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1. [bookmark: _Toc160890763]Introduction
The purpose of this experiment is to perform the flame test on different metal salts and identify metal ions responsible for each colour by comparing it the to the colour of the reference table.
The hypothesis is that the different metals will produce flames of distinct colours due to variations in electron energy transitions. The key variables include the metal ions introduced and the observed flame colour.

This equation will be utilized, where E is energy, h is Planck's constant, and f is frequency, to understand the energy transitions associated with the observed colours.
Frequency f and wavelength λ are inversely proportional, as illustrated by this equation.

Where:



2. [bookmark: _Toc160890764]Materials and Methods
2.1 Lab Tools and Supplies 
· Bunsen burner 
· Heat Resistant Mat
· Matches
· Metal Wire
· Blue Cobalt Glass
· 1 M Solutions of unknown metal salts labelled A-H
· Beaker with 1 M HCl
2.2 Procedure
1. Place the Bunsen Burner on the heat-resistant mat.
2. Light the Bunsen Burner using a match and fully open the air vent to obtain a blue flame.
3. When not using the Bunsen burner, ensure the vent is fully closed and the Bunsen burner is producing a visible yellow flame.
4. Clean the metal Wire by dipping it into the 1 M HCl and putting it into the blue flame of the Bunsen burner at the tip of the corona. Repeat this until there is no colour change in the flame.
5. Dip the metal wire in the DI water and heat it in the blue flame to remove any residue of the HCl from the cleaning step. Repeat Steps 4 and 5 between each test.
6. With the metal wire when it is cool, dip it into the solution of the unknown metal salt solution. Heat the metal wire at the hottest part of the blue flame. Observe any colour change in the flame and record the results. Use the Cobalt glass to aid in identifying the mixture of Sodium and Potassium.
7. Repeat the cleaning and testing procedures for each unidentified sample.
8. Record the colour of the flame with only DI water and 1 M HCl on the metal wire.


2 [bookmark: _Toc160890765]Results
Experimental data revealed that the different solutions were producing different coloured flames, they also show the difficulty we had differentiating colours, despite repeated retesting.
These findings are tabulated below. 
(Table 1)
	Unknown Metal Salt
	Colour of the Flame
	Identity of the Metal
	Wavelength

	DI Water
	Clear
	----
	----

	1 M Hcl
	Clear
	----
	----

	A
	Red
	Strontium
	710nm

	B
	Pink
	Lithium
	650nm

	C
	Orange
	Calcium
	610nm

	D
	Lilac
	Potassium
	400nm

	E
	Yellow
	Sodium
	590nm

	F
	Pink
	Lithium
	650nm

	G
	Blue/Green
	Copper
	460nm

	H
	Orange
	Calcium
	610nm





3 [bookmark: _Toc160890766]Discussion
The results confirm our hypothesis that different metals emit unique flame colours due to electron energy transitions.
Regarding the relationship between wavelength, frequency, and energy, in the context of two different metals emitting light; when burning two metals simultaneously, each metal contributes its characteristic flame colour based on its electron transitions. The observed colour results from the combination of the individual colours emitted by each metal. The specific wavelengths and frequencies of the emitted light combine, creating a new colour that represents the simultaneous presence of both metals.
For example, if sodium produces a yellow flame and copper produces a green-blue flame, burning them together may result in a flame that appears as a combination of yellow and green-blue hues. The observed colour is a visual representation of the superimposed wavelengths and frequencies associated with the simultaneous presence of sodium and copper in the flame. 
Flame photometry could be crucial in Ordnance, Munitions, and Explosives (OME) Engineering, ensuring product quality and correct specifications for items like tracer rounds and rescue flares. It might be used to swiftly identify metal ions in OME substances. For example, it could be used to check that tracer rounds will produce the correct colour when in operation, by batch testing the coating with flame photometry. 
Flame photometry's portability and simplicity make it ideal for field conditions, allowing for a quick aid in identification in combat situations of OME substances, where logistics are a struggle.
However, flame photometry, while useful, suffers from inherent limitations. Subjectivity in perceived colour, compounded by colour blindness, introduces bias. Human errors, like contamination, are prevalent due to the delicate nature of the process. Improvement strategies include eliminating external light sources to enhance accuracy and increasing sample size for better representation. These enhancements mitigate subjective interpretations and enhance the reliability of flame photometry as an experimental technique. In our experiment we had multiple results of what we perceived were identical colours, and despite testing, retesting and videoing our results, we could not find differences. This could have been due to contamination as there were many other people conducting the experiment with the same solutions, or we were all uniquely unable to decern colour, however no one in our group is diagnosed with colour blindness. We also found little help from the cobalt glass in identifying the mixture of solutions.

4 [bookmark: _Toc160890767]Conclusion
The experimental findings strongly support the hypothesis that distinct metal ions yield unique flame colours owing to electron energy transitions. However, challenges in differentiating colours persisted despite repeated testing, possibly due to contamination or subjective perception. Flame photometry's applications in OME for quality assurance are significant. Yet, limitations such as subjective colour perception and contamination persist. Strategies like light source control and increased sample size can enhance reliability. Addressing these issues will advance the technique's utility as this can be critical for OME applications where precision is paramount.
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