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[bookmark: _Toc170129562]Section 1 – Introduction
The flame test is a chemistry experiment that is used to determine the metal ions that are found in different chemical compounds. Different metal ions will produce a different flame colour depending on the metal. To determine the metal the reference table and the colour of the flame was used to identify this. Before the experiment is taken place a hypothesis was thought of and this was that all the colours in the reference table will be seen in the flame, however contamination of the metal wire may give off different colours. To counter this the wire will be cleaned thoroughly and the test of each chemical compound will be completed multiple times. In OME this is important for pyrotechnics as different chemicals are used to change the colour, for example this can be seen with different colour fireworks or flares. 
[bookmark: _Toc170129563]Section 2 – Results
	Unknown Metal Salt
	Colour of flame
	Identification of metal
	Wavelength

	DI water
	N/A
	N/A
	N/A

	1 M HCl
	N/A
	N/A
	N/A

	A
	Yellow orange
	Sodium
	600nm

	B
	Lavender
	Potassium
	400nm

	C
	Orange red
	Calcium
	500nm

	D
	Red
	Strontium
	700nm

	E
	Green blue
	Copper
	640nm

	F
	Red pink
	Lithium
	780nm

	G
	Green yellow
	Barium
	560nm

	H
	Orange purple
	Sodium + Potassium
	390, 620nm


[bookmark: _Toc169614150]Table 1 - Results from flame test
Table 1 shows the results that were attained by the learner. From the experiment the eight different unknown substances were named and the colour of the flame that was seen was also noted down. Once this had been completed using table 2 the metal ion that was present in the solution could be identified and using these colours, the colour wavelength could also be identified using figure 1. To make sure that the test was accurate each solution was tested three times and observed by two people which allowed for an accurate colour to be seen. The flames were also observed with and without cobalt glass as this eliminates sodium from being seen.
[bookmark: _Toc170129564]Section 3 – Discussion
The experiment was completed successfully by the learner and all the unknown substances were identified. Throughout the experiment the flame colour could be identified but there were some issues that were noticeable when completing this. 
One issue that was known was the metal rod not being clean enough and having contamination from other metal ions, to combat this the learner tried cleaning the metal wire multiple times but a new wire was used as the contamination was still being shown in the colour of the flame. Another issue that the experiment has is human error, people see different colours therefore when completing the test people may notice different colour flames. To combat this the experiment was completed multiple times and there was 2 people observing the flame colour at each time.
The first thing tested for the experiment was the colour of the deionised water and 1M HCl as these allowed the learner to see that the metal wire was clean before using the unknown substances. By testing these there would be no colour flame which would indicate the metal wire is clean of any contamination. The first substance that was tested was substance A, when placing this into the flame the colours seen were mainly orange with hints of yellow. To help decide which metal ion this was the blue cobalt glass was used as the learner knew this would eliminate sodium from being seen, this meant that when no colour was seen through the glass it had to be sodium that was present. By using figure 1 an estimation of the wavelength of the colour could be known. The learner would look on the wavelength scale and estimate around the colour that they saw and then noted down the wavelength so for substance A they had a reading of 600nm. For substance B the colour lavender was identified, and this showed that potassium was present, the lavender colour had a wavelength of 400nm. Substance C had a colour of orange red, which when the learner was completing the experiment saw very similar colours with Substance A but using the cobalt glass with C the flame colour was still visible which allowed them to decide it was Calcium. The orange red colour had a wavelength of 640nm. Substance D showed a red flame which showed that strontium was present in the substance, the red colour has a wavelength of 700nm. Substance E showed a green blue flame and using table 2 it was identified that the metal ion present was copper because of this colour it was known that the wavelength of the colour was 500nm. Substance F showed a red pink flame which means the metal ion present in the solution was lithium which had a wavelength of 780nm. Substance G had a green yellow flame which indicated barium was present, this colour had a wavelength of 560nm. Substance H was a mixture, it had a orange flame which indicated sodium and then with the blue cobalt glass a purple flame was seen which shows that potassium was also in the solution.
By completing this experiment, the learner was able to identify all the metals what were in the different solutions and find out the wavelength that different colours have. This is important for an OME student for when dealing with pyrotechnics like flares and fireworks. They can then use different metals to produce the different colours that would be needed for this line of work. It has allowed them to have a better understanding of how the different metal ions can be used to aid the production of different colours that are needed for pyrotechnics.
[bookmark: _Toc170129565]Section 4 – Conclusion
In conclusion the flame test experiment was successful as all the metal ions in the solution could be identified, the issues that come with the test were problem solved which allowed for the experiment to be completed with no further contamination or problems. To avoid the problems from occurring again the solutions identified will be known to stop them from reoccurring. The hypothesis made at the beginning of the experiment was accurate and this can be seen with the results gathered.
[bookmark: _Toc170129566]Section 5 – References
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[bookmark: _Toc170129567]Section 6 – Appendix
	Metal Ion
	Flame colour
	Metal Ion
	Flame colour

	Barium, Ba2+
	Yellow Green
	Potassium, K+
	Lavender

	Calcium, Ca2+
	Red Orange
	Sodium, Na+
	Yellow Orange

	Lithium, Li+
	Red Pink
	Copper, Cu2+
	Blue Green

	Strontium, Sr2+
	Red
	
	


[bookmark: _Toc169614151]Table 2 - Metal flame colour
[image: ]
[bookmark: _Toc169614103]Figure 1 - Colour wavelength of electromagnetic spectrum [1]
[bookmark: _Toc170129568]Materials 
The materials used to complete the flame test were a Bunsen burner, heat resistive mat, matches, metal rod, 1M solutions of unknown metal salts labelled A-H, beaker with 1M HCl, beaker with deionised water, blue cobalt glass.
[bookmark: _Toc170129569]Experimental procedure
The Bunsen burner was set up on a heat resistive mat and turn the gas on. Once gas has been turned on light a match and light the Bunsen burner, when not doing the experiment ensure the flame is on the safety yellow flame. This allows the flame to been seen by everyone in the lab. The wire that will be used for the testing needs to be cleaned thoroughly using the 1M HCl and then placing in the blue flame. This was then repeated multiple times to ensure no colour can be seen as this indicates that the metal wire is clean of any contamination. Place the metal wire into the deionised water and heat again to remove any residue of the HCl. This will be done after every solution has been tested as this will eliminate chances of contamination. The metal wire was then dipped into one of the unknown substances and then placed into the flame, the colour from the unknown metal ion will then become visible and the colour will be noted down in the table. For some of the solutions the cobalt glass was used to see the flame as this would eliminate sodium. All of the solutions were tested, and the flame colour was noted down. Using the colours seen table 2 was used to identify which colours link to which metal ion.
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