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The aim of this experiment is to analyse the flames produced from metals in chemical compounds. This will give us an understanding of how these ions can be used within the OME field for example to create flares which can be used on aircraft to evade enemy missiles. To complete this experiment the worker will use a metal which will be dipped into 8 unknown solutions and then burnt using a Bunsen burner to create a coloured flame. This will then be observed to identify the metal ions within the chemical compound. To differentiate between sodium and calcium a blue cobalt glass will be used. With the results the writer can determine the wavelengths omitted from the solutions. The initial hypothesis before starting the experiment is that due to the same metal rode being used contamination will cause a change within the colours leading to incorrect results. 
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	Unknown metal salt
	Colour of flame
	Identity of metal
	Wavelength

	DL water
	N/A
	-
	-

	1 M HCL
	N/A
	-
	-

	A
	Yellow/Orange
	Sodium
	600nm

	B
	Lavender
	Potassium
	400nm

	C
	Green/Blue
	Copper
	500nm

	D
	Red
	Strontium
	700nm

	E
	Orange/Red
	Calcium
	640nm

	F
	Red/Pink
	Lithium
	780nm

	G
	Green/Yellow
	Barium
	560nm

	H
	Orange/Purple with cobalt
	Sodium/potassium 
	390nm/620nm
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On completion of the experiment, it was found that the Metal ions behaved as expected (see table 1). The unknown solutions all produced a coloured flame which could be linked with (table 2) which was given before starting the experiment. After observing the flames, the lab worker could determine the metal ion that was present in the solution and could estimate the wavelength produced. To allow for precise results each test was repeated a minimum of two times with 2 workers both examining the colour of flame produced. 
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Solution A produced a yellow orange flame which using (table 2) meant that it was either sodium or calcium however using the cobalt glass which eliminates sodium the flame was no longer visible meaning the metal salt was sodium. Using the visible spectrum, the wavelength was roughly 600nm. Solution B produced a lavender coloured flame this meant it was easy to identify that the metal salt was potassium with a rough wavelength of 400nm. Solution C produced a green blue which correlated to the flame colour produced by copper giving it a rough wavelength of 500nm. Solution D produced a red flame which meant the metal solution was strontium with a rough wavelength of 700nm. Solution E produced a red orange flame which was like the one produced by Sodium however using the cobalt glass the flame was still visible meaning the metal solution was Calcium with a rough wavelength of 640nm. Solution F produced a red, pink flame like calcium however after numerous re-testing it was decided it was lithium with a wavelength of roughly 780nm. Solution G produced a green, yellow flame which meant the metal present was Barium with a wavelength of roughly 560nm. Finally, the last solution tested produced a cobalt orange and purple flame this meant it was either Sodium or potassium which would mean either a 390nm or 620nm wavelength. Many military lasers use between a 400nm and 700nm wavelength as these wavelengths are the only ones visible to the human eye and are used in many weapon systems. They are also used in aircraft counter measure systems, due to each wavelength producing a different result the flares can be tailored to copy the ones produced by the aircraft. The wide range of wavelengths produced is the reason they are commonly used in pyrotechnics for example fireworks which are widely used across the world. One of the main issues found with this test was that due to the same metal rod being used for each solution the results sometimes weren’t clear due to contamination which was especially clear due to the flames being initially just orange which was caused due to sodium being harder to clean. This factored into to solution H as there wasn’t a specific-coloured flame produced causing incorrect results. If this experiment was completed again, it should be done with multiple different metal rods to avoid contamination and produce clear precise results. 
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After completing this experiment one change that could be made is using a different rod for each solution this eliminates contamination which was found to cause issues at times when doing the experiment. In the original hypothesis it was believed that this would cause a large issue however after repeating the test with the same solution’s multiple times in the end it became less of an issue with the correct colours appearing. 
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	Metal ion
	Flame colour
	Metal ion
	Flame colour

	Barium
	Yellow-Green
	Potassium
	Lavender

	Calcium
	Red-Orange
	Sodium
	Yellow-Orange

	Lithium
	Red-Pink
	Copper
	Blue-Green

	Strontium
	Red
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	Lab tools and equipment

	Bunsen burner

	Heat resistant mat

	Matches

	Metal rod

	1M solutions of unknown metal salts (A-H)

	Beaker with 1 M HCL

	Beaker with deionised water

	Blue cobalt glass
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Experimental procedure
The aim of the experiment is to test the different coloured flames metal salt solutions produced when heated. This was done using a Bunsen burner, metal rods and 8 unknown solutions. The process to complete this was dipping the metal rod into the solution then burning it on the Bunsen burner to produce a flame, this was then used to identify the metal salt and corresponding wavelength. In-between each solution the metal rod was washed in deionised water to prevent contamination. The steps were completed several times to ensure the flame is correct and contamination did not influence the result. If the flame produced was an orange colour the blue cobalt glass was used to differentiate between sodium and calcium. All the results were noted down.
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