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3 ( Modern Atomic Theory & the Periodic Table
IDENTIFICATION OF METAL IONS USING FLAME TESTS
Introduction:
When energy is added to elements, some of their electrons are excited to higher energy levels.  When these excited electrons fall back to lower energy levels, they give off excess energy in packages of light called photons, or light quanta.  The color of the emitted light depends on the amount of energy given off.  Violet light is more energetic than red light, for example.  When heated, each element gives off a characteristic pattern of light energies which is useful for identifying the element.  
Purpose:
In this experiment, you will observe the color of light released for several metallic ions and use this information to identify unknown metal ion solutions.  You will also evaluate the usefulness of flame testing as a method of detection of metals.

Materials:
At each lab table you will find a burner, striker, a known metal ion solution, an unknown metal ion solution, labeled nichrome wires with cork holders (or splint or q-tip), and cobalt blue glass.
NOTE:  Cobalt blue glass filters are often used when viewing mixtures of metals to screen out light that is yellow in color.  The human eye sees yellow very well, since it is in the middle of the spectrum visible to the eye.  Colors at the edges of the visible spectrum, especially violet, are more difficult to see.  Cobalt glass absorbs light in the yellow wavelengths, but is transparent to light of higher energy (this is why it looks blue!).  Viewing a yellow flame through cobalt glass will allow us to see if there is any higher energy light present.

Procedure: 

1. DO NOT MOVE ANY METAL ION SOLUTION FROM ITS LAB STATION!  In this lab, you will move from station to station in a clockwise direction.  
2. Follow the appropriate procedures for lighting the burner at your lab station.  Adjust the flame until it is intense, and the inner cone is blue.

3. Pick up a labeled nichrome wire with cork holder (or splint or q-tip) from your table.

4. Dip the wire loop into its corresponding container at your lab station and then place the wire loop in the burner flame.  
5. Observe the color produced (as well as its intensity) and record your observations in the data table on the next page. Watch carefully because some colors will not last long.  Be as descriptive as possible (e.g. red-orange instead of orange).  

· For the potassium known solution, test it a second time using the cobalt blue glass filter. 

6. Return the nichrome wire to the correct container.  Retest if necessary.

7. Rotate to the next station.  DO NOT LEAVE A FLAME UNATTENDED.  If another group is ready to use your station, you may leave the flame burning.  Otherwise, extinguish the flame by turning off the gas before leaving the station.

8. Repeat steps 2-7 until you have tested every solution.

Data:

	ION
	FLAME COLOR & INTENSITY
	UNKNOWN #
	FLAME COLOR & INTENSITY

	Sodium, Na+
	
	A
	

	Potassium, K+
	
	B
	

	Potassium, K+ with cobalt glass
	
	C
	

	Calcium, Ca2+
	
	D
	

	Barium, Ba2+
	
	E
	

	Strontium, Sr2+
	
	F
	

	Lithium, Li+
	
	G
	

	Copper, Cu2+
	
	
	



Post-Lab Questions:

1. Which metallic ion is present in the unknown solutions?

a. Unknown A:
_______
b. Unknown B:
_______ 
c. Unknown C:
_______
d. Unknown D: 
_______
e. Unknown E:
_______

f. Unknown F:
_______

g. Unknown G: 
_______
2. Do you think that flame tests are valuable for detecting metal ions present in a mixture of metal ions?  Explain why or why not.
3. When a glass rod is heated, an orange-yellow flame is observed around the point of heating. What does this flame indicate about the composition of the glass rod? 

4. Explain how colors are produced by the flame test.  Include the terms “electron,” “ground state,” “excited state,” “photon,” and “frequency” in your explanation. 
[Type here]


