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Unit 2
B.5 Investigating Matter: Relative Reactivities of Metals

Introduction

In this investigation, you will observe the reactions of the metals copper, magnesium, and zinc with four
different solutions. Each solution contains a particular metal cation. The solutions you will use are
copper(I1) nitrate, Cu(NOs), (containing Cu®*); magnesium nitrate, Mg(NO3), (containing Mg?*); zinc
nitrate, Zn(NOs), (containing Zn**); and silver nitrate, AgNOs (containing Ag®).

Before starting, read the procedure to learn what you will need to do, note safety precautions, plan
necessary data collecting and observations, and design a suitable data table. Because this investigation
involves combining various ionic solutions to determine their relative reactivities, your data table should
clearly indicate which materials you combined and the observed results.

Procedure

Devise a systematic procedure that will allow you to observe the reaction (if any) between each metal and

each of the four ionic solutions. You will conduct each reaction in a separate well of your wellplate, using

10 drops of 0.2 M solution and a small strip of metal. See Figure 2.20 (page 142 of your textbook). How

many different combinations of metals and solutions will you need to observe? How will you arrange

things so you can complete your observations efficiently, yet keep track of which metal and which
solution are in each well?

1. After considering the task described, construct a data table appropriate for recording the observations
that you will make in this investigation. Keep the questions posed in the preceding paragraph in mind
as you plan your data table.

2. Obtain 1-cm strips of each of the metals to be tested. Clean the surface of each metal strip by rubbing
it with sandpaper or emery paper. See Figure 2.21 (page 143 of your textbook). Record your
observations of each metal’s appearance.

3. Begin your planned procedure. If you observe no reaction, write “NR” in your data table. If a reaction

occurs, record the changes you observe. (Caution: Avoid allowing the AgNO; solution to come in

contact with skin or clothing because it causes dark, nonwashable stains.)

Dispose of all solid samples and wellplate solutions as directed by your teacher.

Wash your hands thoroughly before leaving the laboratory.
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Teacher Approval

Questions

1.
2.
3.

Which metal reacted with the most solutions?

Which metal reacted with the fewest solutions?

Assuming that you did not test silver metal, with which solutions (if any) would you expect silver
metal to react? Explain your answer, citing evidence from your data and observations.

List the metals (including silver) in order, placing the most reactive metal first (the one reacting with
the most solutions) and the least reactive metal last (the one reacting with the fewest solutions).

Refer to your “metal activity series” list from Question 4. Write a brief explanation of why the
outside surface of a penny is made of copper instead of zinc.

a. Which of the four metals mentioned in this investigation might be an even better choice than
copper for the outside surface of a penny? What observational evidence supports your conclusion?
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b. Why do you think that the particular metal that you identified in Question 6a is not used as the
outside surface of a penny?

7. Given your new knowledge about the relative chemical activities of these four metals,
a.  Which metal is most likely to be found in an uncombined, or “free,” (metallic) state in nature?

b.  Which metal is least likely to be found chemically uncombined with other elements?

8. Reconsider your experimental design for this investigation:
a. Would it have been possible to eliminate one or more of the metal-solution combinations and still
obtain all the information needed to create chemical activity ratings for the four metals?

b. If so, which combination or combinations could have been eliminated? Why?
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Unit 2
B.5 Investigating Matter: Relative Reactivities of Metals

Data Tables

Initial Appearances of Each Metal

Metal Initial Appearance

Cu

Mg

Zn

Metal Reactivity

Metal CU(NO3)2 Mg(NO3)2 Zn(NO3)2 AgNO3
Cu2+ Mgz+ Zn2+ Ag+

Cu

Mg

Zn
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