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Lab: Identification of Metals (Physical and Chemical Properties)
Caution: The chemical reagents that you will be using are strong acids and bases that can burn your skin and ruin your clothing, so wear your safety glasses, apron, and gloves; follow instructions; don’t make a mess; and wash up afterward.  In addition, some of the reagents smell bad or can form noxious vapors and gases.  Be careful!
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Procedure (Part I)
You must first determine the physical properties of these eight metals: copper (brass contains copper), magnesium, aluminum, lead, zinc (galvanized iron contains zinc), iron, nickel, and chromium (stainless steel contains iron and chromium).  These tests are the easiest and are nondestructive.

1. Observe a sample of each metal under the stereoscope.  Note their size, shape, color, and any other characteristics that may aid in identification.  Record your observations in table 1A.

2. Test the metals to identify which are magnetic.  Record your observations in table 1B.

Of these eight metals, aluminum and magnesium are very light; their density is 2.70 and 1.74g/cc, respectively.  All the other metals are heavier, with densities greater than 7.0g/cc.  The density of liquid bromoform is 2.89g/cc.  

Will aluminum and magnesium float in bromoform?

What is the density of water?

3. Lead is soft and malleable.  Can you scratch it?  Bend it?________________________________________

4. Observe the physical properties of the unknowns following the directions from steps 1 & 2.  Can you predict what metals they may be?________________________ & ___________________________
Procedure (Part II)
Now you can test the chemical properties of your samples.

1. Set up 16 test tubes in two rows in a test tube rack.  Place one test tube aside.  Add one piece of each of the known metals to the eight test tubes in the first row and one piece to each of the test tubes in the second row.  These will be your standards.

2. Add 1ml of HNO3 to one of each of the test tubes in the first row; record observations of all tubes looking for signs of any reaction (record in table 2A).  Be patient; sometimes it takes longer for certain reactions to occur.

3. Add 1ml of NaOH to the set of test tubes in row 2.  Observe and record what happens in table 2A.

4. Add a sample of chromium and 1ml HCl to the test tube you set aside.  Observe and record what happens in table 2A.

5. If there appears to be different metal particles in your unknown sample, separate them and drop each into clean test tubes.

6. Repeat the tests you performed on the standards on your unknowns.  You may be pretty sure of what your samples are by now, but it is important, especially in forensic science, to be as sure as you can possibly be.  After all, someone’s life may depend upon it.  
7. The confirmatory tests listed in Part III are used to verify, or disprove.  Do you have to run all these confirmatory steps on your unknown flour contaminants?________ After you have narrowed the possibilities, pick the appropriate tests to identify the contaminating particles.  Run a know standard if you are unsure of any outcome.

List the Confirmatory tests you would like to run below…

I think Unknown #1 is _______________, so I will run test # ____ from the list of confirmatory tests in Part III.

I think Unknown #2 is _______________, so I will run test # ____ from the list of confirmatory tests in Part III.

TABLE 1A – Observations

	Metal Sample
	Size
	Shape
	Color
	Other

	Cu
	
	
	
	

	Al
	
	
	
	

	Mg
	
	
	
	

	Fe
	
	
	
	

	Cr
	
	
	
	

	Ni
	
	
	
	

	Pb
	
	
	
	

	Zn
	
	
	
	

	Unknown 1
	
	
	
	

	Unknown 2
	
	
	
	


TABLE 1B – Magnetism & Densities

	Metal Sample
	Density
	Magnetism
	Would the Sample Sink or Float in Bromoform 

(d = 2.89 g/cm3)

	Cu
	8.96 g/cm3
	
	

	Al
	2.70 g/cm3
	
	

	Mg
	1.74 g/cm3
	
	

	Fe
	7.87 g/cm3
	
	

	Cr
	7.19 g/cm3
	
	

	Ni
	8.90 g/cm3
	
	

	Pb
	11.35 g/cm3
	
	

	Zn
	7.13 g/cm3
	
	

	Unknown 1
	
	
	

	Unknown 2
	
	
	


TABLE 2A – Chemical Tests

	Metal Sample
	HNO3
	NaOH
	HCl

	Al
	
	
	

	Mg
	
	
	

	Cr
	
	
	

	Cu
	
	
	

	Zn
	
	
	

	Fe
	
	
	

	Pb
	
	
	

	Ni
	
	
	

	Unknown 1

ID: _______________
	
	
	

	Unknown 2

ID: _______________
	
	
	


Lab: Identification of Metals (Confirmatory Tests)
Caution: The chemical reagents that you will be using are strong acids and bases that can burn your skin and ruin your clothing, so wear your safety glasses, apron, and gloves; follow instructions; don’t make a mess; and wash up afterward.  In addition, some of the reagents smell bad or can form noxious vapors and gases.  Be careful!
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Procedure (Part III)

For the following tests record all observations and data in table 3…
1. If you think you have ALUMINUM, confirm it by adding 2 drops of aluminon reagent to the test tube containing your unknown sample in NaOH.  Mix it and let it set for a while.  A pink gel-like layer at the bottom of the test tube confirms the presence of aluminum.

2. If you think you have COPPER, confirm it by adding NH4OH to the HNO3 & copper test tube until you get a deep blue solution.

3. If you think you have MAGNESIUM, confirm it by adding one to two drops of S & O reagent to the sample in the HNO3; then slowly add NaOH until you see a fluffy, blue precipitate or gel.

4. If you think you have ZINC, confirm it by adding a few drops of sodium sulfide solution (Na2S) to the metal in the HNO3 and look for a yellowish or white precipitate.

5. If you think you have IRON, confirm it by diluting your acid solution 10 or more times with water until it is almost clear.  Add a drop of potassium thiocyanate solution (KSCN) and note a brown-red or red color.

6. If you think you have LEAD, confirm it by adding and equal amount of acetic acid (HAc) to the HNO3 and lead test tube.  DO THIS IN THE HOOD because HAc smells pretty bad – like very strong vinegar.  Mix and add a few drops of bright yellow potassium chromate solution (K2CrO4) to get an orange precipitate.

7. If you think you have NICKEL, confirm it by adding twice the amount of NH4OH to the acid and sample test tube, mix, and add a few drops of dimethyl glyoxime reagent to form a red-violet precipitate.

8. If you think you have CHROMIUM, confirm it by noting what happened when you added HCl to the chromium.  Look for the same reaction and add several drops of H2O2.  A momentary yellow color should appear.

TABLE 3 – Confirmatory Tests

	Metal Sample
	Mass (g)
	Volume (cm3)
	Density (g/cm3)
	Confirmatory Test #
	Observations
	Conclusion

	Unknown 1

Hypothesized ID: ____
	
	
	
	
	
	

	Unknown 2

Hypothesized ID: ____
	
	
	
	
	
	

	Standard Sample A

ID: ______
	
	
	
	
	
	

	Standard Sample B

ID: ______
	
	
	
	
	
	


CONCLUSIONS
Based on the results of your analyses, what are the contaminating particles in the flour?  Give an opinion as to where they came from and explain why you think so.  It is not enough to say in a court of law, “It looks like copper to me”; you must back up your opinions with physical and chemical testing.
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