Flame Test Prelab

Background information:

Atoms (really, the electrons in atoms) gain packets of energy, and use this energy to reach "excited states."  The packets of energy that different atoms pick up, have values that are unique to each element.  These packets are called "quantum" packets, or "quanta" (plural).  As we saw in the Ring of Truth movie, atoms are particular with their energy requirements - they only respond to particular energy packets given to them, ignoring the rest.

When an electron in an atom gains a packet of energy, equal to the difference between two energy states of that electron, the electron absorbs that energy packet, and rises to that higher energy state - but only for a very brief period of time.  The "excited-state" electron very quickly re-emits that very same energy packet it just absorbed (we see this energy packet as photons of a single color of light), and returns to the "ground state" - its non-excited energy state.    

In this lab, we will subject a series of metal ions (positively-charged metal atoms) to a flame test.  The purpose will be to use flame test results to identify an unknown metal ion.  The metal ions we will test are:

	sodium (Na+)
potassium (K+)
a mixture of Na+ and K+
	barium (Ba+2)
strontium (Sr+2)
calcium (Ca+2)
	
	copper (Cu+2)
lithium (Li+)
an unknown sample



In a flame test, the ions are provided energy via a Bunsen burner flame, and the most prominent packet of energy (within the visible spectrum) absorbed by each atom is recorded visually.  Remember, the energy associated with the color released by the atom, corresponds to the energy packet that atom absorbed.  

In a Bunsen burner flame, all colors are available for the atoms to pick up - but each atom we will test has a particular energy requirement for electron excitation.  This is why flame tests can be used as atomic "fingerprints."                

Procedure:

GENERAL NOTE:  Place the wooden splints back into the test tubes, after you burn them.

1.  Obtain a plain wood splint (not soaked with any ion) from your teacher, and burn it in the flame long 
     enough to identify the color it releases when the wood burns.  Don't let the splint burn uncontrolled!  
     Blow it out quickly!

2.  One at a time, place the wood splint soaked with the labeled metal ion in the Bunsen burner flame, 
     and note the characteristic color released by each metal ion.  Burn the splints for about 5 seconds - 
     the color should become evident.
Helpful tip - try to keep the tip of the wooden splint near the tip of the inner blue cone of the flame.  Move the tip of the splint slowly around, near the inner blue cone.
3.  View the Bunsen burner flame through the cobalt glass.  Record what color the flame looks, as 
     viewed through the cobalt glass.  

4.  Now, re-test the Na+, K+, and Na+/K+ mixture, but view the flame through the piece of cobalt glass 
     provided.  Record the color of the flame through the cobalt glass.  The cobalt glass, like sunglasses, 
     acts as a sort of filter...keep this in mind as you perform this step.  

5.  Obtain an "unknown" test tube.  Record the unknown number, and perform the flame test on this 
     unknown sample.  View the flame with the cobalt glass, as well as without.  The unknown sample is 
     one of the ions you tested – it is just not labeled.  It is not the Na+/K+ mixture.           

Analysis:

1.  Pretend for the moment that you are an analytical chemist (a chemist who uses instruments to 
     determine the composition and identity of unknown samples).  Your boss asks you to use a flame test 
     to identify a particular unknown sample.  Keeping in mind that your continued employment is 
     dependent on obtaining correct, unambiguous results, which ions do you hope are not contained in 
     the sample?  Explain your choices.  

2.  You have a lab partner who consistently left the wood splint in the flame too long, and the wood 
     caught fire for each sample ion tested.  For which ion or ions, would this not have interfered with a 
     correct color identification?

3.  List the following ions in increasing order of the energy of the light emitted:  
                                Cu+2, Na+, K+ (underlying color, viewed through the cobalt glass), Li+. 

4.  State the identity code of the unknown again, and state what you determined its identity to be.

Conclusion: 

In your conclusion, briefly explain how a flame test can be used as a identification tool for different ions.  Be sure to discuss energy levels in your answer!  

Also, comment on the cobalt glass, and why it was necessary to use it when examining sodium, potassium, and sodium/potassium mixtures.  Be sure to discuss specific colors in your answer to this point!


