Gateway 125,126, 130
Fall 2006
Studio 13b p1

Studio 13b:  11/29/06  Activity Series

1) Create, understand, and use an activity series. 

2) Examine redox reactions of metals at a molecular level.

Reading:  5.5 p188-192
Group Roles:  A Technician; B Leader; C Recorder

Redox reactions are some of the most common and most useful chemical reactions.  They produce electrical current which can be harnessed to do work.  Transition metals play a very important role in redox chemistry.
Questions:  Which metals are easily oxidized?  Which are good oxidizing agents?
Data/Fact Gathering:  
Fill four wells each in a well plate with each of the four 0.1 M salt solutions in Figure 1. 
Figure 1:  Salt Solutions

1) Which solution contains the greatest number of ions? Which the fewest ions? 
2) List characteristics that are the same for all of these solutions and characteristics that make them different.

3) Identify the species that account for the color of each of the four solutions.  What evidence did you use to arrive at your conclusions?

Gather four strips each of magnesium, zinc, copper, silver.  Use sand paper or steel wool to clean expose pure metal.  Place one piece of each metal into each of the four solutions.  (There are 16 possible metal-solution combinations.)  Remove the metal after approximately two minutes.  Organize your observations in Table 1.

Table 1: Observations of metal/metal ion solutions

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


4) Did any chemical reactions take place?  If so:

a) What changes did you observe in the metal?  In the solution? 

b) Describe the reactions on a molecular level. 

c) Write a balanced chemical equation in the table for each reaction you observed. 

5) Using the data in Table 1, rank the metal ions in order of reactivity in Table 2a.  Rank the metals in reverse order of reactivity by filling in Table 2b.  What criteria did you use for your rankings?

Table 2:  Ranking a) Metal Ion Reactivity and b) Metal Reactivity
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6) How are the metal ions in Table 2a and the metals in Table 2b related to each other?  Write a balanced chemical reaction relating each metal ion to its corresponding metal.  Classify the reactions as oxidation or reduction reactions.
On-line Simulation

There is an online simulation that models the experiments that you just carried out.  Goto the following website
:
http://www.chem.iastate.edu/group/Greenbowe/sections/projectfolder/flashfiles/redox/home.html
Click on “Click on Start”.
Click on “Activity 1”

You will see a simulation of the chemical experiments that you just carried out. You can choose a strip of metal to place in each of the solutions and see the results. 

Click on the molecular scale button at the bottom of the screen to view the metal/metal ion interactions at the submicroscopic level.  Follow the instructions in the software, and take a closer look at one of systems where you observed a chemical reaction and one where you did not. 

8)  Relate your submicroscopic observation with your macroscopic observations for the examples you have investigated. 

You have observed four metals.  Is this enough data?  Use the remaining activities in the simulation to gather more data with the goal of answering the questions:  Which metals are easily oxidized?  Which metals make good oxidizing agents?  The following pages include tables and questions that will help you organize and evaluate your data:
Table 3: Observations from Activity Two
	 
	Solutions

	Metal

Strips
	 
	Zn2+
	Cu2+
	Fe2+
	Pb2+

	
	Zn
	 

 

 
	 
	 
	 

	
	Cu
	 

 

 
	 
	 
	 

	
	Fe
	 

 

 
	 
	 
	 

	
	Pb
	 

 

 
	 
	 
	 


9) In Table 3, write balanced chemical equations for the chemical reactions you observed.

10) Rank this set of metal ions and metals as you did in Tables 2 using Tables 4A and 4B.

Table 4:  Activity 2: Ranking a) Metal ion and b) Metal Reactivity
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Table 5: Observations from Activity Three
	 
	Solutions

	Metal

Strips
	 
	Fe2+
	Pb2+
	Ni2+
	Sn2+

	
	Fe
	 

 

 
	 
	 
	 

	
	Pb
	 

 

 
	 
	 
	 

	
	Ni
	 

 

 
	 
	 
	 

	
	Sn
	 

 

 
	 
	 
	 


11) Write the reaction equations in Table 5 and order the metals and metal ions using Table 6A and 6B.

 Table 6:  Activity 3: Ranking a) Metal ion and b) Metal Reactivity
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12) Use the data you collected in Activities One, Two, and Three to rank the eight metal ions and the eight metals you have studied by listing them in Tables 7A and 7B. 

Table 7:  Combined Data from Activities One-Three
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13) The ranking of the reactivity of metals in Table 7b is called an activity series.  Use the activity series to predict whether reactions a-c will take place.  If the reaction does take place, fill in the products.

a) Ag(aq)+ + Ni(s) (
b) Ni(aq)2+ + Ag(s) (
c) Ag(aq)+ + Sn(s)  (
Now see if or how each of the metals react with HCl.  Use the simulation to determine whether or not a reaction occurs.

	Metal
	Observations

	Ag
	 

 

	Cu
	 

 

	Fe
	 

 

	Mg
	 

 

	Ni
	 

 

	Pb
	 

 

	Sn
	 

 

	Zn
	 

 


14) Write a balanced chemical reaction in each of the appropriate boxes.

15) Where does H+ fit into Table 7a and where does H2 fit into Table 7b.

Evaluation:  Which metals are easily oxidized?  Which are good oxidizing agents?

16)  In 2-3 sentences answer the questions using evidence from your observations.



























































































� � HYPERLINK "http://www.chem.iastate.edu/group/Greenbowe/sections/projectfolder/flashfiles/redox/home.html" \t "_blank" �http://www.chem.iastate.edu/group/Greenbowe/sections/projectfolder/flashfiles/redox/home.html� (accessed May, 2005)


� Your computer and browser need to have the MacroMedia Shockwave Player (with the Flash Player) in order to play the simulations.  Your browser should be Netscape Communicator V6 or higher or Microsoft's Explorer V5.2 or higher.  To get the Macormedia plug-in and player go to: � HYPERLINK "http://www.macromedia.com/downloads/" �http://www.macromedia.com/downloads/�








