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Chemistry

name:  
 

Cycle of Copper Reactions Lab
Labs Section

Date Given:  November 9, 2004  


Background:

You have been introduced to writing the basic chemical equations in class.  In this experiment, you will observe a series of reactions that convert copper from one chemical state to another and returning to your starting material, pure copper. 

Objectives:

· Gain additional experience in recording observations and interpreting them in terms of chemical equations.

· Write "skeleton" equations featuring the correct chemical names and formulas for reactants and products.

· Apply the Law of Conservation of Mass by practicing sound lab techniques and recovering the copper with minimal loss.

Lab Techniques:

You will be responsible for learning the following laboratory techniques:

· Weighing a solid on the balance

· Operation of the bunsen burner

· Gentle heating of a solution 

· Handling a hot beaker

· Decanting a solution

· Drying a solid in the oven

Procedure:

See the following pages for Procedures.  

Analysis Questions:  
Please answer the following questions on your cover sheet after you finish the experiment.  

1.  Calculate the percent recovery of your copper.  To do this, consider how much copper you started with, and how much you ended with.  PSYW on your cover sheet.

2.  Assuming that you did not recover 100% of the copper, what steps or factors caused your percent recovery to be either above or below 100%?

3.  List three examples of chemical changes that you observed in this experiment.

4.  Write a skeleton chemical equation for the following reactions:


a)  solid carbon disulfide plus chlorine gas yields aqueous carbon tetrachloride and

     gaseous disulfur dichloride


b)  aqueous silver(I) nitrate plus dihydrogen sulfide gas combine to form silver(I) sulfide

     and aqueous nitric acid.  

Reaction #1:  Dissolving Copper

1.  Obtain a piece of copper wire that has been curled into a flat spiral.  

2.  Weigh your copper sample on the electronic balance and record the mass on your cover sheet.

3.  Place the copper sample in a 250-mL beaker.

4.  In the fume hood, add 10.0 mL of concentrated (16M) nitric acid.  

USE EXTREME CAUTION - Nitric acid is hazardous - wash your hands with water

after handling the acid.

5.  In the fume hood, cover the beaker with a watch glass.  

6.  In the fume hood, gently swirl the solution around (holding onto the watch glass) until the copper has completely dissolved.  Open the watch glass in the hood to let the gas escape.  You may now take your sample back to your lab table.  

7.  Record your observations below, and begin writing the chemical equation.      

8.  Rinse the underside of the watch glass and the sides of the beaker with distilled water.  

9.  Continue to add distilled water until the beaker is about half full.

	Reactants
	Formula (state)
	Observations

	Solid Copper Metal
	Cu (s)


	

	Nitric Acid (hydrogen nitrate)
	
	

	Products
	Formula (state)
	Observations

	Copper(II) Nitrate

(dissolved in water)
	
	

	Water
	
	

	Nitrogen Dioxide gas
	
	

	Evidence of Chemical Changes:
	
	


"Skeleton" Chemical Equation:

Reaction #2:  Precipitation of Copper(II) Hydroxide

1.  While stirring the solution with a glass rod, slowly add 40 mL of 3.0 M NaOH.  

2.  Record your observations below as you let the solid settle to the bottom.

	Reactants
	Formula (state)
	Observations

	Copper(II)Nitrate (dissolved in water)
	
	

	Sodium Hydroxide

(dissolved in water)
	
	

	Products
	Formula (state)
	Observations

	Copper(II)Hydroxide

(solid)
	
	

	Sodium Nitrate

(dissolved in water)
	
	

	Evidence of Chemical Changes
	
	


"Skeleton" Chemical Equation:

Reaction #3:  Conversion to Copper(II) Oxide

1.  Using a bunsen burner and ring stand setup, heat the solution gently, and lower the heat if the solution begins to boil.  Keep stirring the solution gently to avoid "bumping" (explosive formation of a large steam bubble in a locally overheated area).    

2.  Continue heating for a few minutes after the transformation is complete.  

3.  Remove the burner, and continue stirring for a minute.  

4.  Set the beaker aside - use caution - fold a paper towel into a narrow strip, and wrap it around the top of the beaker to hold it.

5.  In a 400-mL beaker, begin heating 200-mL of water to be used when washing the solid.

6.  Record observations and attempt to write the chemical equation.

7.  After 10 minutes of cooling, the copper(II) oxide has settled, and you may now decant the liquid into a new beaker.  

8.  Add half the heated water to your solid, let the solid settle, and decant again.

9.  Repeat step #8.  

	Reactants
	Formula (state)
	Observations

	Copper(II) Hydroxide (solid)
	
	

	Products
	Formula (state)
	Observations

	Copper(II) Oxide (solid)
	
	

	Water
	
	

	Evidence of Chemical Changes
	
	


"Skeleton" Chemical Equation:

Reaction #4:  Dissolving Copper(II) Oxide

1.  Add 20.0 mL of 6.0 M sulfuric acid while stirring.  

	Reactants
	Formula (state)
	Observations

	Copper(II) Oxide (solid)
	
	

	Sulfuric Acid (hydrogen sulfate)

(dissolved in water)
	
	

	Products
	Formula (state)
	Observations

	Copper(II) Sulfate

(dissolved in water)
	
	

	Water
	
	

	Evidence of Chemical Changes
	
	


"Skeleton" Chemical Equation:

Reaction #5:  Reduction of Copper 2+ to Metal

1.  Add about 8 grams of zinc in two portions (the second after the first is almost gone).  

2.  Cover the beaker with a watch glass to catch acid spray and swirl occasionally to bring fresh solution into contact with the zinc.  

3.  If the solution is still blue-colored, add one more gram of zinc and swirl the solution.  Continue adding zinc (in 1-gram portions) until the solution turns colorless.

4.  If the solution is colorless and zinc still remains, add 10 mL of 6M HCl to the copper and zinc.  

5.  Once the solution is colorless and no more zinc remains, decant and wash 2 times with 100 mL of water.  

	Reactants
	Formula (state)
	Observations

	Copper(II) Sulfate (dissolved in water)
	
	

	Zinc metal 
	
	

	Products
	Formula (state)
	Observations

	Zinc(II) Sulfate (dissolved in water)
	
	

	Copper metal
	
	

	Evidence of Chemical Changes
	
	


"Skeleton" Chemical Equation:

Final Step:  Recovery of Copper

1.  Weigh a clean, dry porcelain evaporating dish.  Record the mass on your cover sheet.

2.  Using a glass rod, transfer the copper from the beaker into the dish.  

3.  Rinse the remaining copper out of the beaker into the evaporating dish.  

4.  Drain the water from the dish, and place your dish into the oven to dry.  
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