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Introduction
The experiment was to determine whether certain metals were present in different solutions of metal salts by exposing the solution to the blue roaring flame of a Bunsen burner. This is due to the phenomena where a metal ion when heated emits a flame of a distinctive colour as its electrons become excited and return to their ground state. This distinct colour can be used to identify the metal present in the metallic salt. 
For the experiment an unknown metal salt will be exposed to a blue roaring flame and the colour of the flame will be recorded with the metal rod that is used to place the salt in the flame cleaned using hydrochloric acid and de ionised water. The metal will be determined by the referencing the table this was given in the handout explaining the experiment. 
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Results
	Unknown Metal Salt
	Colour of the Flame
	Identity of Metal
	Wavelength (nm) [1]

	DI Water
	No colour
	……..
	……..

	2 M HCL
	No colour
	………
	………

	A
	Orange
	Calcium
	620

	B
	Violet
	Potassium
	405

	C
	Red/Yellow through glass
	Sodium
	589

	D
	Red
	Strontium
	650

	E
	Green/Blue
	Copper
	325

	F
	Pink/Red
	Lithium
	671

	G
	Green
	Barium
	554

	H
	Yellow/Purple
	Sodium/Potassium
	589/405



Table 2. Result of the Experiment
Different coloured flames for the different metal salts were observed as was hypothesised. It was noted however that there was difficulty in cleaning the rod to remove all traces of the previous salt, in particular for sodium. 
The colours were purely visually observed. The results are thus subjectively observed and based on how the individual sees colour, making distinction between different reds was especially difficult. 

Discussion

The different solutions provided different coloured flames indicating that changing the metal in the salt causes the flame colour to change. This means that metals can be identified using the flame test. 
Eq.1                                                                                     Eq.2       
To explore the relationship between these formulae the result from the experiment will be put in. 
Lithium has a wavelength of 671 nm and Copper 325 nm. By inputting this into Eq.2 we get a result of:
Li 4.47 ×1014 Hz to 3 sig. figs.
Cu 9.23×1014Hz to 3 sig. figs. 
Placing those results into Eq.1 we fine that Li has an Energy difference of:
Li 2.96×10-19J to 3 sig. figs.
Cu 6.12×10-19J to 3 sig. figs.
This shows that wavelength and frequency are inverse of each other and that the higher the frequency the higher the energy. Thus, the opposite will be true for wavelength the longer the wavelength the lower the energy. 

This phenomenon has much use in OME it provides a simple but effective method to provide a bright light of a particular colour. This was used to great effect by RAF bomber command during the second world war in their target indicators (TI’s) [2]. By using different colours this could differentiate between different targets or whether it was to bomb on the marker or an offset. This could be especially important in close air support where the colours of the day would delineate where friendly troops are. While these techniques are useful target marking has largely been superseded by the use of laser marking and GPS targeting with the age of the manual bomb sight long gone.

Conclusion

It was clearly shown in the experiment that the presence of different metals in the solutions provides different coloured flames supporting the hypothesis. This test did, however, suffer from some shortfalls. In particular, the determination of the colour was entirely subjective based upon what the student observed. When some of the colours are quite similar this makes it quite difficult to delineate between them. Additionally, if the observer was colour blind, they would be unable to gain any effective data by this method. A much more objective way to measure would be the use of a spectrometer. This has the ability to measure the wavelength or frequency of light giving an objective result. 
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Appendix

Equipment used
· Bunsen Burner
· Heat-resistent mat
· Matches
· Metal rod
· 1M solutions of metal salts labelled A-H
· Beaker of deionised water
· Beaker with 1M HCL
· Blue Cobalt Glass (this was used to filter out sodium contamination)

Experimental Procedure

· Bunsen Burner was set up on the heat proof mat was lit and turned to roaring blue when in use
· The wire was cleaned by dipping in the HCL and then heating in the flame to remove impurities before being dipped in the water and heated to remove HCL residue
· Wire was dipped in unknown salt solution and applied to the flame with the colour observed recorded before it was cleaned as described above
· This step was repeated until all solutions were tested
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metal ion Flame colour Metal ion Flame colour
barium, Ba®* GREEN potassium, K* LAVENDER
calcium, Ca®* ORANGE sodium, Na* YELLOW

lithium, Li* RED/PINK copper, Cu** BLUE/GREEN
strontium, Sr2* RED

Table 1. Metal ions and corresponding flame colours.





