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The Activity Series of Metals

Laboratory Investigation

Background Information:


One way to classify certain elements is by order of their activity.  For metals, for example, we can say that a metal is more active than another metal if it will replace the less active metal from a solution of one of its components.  This can be observed because the metal with the lower activity deposits itself as pure metal on the piece of metal with the higher activity.  This process is called “plating out.”  By performing a series of experiments, you can develop a list of metals in order of their activity that is called the “activity series of metals.”


In this investigation you will test zinc, copper, and magnesium to see if they will replace each other in solution of their compounds.  Using your results and some additional information you can develop a short list of metals placed by order of their activities.

Materials:


Solutions:



Magnesium nitrate

Mg(NO3)2


Zinc sulfate


ZnSO4


Copper sulfate

CuSO4

Strips:



Magnesium



Zinc



Copper


9 test tubes


Test tube rack


Safety goggles


Notebook paper

Procedure:

1. Put on safety goggles.
2. Arrange the nine test tubes in groups of three each.  Put rack on notepaper and label the first three test tubes magnesium nitrate, the next three zinc sulfate, and the last three copper sulfate.   Use the chemical symbols for these compounds (see above).

3. Fill the appropriately labeled test tubes about one inch full with each of the three solutions.

4. Place strips of magnesium, zinc, and copper in each of the three kinds of solutions; (a magnesium strip in the magnesium solution, the zinc solution, and the copper solution, etc.)
5. After several minutes, examine the strips for evidence of reaction.  Record your observations in the data table.  Also record any changes you may observe in the solutions.

Observations:

Data Table

	
	Magnesium Nitrate
	Zinc Sulfate
	Copper Sulfate

	Magnesium


	
	
	

	Zinc


	
	
	

	Copper


	
	
	


Analysis and Conclusions:

1. Which metal did not react with any of the solutions it was placed in?

2. Which metal reacted with all but its own solution?

3. List the metals in order of decreasing activity.

4. How could you tell which one of the three metals was the most active?

5. Lead is less active than zinc but more active than copper.  How would a strip of lead have reacted in the three solutions used in this investigation?

6. Tin is less active than zinc but more active than lead.  How would a strip of tin have reacted in this investigation?

7. Would tin have reacted in a solution containing a lead compound?

8. A strip of silver does not react with any of the solutions tested.  What must be true about silver?

9. Briefly describe an experiment you could perform to determine if iron is more active than copper but less active than lead?

10. Metals like platinum and gold are often said to be inactive.  What does this mean?

11. Based on your observations and the information provided in questions 1-6, list all eight metals in order of decreasing activity.
12. Why is jewelry made with metals that are at the low end of the activity series?
