Percent Copper and Formula Weight of a Copper Compound

Introduction:


In many chemistry problems, you are asked to calculate the percent composition of each element in a compound.  In this experiment a variation of this basic calculation will be employed.  The amount of copper in a compound will be determined by dissolving the unknown compound in water.  The copper ions in solution will be converted to metallic copper by reaction with magnesium metal.  To ensure that all of the copper is removed from solution, an excess of magnesium will be used.  The excess magnesium will be dissolved by the addition of hydrochloric acid.  The hydrochloric acid reacts with the magnesium but not the copper.  The copper will be filtered, dried, and weighed.  As you already know,


% Copper   =   ​mass of copper   X   100%




mass of sample

This first equation will allow you to determine the percent copper in your sample.  Another way of expressing this relationship is:


% Copper  =  
n(63.55)  X  100%




   f. w.


Where:

n = the number of copper atoms in the compound

63.55 =  the atomic weight of copper

f. w.  = the formula weight of the compound

Since all of the unknown compounds used in this experiment contain only one copper atom, the second equation gives an easy way of calculating the formula weight of the compound.

Purpose:


The purpose of this experiment is to determine the percentage of copper and the formula weight of a copper compound.

Equipment/Materials:


sample of unknown copper compound

distilled water


electronic balance




250 mL beaker


magnesium metal




6 M HCl


filter paper





ethanol


acetone





funnel


stirring rod





watch glasses

Safety:

· Always wear an apron and goggles in the laboratory.

Procedure:

1. Obtain a vial of an unknown copper compound.  Record the number on the vial in your data table.  Measure out about one-half of the contents, and determine the mass.  Record the mass in your data table. Transfer the unknown sample to an empty 250 mL beaker.  Repeat with the other half of the sample.  You will complete two trials simultaneously. 

2. Add about 50 mL of distilled water to the beaker.  Stir until the unknown copper compound has dissolved.  If the solution is not clear, add a small amount (1 or 2 mL) of 6 M HCl. 

3. Add about 0.7 grams of magnesium turnings to the copper solution.  Stir gently, and you should observe solid copper collecting on the bottom of the beaker.  The solution above should be clear and colorless. If this is not the case, an additional 0.2 grams of magnesium should be added.

4. The excess magnesium is removed by adding 10 mL of 6 M HCl.  Hydrogen should be evolved as the acid reacts with the magnesium.  Gently stir the reaction mixture until the evolution of hydrogen gas ceases.

5. Weigh two pieces of filter paper and record the masses in the data table.    Filter the solutions through the filter papers.  Make sure that all of the copper is transferred to the filter paper.  Rinse each of the copper samples with about 100 mL of distilled water.

6. After the copper samples have been rinsed, each sample should be rinsed with 10 mL samples of ethanol and acetone.  The filter papers and copper samples should be transferred to watch glasses and placed in the drying oven.

7. Heat the samples until dry.  Weigh the filter paper and copper samples.  Record the masses in the data table. 

8. Use your data to calculate the percent copper and the formula weight for the unknown compound.  Given the accepted value for your compound, you should also calculate the percent error for each trial.

Name ______________________________

Date _______________________________

Percent Copper and the Formula weight for a Copper Compound

Data Table:

	
	Trial 1
	Trial 2

	Sample number
	
	

	Mass of unknown sample
	
	

	Mass of filter paper
	
	

	Mass of copper & filter

paper
	
	

	Mass of copper
	
	

	Percent copper
	
	

	Formula weight
	
	

	Accepted value
	
	

	Percent error
	
	


Calculations:

For one of your trials, show the calculations for percent copper, formula weight, and percent error.

Questions:

1. Write balanced equations for the reactions between the copper ions in solution and the magnesium, as well as the reaction between the excess hydrochloric acid and the magnesium.  What type of reactions are these?

2. If too little magnesium were added to the copper solution, how would this affect the value for the percent copper calculation?  How would this affect the calculated value for the formula weight?

.

3. If too little hydrochloric acid was added to dissolve the excess magnesium, how would this affect the value for the percent copper calculation?  How would this affect the calculated value for the formula weight?

4. If the drying oven is set too high, copper can be converted to copper (I) oxide, Cu2O, during the drying process.  How would this influence the percent copper calculation?
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