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THE ROLE OF ELECTRONS IN A REDOX REACTION. (Teacher copy)

In this experiment you will collect observations that will provide evidence that electrons are involved in redox reactions.

Equipment

· Dil sulfuric acid

· Clean stainless steel spatula that will fit in the test-tube

· Pieces of zinc metal 

· Solid copper sulfate

	
	Instruction
	Observation and explanation

	1
	Take a clean test tube and ¾ fill it with dilute sulfuric acid.

Place a stainless steel spatula in the test tube and observe the surface carefully for any evidence of a reaction between the spatula and the sulfuric acid.  
	No observable reaction;  i.e. no bubbles form on the surface of the spatula as the stainless steel does not react with the acid.

	2
	Remove the spatula and add a small lump of zinc metal to the acid in the test tube.
	Bubbles of gas form on the surface of the zinc metal because of the reaction below.


Zn   
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2H+ + 2e      (  H2
 


Zn   +  2H+  (  Zn2+ +  H2

	3
	Leave the lump of zinc in the test tube with the acid and place the spatula in the test tube so that it makes contact with the lump of zinc.
	Bubbles of gas continue to form on the zinc but also now start to appear on the surface of the spatula as if it has started to react with the acid.  Electrons from the oxidation of the zinc migrate onto the surface of the stainless steel spatula as it is a conductor.  These electrons then react with H+  ions to form bubbles of hydrogen gas. 

2H+ + 2e      (  H2

	4
	Remove the spatula and add a large pinch of copper sulfate to the test tube containing the acid and the zinc metal.  
	A brown film of Cu forms on the surface of the zinc metal.  The Cu2+ ions have been reduced to brown Cu by the electrons on the surface of the zinc metal.


Cu2+ + 2e      (  Cu
 



	5
	Place the spatula in the test tube but do not allow it to touch the lump of zinc metal.
	No reaction occurs on the surface of the metal spatula.

	6
	Move the spatula so that it now is kept in contact with the lump of zinc metal.
	The spatula becomes coated with a film of brown Cu metal.  Electrons from the oxidation of the zinc migrate onto the surface of the stainless steel spatula as it is a conductor.  These electrons then react with Cu2+  ions to form copper metal. 


Cu2+ + 2e      (  Cu
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