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In nature, elements can occur either free (meaning uncombined with other elements) or chemically combined in a compound.  The tendency of a particular element to combine with other substances is a measure of the reactivity of that element and how many electrons it has in its outer-most (valence) shell.  The more reactive a substance is, the more likely it is to combine and form a compound.  In a single replacement reaction, an uncombined element replaces a less reactive element that is combined in a chemical compound.  The least reactive element is then freed from the compound.

Example:



Zn II  +  Cu (SO4)     


Cu  +    Zn (SO4)

In the preceding reaction, zinc replaces the less reactive copper and recombines with the sulfate, freeing the copper in the process.  

In this investigation, you will observe how various metals undergo single replacement reactions when placed in acid (HCl).  If the metal (positive ion) is more reactive than the Hydrogen ion (also positive) in the HCl acid, the metal will replace the Hydrogen and Hydrogen gas will be produced (you will see bubbles).  

Materials:


-Safety goggles


- “wells” for chemically combining the substances


-1 M HCl (hydrochloric acid)


-Dropper for the acid


-Zinc metal


-Copper metal


-Aluminum metal


-Iron metal


-Magnesium metal

Procedure:

1. Place each metal in a separate well and note on a piece of paper the location of each.

2. Put your safety goggles on!!!!!

3. Place enough HCl in only one of the wells (don’t put the acid on all of the metals at the same time!!) and watch for the production of bubbles to signal if a reaction is taking place.

4. Feel the bottom of each well while you are making your observations and feel for heat.  Heat production is another indicator that a reaction is taking place.  

5. Record your observations in the data table.

6. Repeat steps 3-5 for each of the remainder of the metals (do this one metal at a time).

7. When you have completed the “lab” portion, carefully pour off the acid, throw all of the metals in the trash can in the front of the classroom and rinse the wells very well with water.  

Observations:

	Metal
	Amount of bubbles produced
	Amount of heat produced

	Zinc
	
	

	Copper
	
	

	Aluminum
	
	

	Iron
	
	

	Magnesium
	
	


Conclusions:

1. Which of the metals are more reactive than hydrogen?  (which ones reacted?)

2. Which of the metals are less reactive than hydrogen?  (which ones did NOT react?)

3. Write the single replacement reaction that occurred (for those metal that did react with the HCl) between the acid and each metal.  If no reaction occurred, just write “No reaction”.  Follow the rules for compound formation (the oxidation numbers of any compound formed must add to zero) and balance the equation when you’re finished. 

a. Magnesium

b. Aluminum

c. Iron III

d. Copper II

e. Zinc II
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