Metal Identification  

Introduction:


Metals account for about two thirds of all the elements and about 24% of the mass of the planet.  Metals have useful properties including strength, ductility, high melting points, thermal and electrical conductivity, and toughness.  From the periodic table, it can be seen that a large number of the elements are classified as being a metal.  Metals can be identified by how they behave.  Characteristics used to identify metals include how it reacts with another substance and whether they are magnetic.  Appearance can also be used to identify metals.  Some metals are alloys, mixtures of two metals, so they show properties of both metals.  A few of the common metals and their typical uses are presented below. 

Common Metallic Materials include:
· Iron/Steel - Steel alloys are used for strength critical applications 

· Aluminum - Aluminum and its alloys are used because they are easy to form, readily available, inexpensive, and recyclable. 

· Copper - Copper and copper alloys have a number of properties that make them useful, including high electrical and thermal conductivity, high ductility, and good corrosion resistance. 

· Tin - 
Objective:
Certain metals may be identified by their appearance, their ability to react with hydrochloric acid, and their magnetic properties.
Materials:
· 5 Samples of metals (aluminum, copper, iron, tin, and zinc)
· Strong magnetic (1 per lab group)
· 2 - 250ml beakers per lab group
· Distilled water

· HCl
· Disposable eyedropper ( 1 per group)

Safety:

Students should wear lab aprons, gloves, and goggles when using acids.  Hydrochloric acid can burn skin so flush with water immediately if acid gets on the skin.  
Procedure:

1. Select one sample of metal and record its appearance (color, shiny or dull, light or heavy, etc.) in data table 1.  If the metal is orange-brown or yellowish it is COPPER and no other tests are necessary for this sample.
2. Repeat step 1 for the other metal samples.  Record results in data table 1.
3. Select one sample and observe and record what happens when a magnet is brought near it.  If the metal is attracted to the magnet, it is IRON and no other tests are necessary for this sample.
4. Repeat step 2 for the other samples of metals.  Record in data table 1.
5. Observe and record what happens when a drop of HCL is put on it.  Hint: The sample may fizz right away, have a delayed reaction, or have no reaction.
6. Repeat step 5 for each sample and record in data table 1.

7. Place one of the remaining samples in a 250 ml beaker.  Add a drop of hydrochloric acid to the metal and observe and record the reaction.  If the sample does not react with HCl, it is TIN. 
8. Repeat step 7 with the remaining two metal samples.  If the reaction is fast and violent, the sample is ZINC.  If the reaction is delayed, the sample is ALUMINUM.
Data Table 1

	Sample #
	Appearance
	Magnetic?
	React with HCl?
	Name of Metal

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Questions:
1. Construct a concept map showing the tests and the identity of the 5 metal samples.
2. Which metal could be identified by a single property ---
     a. appearance?

     b. magnetism?

3. The metals found at the dumpsite included an orange-brown metal and another type that had a delayed reaction to HCl.  What metals were at the dumpsite?
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