Flame Test – Lab Report

Introduction: 
My hypothesis for this test is how different metal salts, when heated, give off a different colour flame due to the electrons becoming excited gaining high levels of energy and then de-exciting and returning to their inner shells. When returning to their inner shell a specific amount of energy is given off, depending on what metal is used, creating a photon that produces the coloured flame. I am using the electromagnetic spectrum to gauge the wavelength and matching colours to confirm my results. 
The independent variable in this test is the metal salt used to create the coloured flame.
The dependent variable is the colour of the flame produced. 
The control variables are, using as similar strength of compound as possible, using the double coned blue flame and keep the metal just above the corona and washing the loop contaminated with the compounds before each test. 
The equations that were used in this experiment were: 
·  where h is a Planck constant (h= 6.63x 10⁻34) and  is a frequency of light in Hz s-1
·   where c = 3.0 × 108 ms-1 is the constant speed of light.
Materials & Methods:
Within my group, we used 8 different lab tools and supplies in our experiment: 
· Bunsen burner
· Heat-resistant mat
· Matches
· Metal rod
· 1 M solutions of unknown metal salts labeled A-H
· Beaker with 1 M HCL
· Beaker with deionised water
· Blue cobalt glass
Experimental procedure. 
To ensure the accuracy of our results we followed the following steps for each metal tested. 
1. Set up a Bunsen burner on a heat-resistant mat and connect it to the gas tap. Then light the Bunsen burner and open the air vent to gain the blue flame containing 2 cones, when not conducting the experiment use the yellow safety flame so it is visible the Bunsen burner is lit. 
2. Clean the wire by dipping it into the 1M HCl and heat it on the corona (the hottest part of the flame). Complete this step 2-3 times to ensure the wire is free from contamination, this will be visible when the flame no longer changes colour when the wire is inserted.
3. Dip the wire into the deionized water and back into the flame to remove any remaining HCl.
4. Give the wire approximately 10-15 seconds to cool down and then dip it into the unknown salt/metal solution and place above the corona. Ensure to use the cobalt glass to identify the mixture of sodium and potassium solution.  
5. [bookmark: _Int_9xLaayNe]Record the colour of the flame into a table and use the visible electromagnetic spectrum to estimate the wavelength.    


Results:

	Unknown Metal Salt
	Colour Of the Flame
	Identity of Metal 
	Wavelength

	DI Water
	Orange
	------------------------------
	------------------------------

	1 M HCl
	Orange
	------------------------------
	------------------------------

	A
	Yellow
	Sodium
	590nm

	B
	Red
	Strontium
	700nm

	C
	Orange
	Calcium
	620nm

	D
	Purple
	Potassium
	400nm

	E
	Green
	Barium
	500nm

	F
	Red/Pink
	Lithium
	640nm

	G
	Green/blue
	Copper
	485nm

	H
	Orange
	Sodium & Potassium mix
	620nm
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	metal ion
	Flame colour
	Metal ion
	Flame colour

	barium, Ba2+
	GREEN
	potassium, K+
	LAVENDER

	calcium, Ca2+
	ORANGE
	sodium, Na+
	YELLOW

	lithium, Li+
	RED/PINK
	copper, Cu2+
	BLUE/GREEN

	strontium, Sr2+
	RED
	
	




I used the metal ion table provided to me to identify the contents of the solution and recorded these in my table. I then used the visible electromagnetic spectrum in accordance with the metal ion colours to estimate the wavelengths and recorded this in the same table. 
 
Discussion:

c = 3.0 x 108ms-1
l = Wavelength
D E = Difference between energy levels (h)
 = Frequency 
h= planks constant 6.63x10-34
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By completing this test, I was able to identify the metal ions within a solution and identify their wavelength in relation to the electromagnetic spectrum. I can identify through this that a higher frequency, as the wavelength is shorter, creates a higher energy output from the metal ion. This is seen in the barium calculation as the is a higher value than that of the strontium which has shorter wavelengths.
Identifying a metal ion and the colour it gives off can have great importance within the OME sector. For example, tracer rounds require a column of pyrotechnic composition in the base that is lit by the propellant's flame, causing a visible pyrotechnic display when the round leaves the barrel allowing you trace its trajectory. [2] When using tracer rounds you need to use green in the daytime and red at night so they are clearly visible and can be tracked. Our results show that by including Barium in daytime rounds and Strontium at night, they can achieve this. 
Areas in which this test can be effectively applied:
· Tracer rounds
· Safety/emergency flares
· Soil analysis
Limitations of this test:
· Cross-contamination of wire if it isn't cleaned effectively – unreliable results
· Varying opinions of colours can lead to unprecise answers
Sources of errors in the experiment:
· Misjudgment of colour of the flame
· Contamination of the wire, solutions, or cleaning materials
Conclusion:
After completing the experiment, I can see my results prove the accuracy of my hypothesis. I can see this as when various metal ions were heated, they produced a different colour flame to each other due to varied levels of difference in energy levels. To gain more precise results in the future you could make changes to equipment used in the test. One such change could be using a new wire on every metal ion to limit cross-contamination as much as possible, leading to more accurate results. Alternatively, the introduction of a flame photometer would increase the accuracy of results as they are able to analyse flames and obtain key information regarding the composition and concentration of the elements in a solution. [3] 
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