Name_____________________________

Phy Sci 246

Mrs. Foster

Lab # 2 – Flame Tests

Pre Lab Discussion

The normal electron configuration of atoms or ions of an element is known as the “ground state.”  In this most stable energy state, all electrons are in the lowest energy levels available.  When atoms or ions in the ground state are heated to high temperatures, some electrons may absorb enough energy to allow them to “jump” to higher energy levels.  The element is then said to be in an “excited state.”  This excited configuration is very unstable, and the electrons must “fall back” to their normal levels. The energy that the element absorbed to allow their electrons to “jump up” into another level will be emitted as electromagnetic energy when the electrons “fall back” to their normal levels. Some of this energy may be in the form of visible light. The color of this light can be used as a means of identifying the elements involved.  Such crude analyses are known as flame tests.

Only metals, with their loosely held electrons, are excited in the flame of a laboratory burner. Thus, flame tests are useful in the identification of metallic ions. Many metallic ions exhibit characteristic colors when vaporized in the burner flame. In this experiment, characteristic colors of several different metallic ions will be closely observed, and an unidentified ion will be identified by means of its flame test.

Purpose

Observe the characteristic colors produced by certain metallic ions when vaporized in a flame and to identify an unknown metallic ion by means of its flame test.

Equipment

Safety Goggles


Lab Apron







50 mL beakers 


450 mL Beaker 

Materials
0.5M solutions of chlorides of:

Copper II Sulfate (CuSO4)


Na+, Ca2+, Li+,


Unidentified solutions (unknowns)

0.5M solutions of nitrates of:

Wood splints

Ba2+, K+, Sr2+

Safety

· Report any spills on tables or on you to your teacher at once and immediately flush with cool water.  
· Many of these chemicals are irritants and can burn your eyes!

YOU MUST WEAR YOUR SAFETY GOGGLES AND YOUR LAB APRONS!!!
Procedure

1. Light your lab burner
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Dip the clean wooden splint into one of the ion solutions and place it into the hottest part of the flame. Don’t hold the splint in the flame long enough to catch it on fire!!

3. Discard the used splint into a 250mL beaker filled with water

-DO NOT PUT THEM IN THE SINK!!!!!!
4. Record the first observed color (1st few seconds) of the ion in the provided data table. 

5. Repeat steps 2-4 until you have recorded the colors of all of the ions. Please make sure to use a clean splint for every test.

6. Test your unknown ion solution in the flame and determine which of the seven ions that you tested is contained in your unknown and be sure to write it in your table.
7. Repeat tests as necessary until you are comfortable with your data.

Questions (answer on it’s own page!) 

1. Why can flame tests be inaccurate?

2. Which ions produced similar colors in the flame tests? 

(at least 2 different PAIRS-not including your unknown)

3. How could a chemist use a flame test?

4. Define “vaporize”.

5. Fully explain (on an electron basis) how colors are produced in the flame tests.

6. What characteristic of metals allows flame tests to work?

7. A firework contains copper chloride and strontium sulfate.  What colors will this explosive produce? Explain your answer.
8. If a pan of milk boils over onto a gas stove what color would the flame turn? Explain why. 

Conclusion (answer on it’s own page!)


Explain what you did in this lab. Be sure to include your results! (what you determined your unknown to be) and explain how you came to that conclusion.  


(This is also where you would include any mistakes you may have made or what you liked or disliked about this lab)







       Name________________________________
Observations (include as part of your lab)
You will want to be VERY descriptive of your colors.
	Metallic Ion

(these do NOT have to be tested in this order)
	Description of color observed in flame

	Na+
	

	K+ 
	

	Li+
	

	Ca2+
	

	Sr2+
	

	Ba2+  
	

	Cu2+
	

	UNKNOWN  #_______

                                (#1-6)
	


From the above information, I’ve determined that the metallic ion contained in my 
unknown is ______________________.



 (ion symbol of what you think it is)

Name_____________________________

Mrs. Foster

Lab # 2 – Flame Tests

Grade Sheet
	Lab Page
	Points Possible
	Points Earned

	1.  Title
	2
	

	2.  Purpose, Safety, Equipment and materials
	8
	

	3.  Data Table
	30
	

	4.  Questions
	35
	

	5.  Conclusion 
	20
	

	Grade Sheet
	
	

	Subjective
	5
	

	Total
	100
	


PAGE  
3

