EMISSION AND ABSORPTION SPECTRA

Purpose:  a) to observe and compare continuous, emission (bright line) and absorption spectra.


    b) to explain these spectra in terms of energy levels and Planck’s Law.

          opt.c)  to identify an atom from its spectra.

Introduction:  

According to the Bohr Atomic model, electrons travel around the nucleus within specific energy levels.  These levels are defined by definite amounts of energy.  Electrons having the lowest energy are found in the levels closest to the nucleus.  Electrons farther from the nucleus have increasingly higher energies.  

This is shown in the diagram below:
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If an electron absorbs enough energy to bridge the gap between energy levels, the electron may jump to a higher level.  This is called absorption.  Electrons may be excited by heat, light or electrical energy.  Often the excited electron releases this energy and falls back to its initial or ground state.  This is called emission.  Energy is absorbed or emitted in packets called quanta. The energy of the quanta is given by the equation

                                                       E  =  hf      where E is energy, h is Planck’s constant and f is frequency
Prelab Questions:
1. According to Bohr’s atomic model, where may electrons be found?

2. How do electrons become excited?

3. State the equation used to determine the energy content of a packet of light?

4. What form of energy accompanies the return of electrons to the ground state?

Procedure:

[image: image1]Part I:  Continuous Spectrum:

In part I we will observe white light.  When white light passes through a prism or diffraction grating, its different wavelengths are bent at different angles.  This produces a rainbow of color called a continuous spectrum.

Rainbow glasses have diffraction grating lens that separate the light into its wavelengths.

1. Observe the incandescent light bulb on the teacher’s desk.  

2. Put on the Rainbow glasses.  Pick one horizontal spectrum and color in its bands in your data chart and describe the spectrum.

Part II: Emission or Bright Line Spectra
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In part II we will observe hot gases excited by high voltage electrical current.  When the excited electron return to their ground state, the gas will emit isolated lines of color.  These bands form characteristic patterns, called emission spectra, unique to each element.

1. Observe the light from the Hydrogen gas tube.  What color is it?

2.  Put on the Rainbow glasses.  Pick one horizontal spectrum and record its  lines in the appropriate box in your data chart and describe the spectrum.

3. Repeat 1 and 2 for each of the remaining gases.

4. Your teacher will now collect your rainbow glasses.

Part III:  Absorption Spectra

In part III we will observe several solutions containing metal ions.  The energy that electrons absorb when they are excited is often in the form of heat or electricity, but some metal ions absorb energy as light.  When white light is passed through solutions containing these ions, their electrons are excited by removing bands of light from the continuous spectrum.  The resulting spectrum is called an absorption spectra.

1. Your teacher has covered the top lens of the overhead projector with a diffraction grating film.  Observe the spectrum on the screen.

2. Observe the colors of the solutions on the lab bench.  Record in your data table.
3. Your teacher will place each solution on the overhead. Record each spectrum in the appropriate spot in your data table.  Color bands that are missing should be colored black in your chart.

DATA:






          EMISSION AND ABSORBTION SPECTROSCOPY

Directions:  Use colored pencils or markers to draw the spectrum you see in each part.

Part I:  Incandescent spectrum  (part   , step   )

Each box represents a color of the spectrum.

	
	
	
	
	
	


Description of spectrum

______________________________________________________________________________________________________________________________________________________________________________________________________

This type of spectrum is call a _______________________________ spectrum.

Part II:  

	GAS TUBE
	      RED                  
	  ORANGE
	  YELLOW
	    GREEN
	      BLUE   
	    VIOLET

	HYDROGEN
	
	
	
	
	
	

	NITROGEN
	
	
	
	
	
	

	MERCURY
	
	
	
	
	
	

	NEON
	
	
	
	
	
	

	
	
	
	
	
	
	


Description of spectra: _____________________________________________________________________________

___________________________________________________________________________________________________

These spectra are called ____________________________ spectra.

Part III: Absorption Spectra—Color the missing colors black.  Note:  blue, green, orange, and violet food coloring can be substituted for the solutions below.
	SOLUTION
	      RED                  
	  ORANGE
	  YELLOW
	    GREEN
	      BLUE   
	    VIOLET

	Copper sulfate

	
	
	
	
	
	

	Nickel sulfate
	
	
	
	
	
	

	Potassium dichromate

	
	
	
	
	
	

	Potassium permanganate
	
	
	
	
	
	


Description of spectra: _____________________________________________________________________________

___________________________________________________________________________________________________

These spectra are called ____________________________ spectra.
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