
Lab #3 Flame Tests


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 the “excited state.”  This excited configuration is unstable and the electrons “fall” back to their normal positions of lower energy.  As the electrons return to their normal levels, the energy that was absorbed is emitted in the form of electromagnetic energy.  Some of this energy may be in the form of visible light. The color of this light may be used as a means of identifying the elements involved.  Such crude analysis 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 observed, and an unidentified ion will be identified by means of its flame test.

Objective
Observe the characteristic colors produced by certain metallic ions when vaporized in a flame.  Identify an unknown metallic ion by means of its flame test.  How can a flame test be used in identification of unknowns?
Safety
1. Tie back long hair and secure loose clothing when working with an open flame.

2. Always wear safety goggles and a lab apron or coat when working in the lab.

Materials



9 flasks

safety goggles


distilled water


burners


nichrome wires


0.5 M solutions of:


NaNO3
   (sodium nitrate)


KNO3
   (potassium nitrate)


LiNO3
   (lithium nitrate)


Ca(NO3)2  (calcium nitrate)


Sr(NO3)2   (strontium nitrate)




Ba(NO3)2   (barium nitrate)


Cu(NO3)2  (copper (II) nitrate)


Unknowns

Procedure
Come up with your own procedure.
Observations

Write down all observations related to this lab in complete sentences.
Data - Flame Test Data

Metallic Ion


Color in Flame

Distilled water (no ions)
___________

Na+1



_________________
K+1



_________________
Li+1



_________________
Ca+2



_________________
Sr+2



_________________
Ba+2



_________________
Cu+2



_________________
Unknown


_________________
Calculations N/A

Discussion

What causes the different colors in each flame test?  Why do different solutions of salts give different colors?  Determine what the unknown was and explain your reasoning.  What is the purpose of doing flame testing?   Are there any useful applications for what was observed in this experiment?

Additional Discussion Questions 

NOTE: when handing in the formal lab, you must write down the questions as well as the answers.  They must ALWAYS be in complete sentences.

1.  What inaccuracies may be involved in using flame tests for identification purposes?

2.  Which pairs of ions produce similar colors in the flame tests?

3.  Explain how the colors observed in the flame test are produced? (Use the Bohr model 

 

and the words ground state and excited state to explain your answer).
4.  What would be observed if the flame tests were viewed through a spectroscope?
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