GETTING ACQUAINTED WITH METALS 
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THEORY


Most of the elements on the periodic table are metals. Many are naturally occurring while some are man made. Metals are usually solids, shiny, good conductors of heat and electricity, malleable and ductile. Metals lose electrons and form cations. Metals combine with nonmetals to form ionic compounds. Metals range in their activity or their ability to react with other substances. For example, gold does not react with air while sodium catches fire when exposed to air. 

In this experiment, you will rank metals based on their reactivity, from most to least reactive. One way to do this is to observe whether one metal replaces another in a chemical compound. Such a reaction is known as single replacement reactions. The general rule is that the more reactive metal replaces the less reactive one. The general reaction is shown as
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OBJECTIVES
1. Become familiar with the properties and chemical reactivity of various metals.

2. To relate the reactivity of metals to their position on the periodic table.
PROCEDURE

A. REACTION OF METALS WITH OXYGEN

1. Reaction at room temperature

Observe the metals (Fe, Sn, Pb, Cu, Ca, Mg, Al, and Zn) throughout the lab period.  Do they react with oxygen? In other words, do they become tarnished?
2. Reaction in elevated temperatures

Hold a piece of each of the above metals in the flame with a pair of tongs. Observe any reaction that takes place.
B. REACTION OF METALS WITH WATER

Take a small piece of each of the above metals and add it to 5 mL of water in a test tube. Observe any chemical changes that take place.
C. REACTION OF METALS WITH AN ACID

Using the metals that did NOT react with water, repeat the above procedure using 5 mL of concentrated hydrochloric acid. Observe for evolution of hydrogen gas. This is done as follows. Hold a lighted splint at the mouth of the test tube. DO NOT DROP THE LIGHTED SPLINT INTO THE TEST TUBE. Hydrogen gas will put out a lighted splint with a “pop” sound. Your instructor will demonstrate this procedure. 
D. REACTIONS OF METALS WITH OTHER METAL IONS

In separate test tubes, add 5 mL of the specified salt solution listed in Table 3 and then add a small piece of the specified metal. Allow 15 minutes for the reaction to occur and record your observations. 
Table 3. Metals and salts solutions
	Metal
	Salt solution

	Fe
	CuSO4

	Cu
	FeSO4

	Cu
	AgNO3

	Fe
	AgNO3


OBSERVATIONS
EXPERIMENTS A -C 

Record your observations on the reactivity of the metals used in the experiment. Use terms such as fast, slow, vigorous, sluggish or no reaction to describe your observations.

	Metal
	With air at rt
	Heated in air
	With water
	With acid

	Iron


	
	
	
	

	Tin


	
	
	
	

	Lead


	
	
	
	

	Copper


	
	
	
	

	Magnesium


	
	
	
	

	Aluminum


	
	
	
	

	Zinc


	
	
	
	


EXPERIMENT D
REACTION OF METALS WITH OTHER METAL IONS

What did you observe?
Iron with copper (II) sulfate solution

Copper with iron (II) sulfate solution

Copper with silver nitrate solution

Iron with silver nitrate solution
QUESTIONS
1. Of the metals you have examined, which is the most suitable for making jewellery? Which would be the least suitable?

2. Based on experiment D, which metal is more active?

(a) iron or copper

(b) silver or copper
(c) iron or silver

3. Based on your observations, arrange the metals (Fe, Sn, Pb, Cu, Ca, Mg, Al, Zn) in the order of decreasing activity (most reactive ( least reactive).
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