Metal Activity Series Lab

[image: image1.jpg]SCH3U0 Name:
Unit: Matter and Chemical Bonding
Metal Activity Series Lab Date:

Metal Activity Series Lab
Background:
‘When observing single displacement reactions, not all metals are capable of displacing another from a
compound. For example;
A) Fe,) + Cu(NO3)yuq) = does react
B) Cug + Fe(NO;3)2q) > does not react

From the evidence above, it looks as if iron is more “reactive” than copper, as it can replace it in a single
displacement reaction, but copper is not able to displace iron in a similar situation.

Question:
Is it possible to develop a ranked list of metals in terms of their reactivity through experimentation?

Introduction:
A small activity series can be formed by reacting and observing the reactions of selected metals and their
solutions. This activity series can be used to predict whether or not a single displacement reaction will occur.

Safety:

The edges of the metal pieces may be sharp. Use care to not cut skin with the metal pieces. The silver nitrate
stains the skin, be careful not to get it on your skin. All of the solutions are either toxic or irritants of the skin,
eye and/or tissue. Wear goggles at all times during this lab.

Materials Needed:
0.2 M AgNOjs(q 0.2 M Cu(NO3)3aq, well plate goggles
0.2 M Mg(NO3)aq) 0.2 M Fe(NO3)3aq) 5 small pieces of copper waste beaker
0.2 M Zn(NO3)3aq) 1.0 M HCly, 5 small pieces of magnesium
5 small pieces of zinc
5 small pieces of iron
Procedure:

1. Following the diagram, place a small piece of each metal in the spaces of a CLEAN and DRY well plate
as indicated.

2. Add about 20 drops of the indicated metal solution or acid (or enough to slightly cover the piece of
metal) to the pieces of metal in the well plate.

3. Observe the reactions for 5-10 minutes. Record your observations for each well.

4. Dispose of the metals and solutions by emptying out the well plate onto several pieces of paper towel.
Dispose of the paper towel in the garbage (NOT recycling). Rinse the well plate with tap water and dry.

Cu(NO;), Mg(NO;), Zn(NO;), Fe(NO;); AgNO; HCI

GO0
- OO®O0O0

| QOO0
| OOO000

Figure 1.0~ Diagram of micro-well tray used in determining metal activity series for Fe, Zn, Mg and Cu
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Data Table:

	
	Cu(NO3)2
	Mg(NO3)2
	Zn(NO3)2
	Fe(NO3)3
	AgNO3
	HCl
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Based on your observations, construct an activity series by ranking the reactivity of each metal.  The most active metal should be at the top and the least active metal on the bottom of the activity series.  

most reactive
least reactive

1. Describe how you reasoned through the arrangement of your activity series:
2. Define an activity series:
3. What is the rule for predicting if a single replacement reaction will occur?

4. How are activity series created?

5. Write a balanced equation for the reaction if Aluminum and Copper (II) chloride react to form copper metal and aluminum chloride.
6. Will the reaction of Aluminum and Copper (II) chloride occur?  Explain.
7. How does your reactivity series compare to an actual reactivity series?  

8. How could you improve the experiment to be more accurate?

9. Research the difference between the metal cans that contain coffee versus acidic tomatoes.  Why do tomato cans contain a lining?

