Recovery of Copper from Malachite

Pre-Lab

Introduction:

You will acquire a metal with the cation Cu+2 from a solution in this experiment.

The mineral malachite contains copper (II) ions as both copper (II) carbonate and copper (II) hydroxide.  You will extract the copper ions from the malachite by adding sulfuric acid.  
Write two balanced equations here, one which shows copper (II) hydroxide reacting with sulfuric acid (H2SO4) and the other which shows copper (II) carbonate reacting with the acid.  
In both cases the same product of copper will be produced; it will be in solution as copper (II) _________________. (fill in the blank)
Once you have obtained the product of the malachite and sulfuric acid reaction, you will then add iron.  What type of reaction does a compound and element undergo?  Write a balanced equation for iron reacting with the product you finished naming in the above paragraph. 

Calculate the theoretical mass of copper which could be formed from this reaction (you will add 1.00g of iron). When the reaction is over you will compare the actual mass of copper made to the value in this calculation. 

Procedure

Day 1:


Obtain 3.0 grams of malachite.  This mineral has already been crushed into the powder that will be needed for this experiment.  Measure 20.0 mL of 1M sulfuric acid in a graduated cylinder.  Be sure to rinse the cylinder out before putting it away.  After putting the malachite in a beaker, carefully add the sulfuric acid and stir.  Cover with a watch glass and place your labeled beaker in a location specified by your teacher.

Write up pre-lab for use tomorrow.

Day 2:


Mass a clean, dry 100 or 150 mL beaker & record.  Also, you will need to mass 1.00 g of iron metal on weighing paper and have at lab bench, record mass.  After preparing a standard filtration setup, filter the malachite solution into your pre-massed 100 or 150 mL beaker.  Record observations and discard the residue.


Warm the filtrate (DO NOT LET IT BOIL) over a Bunsen burner.  Slowly add the pre-massed iron filings to the hot solution.  Stir with a glass stirring rod as you add the metal.  After all the metal has been added, continue to stir for about 5 minutes to ensure a complete reaction.  Use distilled water to rinse the residue from the stirring rod into the reaction beaker; also rinse the sides of the beaker down.  Let beaker cool for at least 10 minutes so the solid can settle.

After the solid has settled, carefully decant the solution into any clean, dry beaker.  Wash the remaining solid at least twice with distilled water, decanting and discarding the wash water each time.  


Spread your solid evenly over the beaker bottom.  Dry the beaker and the solid product in the drying oven.  Drying time is about 10 minutes.  REMEMBER when you take this out of the oven it is HOT!!!  Allow the beaker and the product to cool to the touch before measuring and recorded final mass. 

Lab Write up MUST include the following:
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2. Title
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5. All 3 balanced equations 
6. Calculation for actual mass 

