Chem. 12
Lab: The Strength of Oxidizing Agents
Purpose: To produce a half reaction reduction table that ranks oxidizing and 

reducing agents.

Theory: Some redox reactions will occur when two reactants are mixed while others will not. Those that occur are said to be spontaneous.  Those that are non-spontaneous in the forward direction are spontaneous in the reverse direction.

Spontaneous Reactions:


5 drops of a solution of Gold III nitrate is dropped on a small piece of solid tin. Gold patches appear on the surface of the Tin.  
If a reaction

Au3+     +      Sn(s)     (      Au(s)    +      Sn2+   
Au3+   is a stronger oxidizing agent than Sn2+
Non-spontaneous Reactions:


5 drops of a solution of zinc nitrate is dropped on small piece of solid tin. The are no changes on the surface of the Tin.  
If no reaction


Zn2+     +      Sn(s)           Au(s)    +      Sn2+
Sn2+   is a stronger oxidizing agent than Zn2+
Procedure:

1.  
Place one piece of metal on a watch glass and add three drops of one of the aqueous 
solutions onto the metal.

2.
Observe the reaction under a stereoscopic microscope to determine whether a reaction 
occurs or not (if there are new crystals forming, then the reaction is spontaneous) Look 
carefully for subtle patches of orange indicating copper.

3.
Record the result in a chart. Empty the waste into the garbage. Wash the watch glass.

4.
Repeat the procedure for the next metal and solution combination.

Data:


Record the results of your reactions in this chart. Write spontaneous or non-spontaneous.

	
	AgNO3
	CuSO4
	Pb(NO3)2
	Zn(NO3)2        
	NaCl

	Zn
	S
	S
	S
	X
	N

	Pb
	S
	S
	X
	N
	N

	Cu
	S
	X
	N
	N
	N


Analysis:

1.
Write a reaction (as done in the theory section) to represent every combination that produced a spontaneous reaction. Use your own paper for this. Circle each oxidizing agent (cation). Indicate the stronger oxidizing agent for each pair in the reaction using an asterisk. The first one is done for you.


Zn(s)
&     AgNO3

Spontaneous


Zn
(
Zn2+    +     2e-

2(Ag+     +     e-     (     Ag)



Zn
+
2Ag+

(
Zn2+    

+     2Ag





Stronger oxidizing agent

2.
Write a reaction (as done in the theory section) to represent every combination that produced a non-spontaneous reaction. Use an arrow pointing to the left Circle each oxidizing agent (cation). Indicate the stronger oxidizing agent for each pair in the reaction using an asterisk. The first one is done for you.


Zn(s)
&     NaCl

non-spontaneous


Zn
(
Zn2+    +     2e-

2(Na+     +     e-     (     Na)



Zn
+
2Na+

(
Zn2+    

+     2Na





Stronger oxidizing agent

3.
Rank the oxidizing agents from strongest to weakest by inspecting each of the balanced equations for this lab.

4.
Complete the reduction table below (do not do until day 3 in class.)

Reduction Table
  
Strongest Oxidizing Agent












_____
+

e-
→

_____






_____
+

e-
→

_____





_____
+

e-
→

_____





_____
+

e-
→

_____





_____
+

e-
→

_____











Strongest Reducing Agent

Questions:

1.
Use the above chart to predict a spontaneous or non-spontaneous reaction for each.



A.
Ag+
+
Na






B.
Ag
+
Cu2+






C.
Pb
+
Zn2+






D.
Na+
+
Pb






E.
Ag+
+
Cu







F.
Pb2+
+
Cu




2.
Describe a simple way to predict a spontaneous reaction between an oxidizing and 
reducing agent using the reduction table and the position of the oxidizing and reducing 
agent on the table.

3.
X2+,  Z2+,  Y2+  are oxidizing agents.  Rank the oxidizing agents in order of decreasing 
strengths.  Write three spontaneous reactions between X2+,
Y2+,
Z2+,
X,  Y  &  Z:



Z2+ reacts with Y



X2+ does not react with Y.

4.





   Mg


     F-



   Zn2+


reacts


no reaction


a) Rank the oxidizing agents from strongest to weakest.


b) Rank the reducing agents from strongest to weakest.

Conclusion 
(Describe how you can use the table on page 8 of the data package to predict if a redox reaction is spontaneous or non-spontaneous.)







