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Activity of Metals
Core Standard 4 , Key Idea 3.2x Activity series
Core Standard 6, Key Idea 2 Models and Key Idea 5 Patterns of Change

Teacher notes

1. Please use reagents that you are comfortable handling and disposing of.  I designed this 	lab to use materials we had on hand.  The amount of lead waste generated is very small.  Lead nitrate could be left out.  Indeed, students can not distinguish the order of lead and H2 from their experimental data. 
2. I do this lab before we talk about the Table J Activity Series.  Figuring out the series is a great learning tool. 
3. I made a set of data tables on brightly colored card stock, which I keep from year to year as a reaction surface.
4. Using silver nitrate in microscale.  Obtain several black film canisters and label them.  Cut an “X” in the lid.  Push the stem of a beral type pipet through the “X” so that the body of the pipet will be in the canister when it is closed.  Draw the silver nitrate solution into the pipet, and then close the canister.  Students can open and use the solution and return it to darkness immediately.  A sample tested after a year was still good.



I first shared this a few years ago.  As I have done this lab, students have had, at times, difficulty detecting some reactions.  I sometimes walk around with a dropper bottle of
slightly stronger HCl to make sure bubbles are visible.  I also counsel patience, and I ask them to check with me before they clean up and dispose of their reactants. 












Procedure:

1. Obtain a reaction grid inside a sheet protector.  It should look like your data sheet.
2.  Make sure all of the metal pieces are free of tarnish.  Clean the magnesium with steel wool.
3.  Place a small piece of each metal in every square of the row across on the reaction grid, except the one which has an  X.
4. Starting with the magnesium chloride, add 2or 3 drops of solution to the metal piece in each square in the column.  Continue with all of the solutions. You may need to stir or sink the metal with a wooden splint. (No metal !!!)
5. Examine each box for signs of a chemical reaction.  It may take a while.  Look for color change(tarnish), breakdown of the solid, or bubbles.  Wait at least 5 minutes after the last solution is added before deciding on “No Reaction”


Observations:
	Separate data table

Conclusions:
1. Use your results to prepare a list of these metals in order of activity, most active at the top.
a. Start with the 3 metal pieces.  The one which reacted with the most things is more active.  It should go near the top.  Place the other 2.
b. Figure out where Pb, Ag, Na, and H2  should go, based on the activity of their ions.  If the ion (M+) reacted with a metal, that ion’s metal (M) is less active. You may not be able to place H2 perfectly, but it should be close.

2. These reactions are all single replacement reactions.  Write an equation for
       each reaction which occurs.  Make sure they are balanced.


Applications: How does a metals activity affect its usefulness for specific purposes? 
                      Why is corrosion an important factor?
	



	Metal Ion

Metal
	Mg+2
	Pb+2
	Cu+2
	Ag+1
	Zn+2
	Na+1
	H+1
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Activity of Metals Lab

Pre-Lab Discussion

The application a metal is used for depends in part on its chemical reactivity.  For example, gold, which is commonly used in jewelry, is highly resistant to chemical reactions.  Sodium, however, is not used in jewelry because it is so reactive it will explode if it contacts water.  Metals tend to lose electrons in chemical reactions.  Differences in their reactivity depend on the relative ease with which they give up electrons. (Ionization energy & electronegativity)



You can measure the relative activity of two metals by placing a small sample of one metal in a solution containing ions of the other metal.  If the metal is more active, it will give electrons to the ion and a reaction will be observed.  If the metal is less active, no reaction will occur.


In this experiment, you will test the reactivity of various metals with various metal ions and with an acid.  You will then use the results to construct a scale of relative activities.  (Activity Series)


Problem: How do metals differ in their activity?


Hypothesis: Different metals _______________________________________________



_________________________________________________________________


Materials:


    Copper  (6 small pieces of each)


    Magnesium


    Zinc


Solutions of: (Write a formula for each.)



Magnesium chloride 


Lead nitrate



Copper (II) sulfate



Silver nitrate



Zinc nitrate



Sodium chloride


   0.1M HCl   hydrochloric acid


Procedure:


1. Obtain a reaction grid inside a sheet protector.  It should look like your data sheet.

2.  Make sure all of the metal pieces are free of tarnish.  Clean the magnesium with steel wool.

3.  Place a small piece of each metal in every square of the row across on the reaction grid, except the one which has an  X.

4. Starting with the magnesium chloride, add 2or 3 drops of solution to the metal piece in each square in the column.  Continue with all of the solutions. You may need to stir or sink the metal with a wooden splint. (No metal !!!)

5. Examine each box for signs of a chemical reaction.  It may take a while.  Look for color change(tarnish), breakdown of the solid, or bubbles.  Wait at least 5 minutes after the last solution is added before deciding on “No Reaction”


Observations:



Separate data table

Conclusions:

1. Use your results to prepare a list of these metals in order of activity, most active at the top.

a. Start with the 3 metal pieces.  The one which reacted with the most things is more active.  It should go near the top.  Place the other 2.


b. Figure out where Pb, Ag, Na, and H2  should go, based on the activity of their ions.  If the ion (M+) reacted with a metal, that ion’s metal (M) is less active. You may not be able to place H2 perfectly, but it should be close.


2. These reactions are all single replacement reactions.  Write an equation for


       each reaction which occurs.  Make sure they are balanced.


Applications: How does a metals activity affect its usefulness for specific purposes? 


                      Why is corrosion an important factor?


