Activity Series of Metals

Purpose:  Determine the relative reactivity of 3 metals:  Copper, Magnesium, and Zinc

Do Now:  

1. List 3 properties of metals

2. In general, where on the Periodic Table do we find the most active metals?

Materials:
               Symbol for each metal:
          Aqueous Solutions of:  
Write the formula for each compound:
-Copper pieces
                  _____

         Copper Nitrate


          ___________

-Magnesium ribbon

      _____

         Magnesium Nitrate

          ___________

-Zinc squares


      _____

         Zinc Nitrate

                      ___________

-6 test tubes

-Test tube rack

Directions:

See exhibit A on your lab table.  This series of test tubes were set up several days ago to allow any reactions that did occur to continue for a long period of time.  There are 2 tubes of each salt solution.  A different type of metal has been placed into each of the solutions.  Label each test tube on your paper with the metal contained inside, then sketch what you see in each test tube in figure 1.  For each of the test tubes shown in figure 1, indicate if a reaction has occurred (RXN) or write NR if no reaction has occurred over the past few days.  Fill in your observations for each of the six test tubes in figure 1. 

(***Note:  Copper II Nitrate solution contains a transition metal and is normally a blue colored solution as a result.) 
Let’s take a look at what happened in the first few moments after each metal was added to each test tube several days ago.  

1. Obtain a test tube rack.

2. Place test tubes 1-6 (already pre-numbered) in order in the test tube rack.

3. Fill in the test tubes on figure 2.  Indicate the salt solm contained in each of the test tubes (refer to figure 1)
4. Use the piece of sandpaper at your lab station to gently clean each of the metal pieces you have.  Note the appearance of each metal on Figure 2 – include shape, color, and harness of the metal.
For test tubes 1 & 2:



5. Again, refer to fugure 1 to see which metals should be placed in each test tube.

6. DROP BOTH METALS IN AT THE SAME TIME!  Note the time it takes for the first signs of a reaction to appear (if any).

7. Note all changes in the observations colums for a total of 5 minutes.  Then add last minute observations and sketch the contents of each test tube on figure 2

8. Repeat steps 5-7 for test tubes 3 and 4, referring to figure 1 for the metals that should be used.

9. Repeat steps 5-7 for test tubes 5 and 6, referring to figure 1 for the metals that should be used.

For the following reactants placed into each of the test tubes; write NR on the product side if NO REACTION occurred.

If you did observe a reaction, it was a single replacement reaction.  Write the products of each observed reaction.

***Make sure you check OXIDATION NUMBERS to create compounds with correct Atomic Ratios for an overall ZERO charge.
Test Tube #

1. Cu(NO3)2 (aq) + Mg  → 
2.  Cu(NO3)2 (aq) + Zn  →
3.  Mg(NO3)2 (aq) + Cu  →
4. Mg(NO3)2 (aq) + Zn  →
5. Zn(NO3)2 (aq) + Cu  →
6. Zn(NO3)2 (aq) + Mg  →
Summary:

1. Was magnesium able to replace copper in Cu(NO3)2? _______  Why? __________________

______________________________________________________________________________

2. Was zinc able to replace copper in Cu(NO3)2? _______  Why? __________________

______________________________________________________________________________

3. Was copper able to replace magnesium in Mg(NO3)2? _______  Why? __________________

______________________________________________________________________________

4. Was zinc able to replace magnesium in Mg(NO3)2? _______  Why? __________________

______________________________________________________________________________

5. Was copper able to replace zinc in Zn(NO3)2? _______  Why? __________________

______________________________________________________________________________

6. Was magnesium able to replace zinc in Zn(NO3)2? _______  Why? __________________

______________________________________________________________________________

Rank Copper, Magnesium, and Zinc in order of:
Most reactive metal------------------------------------------------------→ Least reactive metal

______________________, _______________________, ________________________

Explain why you ranked the metals in the order that you did:

Oxidation State Changes seen after a reaction occurs
Name:____________________________________________

Changes in oxidation state during a chemical reaction

Directions:  List the oxidation state of each element above each element before and after the reaction.
1.  Cu(NO3)2 (aq) + Mg  → Mg(NO3)2  +  Cu

2.  Cu(NO3)2 (aq) + Zn  → Zn(NO3)2  +  Cu
3. 
 Zn(NO3)2 (aq) + Mg  → Mg(NO3)2  +  Zn
Questions:  

1. How did each elements oxidation state change in equation 1?
Cu-

N-

O-

Mg-

2. What must have happened to Copper during the reaction in equation 1? 

-Mg? 

-N

-O?

3. How did each elements oxidation state change in equation 2?

Cu-
N-

O-

Zn-

4. What must have happened to Copper during the reaction in equation 2?

N-

O-

Zn-

5. How did each elements oxidation state change in equation 3?

Zn-

N-

O-

Mg-

6. What must have happened to Zinc during the reaction in equation 3?    

N-

O-

Mg-
