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Scanning Electron Microscopy
How do you study something you cannot see?  Scientists know a tremendous amount of information about the atom.  They have been able to understand a great deal about atoms in compounds with the use of an important tool called a scanning electron microscope or SEM for short.  A picture of an actual SEM is show at the top of this page.

Flame Tests
A flame test is a procedure used to qualitatively test for the presence of metals in chemical compounds.  Each metal compound emits a characteristic colored light when the electrons of the metal are excited by heating in a flame.  Absorption is the process by which energy in the form of heat, light or electricity is added to an atom pushing the atom's electrons to a higher energy level or excited state.  Emission is the release of this absorbed energy, allowing the atom's electrons to return to the ground state.  Often the energy released is in the form of visible light.  It is the visible light emitted by the atoms which allows us to identify the element.  This technique of using particular metal compounds to produce colored light is widely used in pyrotechnics to produce the range of colors seen in firework displays.

Why is a flame test so useful?  The characteristic colors emitted by different metals allow for identification of metals in various compounds.  This is a basic form of spectroscopy or the use of light emission to study matter. The emissions are, in many cases, able to provide information about the properties of the compounds under investigation. The device often used for such analysis is a spectrometer, which records the spectrum of light emitted (or absorbed) by a compound.  Atomic emission spectroscopy is a basic tool used by analytical laboratories to identify the presence of metals in our drinking water or in the identification of the composition of stars.  It is also a diagnostic tool doctors can used to analyze hair, blood or urine for the presence of metals in your body.

This part of the lab is the simulated flame tests.  You will place each element in a "flame" and observe the color of the flame.  You will then identify an unknown element by comparison of its flame color to the known elements.

1. Go to http://www.trschools.com/staff/g/cgirtain/Weblabs/spectrolab.htm  

2. Scroll down to the Emission Spectroscopy- Identification of Elements section.  
3. Click on the element barium.  
4. Record your observation of the flame color in the data table.
5. Repeat this process for calcium, sodium, rubidium, potassium and lithium.
6. Repeat this process for unknown 1 and unknown 2
7. Based upon your previous observations for the known elements IDENTIFY THE UNKNOWNS.

Spectroscopy Data Sheet
	Element
	Element Symbol
	Atomic #
	# of Electrons
	Flame Color

	Rubidium     
	
	
	
	

	Calcium    
	
	
	
	

	Sodium   
	
	
	
	

	Barium
	
	
	
	

	Potassium 
	
	
	
	

	Lithium  
	
	
	
	

	Unknown #1
	
	
	
	

	Unknown #2
	
	
	
	


Identity of Unknown #1 ____________________________________

Identity of Unknown #2 ____________________________________

POST-LAB- Use complete sentences
1. What is a scanning electron microscope?

2. How is a flame test used?

3. What subatomic particle is responsible for the production or emission of light by an atom? _________________________________
4. What is absorption?

5. What is observed during a flame test which allows for the identification of a specific element?

6. What is atomic emission spectroscopy?
7. How can atomic emission spectroscopy be used by analytical chemists?
BONUS

Could a mixture of many different metals be identified using a flame test or atomic emission spectroscopy?  Explain your reasoning.
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