Seeing the Light                


An electron gains energy to move to a higher energy level.  When it releases the energy to move back to a lower energy level, it releases the energy in the form of light.  The light is composed of specific wavelengths, which, if viewed through a spectroscope, can be seen as an emission spectrum.


I.  PURPOSE.  The purpose of this lab is to investigate the emission of light by radiant objects, like the sun, heated elements, and elements in discharge tubes.  A comparison of the spectra emitted by these sources will give insight as to the nature of atomic structure.  This spectral evidence gave rise to our modern quantum mechanical model of the atom.

II.   EQUIPMENT.

diffraction film




source of sunlight
          


 

incandescent light source


    

fluorescent light source                                   

candle
                                                            


discharge tube with hydrogen and helium  
III.  PROCEDURE.
1.  Look at the sunlight with your diffraction film.  Focus your eyes on one spectrum and draw this on the data sheet.  Use colored pencils to put color where it belongs.

2.  Look at an incandescent lamp.  Again, draw the spectrum with colored pencils on the data sheet.

3.  Look at a candle.  Again, draw the spectrum.

3.  Look at a fluorescent lamp.  Draw what you see.  After you do this, obtain a better spectroscope and find the lines located at specific wavelengths.  This is the line spectrum of the gas that is in fluorescent lights.  Draw this below. 

4.  Look at the discharge tube containing hydrogen.  Draw the spectrum that you see on the data sheet.  Do the same for the helium discharge tube.

DATA SHEET


1.  Spectrum from sunlight

2.  Spectrum from incandescent lamp 

3.  Spectrum from candle 

3(a) Spectrum from fluorescent lamp  

4(a)  Spectrum from Tubes


    ____________________                 

     ____________________                  

     ____________________                   

     ____________________                  


     ____________________                  


     ____________________                   

ANALYSIS AND CONCLUSIONS
1.  Explain how the diffraction film  (or a prism) produces colors.

2.  What wavelengths of visible light are found in sunlight?

3.  Which has the larger wavelength, a photon of red or violet light? (Look at your 

      drawings and see which you drew as being longer)  
4.  Look at the line spectrum that you sketched from the fluorescent lamp.  Compare the color of the lamp ot the chemicals we looked at.  What is it? 

5. Now that you know about the gas found in fluorescent tubes, why is there so much concern about proper disposal of these bulbs?

6. How do scientists use spectroscopy?

7.  Helium was discovered by spectroscopy studies of the sun.  Why do you think that it was so hard to detect before this method came along?
Flame Test Lab

Atoms give off light after energy has been added to them. This happens because electrons in ground state (low energy) orbitals absorb energy and move to excited state (high energy) orbitals. When these electrons fall back to their original orbitals, the excess energy is given off as light.  The color of this light is closely related to the amount of energy released.  This phenomenon can be used to identify unknown elements. Let’s say that you have two elements: Element A is known to give off red light when heated, and Element B gives off blue light. If you heat an unknown sample with a flame and the color given off is blue, it seems reasonable to assume that your unknown element is Element B. In this lab, we will be doing the same thing.

Prelab:

1) In your own words, explain why different elements give off different colors when heated.

2) Even though all elements give off unique colors when heated, it’s impossible to identify all elements with the naked eye by doing this test.

Explain why.

Section 1: Determining some reference colors

In this section we will be determining the colors that different metallic elements give off when heated. In section 2 we will compare the colors of unknown elements to these reference colors to identify the unknown elements.  

Procedure 

1) Light your Bunsen burner with a flint striker. Remember to turn the gas off and let it disperse if the burner doesn’t ignite in the first three tries.

2) Using forceps, pick up a toothpick that has been soaked in a solution containing one of the five samples (i.e. calcium chloride, potassium chloride, etc.). Make sure you don’t touch the toothpick with your bare hands because you may contaminate it.

3) Place the toothpick into the Bunsen burner flame directly over the bright blue cone. Record the color that you observe as the sample is heated.

Important: Only record the initial flash of color that you see, NOT the orange-yellow color that comes after the toothpick has been burning for a few seconds. The initial color is the color of the chemical the toothpick has been soaking in, while the color that comes later is simply the color of burning wood. If you do this step correctly, the toothpick should not be badly burned.

4) Repeat with the other chemicals.

Data:

1) Color of calcium (Ca): ___________________________

2) Color of potassium (K): ___________________________

3) Color of lithium (Li): ___________________________

4) Color of sodium (Na): ___________________________

5) Color of strontium (Sr): ___________________________

Section 2: Identifying the unknowns

In this section you will compare the colors of the unknown solutions to the known colors of the elements in section 1 in order to identify them. For example, if you found that strontium gave off neon green light when heated in section 1 and unknown solution #1 gives off neon green light, you can say with certainty that unknown solution #1 contains strontium.

Procedure:

1) Light your Bunsen burner with a flint striker. Remember to turn the gas off and let it disperse if the burner doesn’t ignite in the first three tries.

2) Using forceps, pick up a toothpick that has been soaked in a solution containing one of the five unknowns. Make sure you don’t touch the toothpick with your bare hands because you may contaminate it.

3) Place the toothpick into the Bunsen burner flame directly over the bright blue cone. Record the color that you observe as the sample is heated.

Data:

1) Color of Unknown 1: ___________________________

2) Color of Unknown 2: ___________________________

3) Color of Unknown 3: ___________________________

4) Color of Unknown 4: ___________________________

5) Color of Unknown 5: ___________________________

Burn the toothpick in the blue liquid and describe the color:  _______________________

Burn the metal piece and describe:  ___________________________

Post-lab Questions:

Using the data you collected in parts 1 and 2, write the names of the unknown elements in questions 1-5:

1) What element was in unknown 1? ____________________________

2) What element was in unknown 2? ____________________________

3) What element was in unknown 3? ____________________________

4) What element was in unknown 4? ____________________________

5) What element was in unknown 5? ____________________________

6) Do you think that this method of identifying unknowns would be effective for identifying any unknown element? Explain why or why not.
7) Explain what you think would happen if the toothpicks used in this lab became contaminated.
8) In this lab, you observed that the colors of the flames in each sample are different. Why don’t all flames have the same colors?
9) How might this method of identifying unknown elements be important in real life? Explain when it might be handy to identify unknown elements.

10) What do you think the blue liquid is?

11)  What do you think the metal is?  What is it used for?
Excited state





Electron loses energy in the form of light.





Electron gains energy.





Ground state





Ground state
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