Chemistry I-H / II-AP

Flame Tests Lab

Introduction:

When elements are heated to high temperatures, their electrons may be moved to an excited state (vs. the ground state).  In the excited state, the electrons are at a higher energy level.  The changes in energy that occur when the excited electron return to their ground state cause the substance to be luminous - to emit light.  The observed colors, or spectrum, of the substance is caused by the set of visible wavelengths of the light emitted.  Since each element emits a unique set of wavelengths, emission spectra can be used as a tool to identify the elements.  One method used to demonstrate the emission spectrum of a substance is the flame test.


In the flame test, a small amount of a substance is heated and the characteristic color of the flame is observed.  In this experiment, flame tests will be done on solutions of several metallic salts.  Based on the observations, a reference table will be developed which lists the flame color for each metal ion.  An unknown solution will then be tested and the identity will be determined based on the observations.   

Purpose:

1. To observe the emission spectra from selected cations.

2. To identity metallic cations based on the color of the flames during the vaporization of the element.

Equipment:

Bunsen burner & striker




Cotton swabs 


Aqueous solutions containing various cations

Cobalt glass square

Procedure:

1.  Light the Bunsen burner, keeping the flame low.

2.  Take a cotton swab, dip it into the into alcohol solution and then place the tip into the flame.

3.   Record the color of the flame.  This will serve as a control.  Note the color of the flame produced by the alcohol.  Do not confuse this color with the color of the metal ions.

4.  Take a cotton swab and dip it into the solution containing the sodium metal.

5.  Put the tip of the swab into the flame; record the color of the flame.

6.  Repeat steps #4 and 5, using solutions containing different metal cations.

7.  For the potassium / sodium mixture, observe the flame first through a cobalt glass square.  Next observe the mixture without the aid of the cobalt glass.


Metal ion

Flame color



Metal ion

Flame color

sodium, Na+

__________________
lithium, Li+

____________________

potassium, K+

__________________
strontium, Sr+2

____________________

barium, Ba+2

__________________
calcium, Ca+2

____________________

copper, Cu+2

__________________
K+ / Na+ through cobalt  __________________
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Flame color



     Metal ion
     Flame color

additional cation ________   _______________       additional cation __________   ____________________
