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Introduction:
Purpose: This experiment will involve completing a flame test on various metal salts to figure out which metals are present. To compare the colours of the flames to a reference table to identify the metal ions responsible for each colour. Then, to explain what we saw based on scientific knowledge. Finally, to evaluate whether this method is suitable for identifying metals.
Hypothesis: The flame test aims to match emitted colours with known ones to identify metal ions in salts. While most metals show distinct colours, some may not, introducing ambiguity. This experiment verifies the reliability of flame testing for metal ion identification.
Variables:  
· Independent variable:
· Type of metal salts labelled “A - H” used in the experiment.
· Dependant Variable:
· Colour of the flame observed during the test.
· Controlled variable:
· Use of Bunsen Burner.
· The concentration of Hydrochloric Acid and de-ionised water.
· Temperature of flame.
· The rod/wire.
· Method of cleaning wire.
· Cobalt glass.
Equations used:
·  
·  





Materials and Methods:
Materials used:
· Equipment:
· 1 Bunsen Burner
· 1 Heat Resistant Mat.
· 1 Box of Matches
· 1 Metal Rod.
· 1 M Solution of Unknown Metal Salts Labelled “A – H”.
· 1 Beaker with 1 M of Hydrochloric Acid (HCL).
· 1 Beaker with De-ionised Water.
· 1 Blue Cobalt Glass.

Method:
1. Set up the Bunsen burner on heat-resistant mat and ignite, adjust the air vent for a non-luminous flame. 
2.  Ensure the safety yellow flame when not in use.
3. Clean wire by dipping it in 1M HCl and heating in the hottest part of the flame, repeating until no colour appears.
4. Rinse the wire in DI water and heat to remove any HCl residue.
5. Assess unknown metal salt/mixture by heating wire dipped in it, recording flame colour.
6. Use cobalt glass to identify sodium/potassium mix.
7. Repeat steps 2-4 for each sample.
8. Record flame colours for DI water and 1M HCl.









Results:

	Unknown metal salt
	Colour of the flame
	Identity of metal
	Wavelength 

	DI water
	Orange
	------
	------

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

	A
	Red
	strontium, Sr2+
	690 nm

	B
	Crimson
	calcium, Ca2+
	620 nm

	C
	Orange
	calcium, Ca2+
	600 nm

	D
	Purple 
	potassium, K+
	430 nm

	E
	Green 
	barium, Ba2+
	560 nm

	F
	Pink/Red
	lithium, Li+
	640 nm

	G
	Green
	barium, Ba2+
	560 nm

	H
	Orange
	calcium, Ca2+
	600 nm













Discussion:

a. Our experiment showed that looking at the colours of flames can help us figure out which metals are in the salts. We found strontium, calcium, potassium, barium, and lithium ions by comparing the flame colours to known ones. This confirms that flame tests are good for finding out what metals are present.

b. The colours of light relate to how often the light waves happen (frequency) and how much energy they have. This is shown by the equation ΔE = h × f, where h is a number called Planck's constant. For example, when the light from strontium ions (690 nm) and lithium ions (640 nm) gets shorter, the frequency goes up, and the light waves have more energy.

c. This experiment helps OME by finding metal ions in explosives. It improves forensic investigations and safety. The findings match scientific knowledge about metals in explosives, helping OME and understanding explosives better.


d. Flame tests are not just for fireworks. They are also useful in labs, checking for metal pollution in water, solving crimes, and finding minerals underground.

e. The flame might not always be the same temperature, which could change the colours we see. If we did not clean the wire properly, it could corrupt our results. Also, if we made mistakes when looking at the flames and writing down the colours, it could cause problems. 




Conclusion:

a. Our findings support the effectiveness of flame tests in identifying metal ions in salts. Matching flame colours to known spectra helping us identify metals present, however calcium ions posed some ambiguity, supporting the hypothesis.

b. Future research could explore improved wire cleaning methods and the influence of flame temperature for more precise metal ion identification.
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