Purpose: Using a Bunsen burner and its flame to find the identity of the cation of an unknown solution. This is done by the color of the flame that is emitted when the cation is burned.

Safety: At all times students should wear safety goggles, gloves and lab apron.


Be extremely careful due to the open flames of the Bunsen burners.


Observe all normal safety procedures.

Materials: For one group. Adjust for a varied number of groups.


Bunsen burner

8 small test tubes


Test tube rack


Tongs


Wooden splints

0.1M NaCl


0.1M CaCl2


0.1M LiCl


0.1MCuCl2


3 solutions from above labeled Unknown 1, 2, and 3.

Procedure: 
1. Separate class into groups of 2-4 depending on resources, class size, and space available. 


2. In each group have the students create a two column data table that will be labeled Cation and Flame color. They should have 8 rows in their data table. The first 5 rows should be labeled as their known solutions. The bottom 3 should be labeled as Unknown 1, 2, and 3. 


3. Students should label each of the 8 test tubes with the 5 solutions and the unknowns. The should come to the front desk and put 1 ml of each of the 8 solutions into each of the test tubes and return to lab stations.

4. Dip a wooden splint into the salt solution, leave in solution for at least 60 seconds to allow for the solution to fully coat and absorb to the splint. Remove from the solution and pass through the flame. Do not allow splint to remain in one location in the flame, this will result in the burning of the splint rather than the salt and will skew results. Record the color of the Flame


5. Repeat step for all of the known solutions and enter the data in the table. Remember to use a new splint for each test.


6. Perform the same test with the unknown solutions and record the color of their flame.

Questions for discussion

1. Determine the identity of the 3 unknowns based on their flame color.

2. Why does it make sense that each salt solution produces a different color of flame when burned? Think about the atomic structure of each of these atoms.

3. At some businesses they sell fire logs for campfires that burn in different colors such as red and green flames. Using the table you formulated, what types of elements could be used in the creation of these logs.

4. On the 4th of July, fireworks of many different colors are shot off. These fireworks contain gunpowder and chemicals that produce colors. If you were making these fireworks, what elements would you include to create the following color combinations? 

a. A celebration of fireworks at a Green Bay Packers football game in order to celebrate a touchdown.

b. A celebration of fireworks at a UNC Warriors football game when celebrating a touchdown.

