paper. You’ll know you added enough sodium hydroxide when the litmus turns blue.

Part 3 Copper (II) hydroxide ( copper (II) oxide and water
7) Turn the hot plate back on. Be sure there is enough water in the beaker. Heat the flask and its contents until they turn completely black. You may need to add a little more water to the flask. 

8) Use a pipette to wash the blue solid on the inside of the flask into the mixture.

9)  After a few minutes, you will notice the black solid settling. Remove the flask from the hot water bath. Let the black solid settle, and then carefully remove the clear liquid.

10)  Add some water to the black solid and mix the black solid with the water. Let settle a few minutes and then remove the clear liquid above the settled solid.

Part 4 Copper (II) oxide + hydrogen sulfate (sulfuric acid) ( copper (II) sulfate and 

                                                                                                                                   water

11) Add a 2 ml squirt of sulfuric acid to the mixture and swirl for 3 minutes. The mixture should clarify and turn blue. If there is still some black solid, add ½ squirt of sulfuric acid and continue swirling until the result is a transparent, blue solution.

Part 5 
 Copper (II) sulfate + zinc

12) Add a pea-sized pile of powdered Zn to the solution and swirl. Notice the formation of a red precipitate. This is copper. There should also be some bubbles due to any excess sulfuric acid.

13)  After the bubbling stops, add some another pea-sized pile of zinc. You should notice, at some point that the blue color will diminish. 

14) The goal is to try to get to as close to a colorless solution as possible without adding a large excess of zinc. After any bubbling stops, if there is a noticeable blue color, carefully add more zinc. If the solution is nearly colorless, stop adding zinc.

15)  Pour the liquid and copper precipitate into a clean 50 ml beaker. Use your water bottle to get all of the copper into the beaker. Add deionized water until the beaker is nearly full. Let the copper settle and remove the excess liquid.

16) Add more deionized water, let the copper settle and remove the water. Repeat one more time.

17) Add a squirt of acetone to the copper, let the copper settle and remove the liquid. Repeat one more time. 

18) Add one more squirt of acetone but don’t pour off the liquid.

19) Obtain some filter paper and pour the copper and acetone right onto the filter paper. Dry it in the oven for a few minutes, then remove and check it out!

Observations:

For each part, write a brief description of what changes you observed

	Part
	Observations

	i) Copper and Nitric Acid


	

	i) Copper Nitrate and Sodium Hydroxide


	

	ii) Heating Copper Hydroxide


	

	iii) Copper oxide and sulfuric acid


	

	iv) Copper sulfate and zinc


	


Write the symbols for the individual elements and formulas for the compounds in each reaction.

1) Copper and hydrogen nitrate ( Copper (II) Nitrate + Nitrogen Dioxide + water

_________   +  ____________      (   ____________   +   _____________  +  ______

2) Copper (II) nitrate + sodium hydroxide ( copper (II) hydroxide and sodium

                                                                                                                        nitrate

_________________   +  ____________      (   ____________   +   _____________  

3) copper (II) hydroxide ( copper (II) oxide and water

__________________    (    ____________   +   __________

4) copper (II) oxide + hydrogen sulfate ( copper (II) sulfate and water

_______________   +  ____________      (   ____________   +   _____________  

5) copper (II) sulfate  +  zinc       (    copper     +      zinc sulfate

________________   +  ______    (   ____________   +   _____________  
