STEM Chemistry
Name ________________________

Flame Spectroscopy
Period ____ Date _______________

Background.  Metal ions often give off characteristic colors when placed in a flame.  The energy from the flame can be absorbed by the electrons in the atoms, sending the electrons into higher energy levels.  When the electrons spontaneously return to a lower energy state, the excess energy from the electron is released in the form of a photon.  Photons released from many metal ions are in the visible region of the electromagnetic spectrum, and combine to form a characteristic color.
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Objective.  In this lab you will observe the characteristic color of four different metal ions:  Barium, Strontium, Potassium, and Sodium.  You will use your observations to identify three of the four metal ions in unlabeled solutions.  You will also compare how the light emitted from a discharge lamp filled with an elemental gas compares to sunlight when viewed through a diffraction grating.

Materials.

Test tubes filled with solutions of barium chloride, strontium chloride, potassium chloride, and sodium chloride

Nichrome wires with balsa wood handles
Bunsen burner with lighter

Discharge lamp with variety of spectral tubes (hydrogen, helium, neon, mercury)
spectroscope

Procedure.

Part A:  Flame Spectroscopy

1.  Proceed to one of the lab benches, and record in your data table the name of the metal ion being tested.  If you are at a station with an unknown solution, then record which unknown sample you are testing.

2.  Light the Bunsen burner with the lighter.  Be sure not to reach over the open flame, and long hair should be pulled back.

3.  Dip the nichrome wire in the solution being tested, and place it directly in the flame.  Carefully observe and record any colors you see. If not very much metal ion is on the wire, then the color may be very short-lived, so pay close attention to the wire as soon as it is placed in the flame.

4.  Repeat this procedure for each solution at the other tables.

Part B:  Emission spectra of hydrogen, helium, neon, or mercury

1.  Proceed to the table with the discharge lamp.  Your instructor will place a bulb in the lamp, and turn it on.  DO NOT TOUCH THE TUBE OR LAMP WHILE POWER IS ON.  Only your instructor should change the bulb to another element.  Record the element being observed in your data table.

2.  Observe the light emitted from the tube through a spectroscope.   Record your observations on your data sheet.  You may repeat with another element, time permitting.

3.  View sunlight from a window through your spectroscope.  If it is cloudy or dark outside, you may substitute the bulb from the projector for sunlight.  Record your observations in your data table.

Data.

Flame Spectroscopy

	Station Number
	Metal Ion being tested
	Characteristic Color

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Emission Spectra
Element being tested: ______________________________________

(Description or sketch.  You may record wavelengths of spectral lines if viewing through a spectroscope with a readable scale)

Element being tested: ______________________________________

(Description or sketch.  You may record wavelengths of spectral lines if viewing through a spectroscope with a readable scale)
Sunlight or white light from projector bulb

(Description or sketch)

Analysis.  

1.  Identify the metal ions in each unknown solution.  

2.  Describe how the light from the spectral tube differs from sunlight when viewed through the spectroscope. 
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