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Flame tests work because each element has a unique atomic structure. When placed in a flame, ions in the element will excite and move to higher energy levels. After, when the ions de-excite and fall back down to where they belong, they release the excess energy as light. Depending what wavelength of the light it releases, the different colour will be visible.

I think each sample that we test is going to be distinctive and easy to identify as different colours will be easy to tell apart, it will be quick and easy to complete within the hour. The independent variable is the sample of diluted salt, the dependant is the colour produced in the flame. This is relevant to OME as we use different elements in smoke, illumination, tracer rounds, flares, pyrotechnics, etc. These all need different uses of light when burnt to help the user. For example if a soldier needs to be rescued, they need a bright distinctive flare so that they can be spotted easily.
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· Bunsen Burner
· Heat Mat
· Matches
· Nichrome Loop
· 1 M Solutions of unknown metal salts labelled A-H
· Beaker with 1M M HCL
· Beaker of DI Water
· Blue cobalt glass
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· Put PPE on.
· Put Bunsen on heat-mat and light, keep on roaring flame while not in use.
· Take Bunsen off roaring flame until you can see a blue tip (open the air valve).
· Clean nichrome loop by placing in HCl and then in blue flame, repeat until no colour is shown in the flame.
· Place loop in DI water and then blue flame 3 times to clean it of HCL.
· Place loop in sample and then hold in blue tip of flame, observe the colour.
· Repeat 3 times and decide an estimate of what frequency on the spectrum and what material it was.
· Clean nichrome loop with HCl again multiple times until all colour is burnt off.
· Repeat with all other solutions while taking results.
[bookmark: _Toc161048740]Results
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Disscussion
From the results we can see use the colour spectrum to gauge what sort of colour it gave without having to repeat the experiment.
Both sodium and calcium shared similar yellow / orange colour. This meant that they released a wavelength around 600nm, using the c = fλ, this gives a frequency of around 5.0x10^5 Hz. We can further put this into E = hf, now we can estimate an energy around 3.31x10^-28 J. 
In flares the elements commonly used for the colour is strontium nitrate, this gives the bright orange-red flame that stands out in most environments to help bring attention to the user [3]. Strontium compounds are also used in tracer rounds, when the bullet is fired the propellant lights the pyrotechnic charge and this is what is visible to the person shooting [4]. This experiment would be easy to do while out in a remote area or in a war zone, it’s cheap, easy and quick. For better results and with la space a spectrometer would give a precise answer without any human error.
Improvements to experiment – Platinum loop for less of an orange trace in the flame [1], new loop for each solution, wooden splints instead of the loop, Use a dark room, repeat it more times.


[bookmark: _Toc161048743]Conclusion
In conclusion my hypothesis was partially correct, it was quick and easy. However, it wasn’t as easy as I thought it would be to tell the difference especially between sodium and calcium. In the future I would repeat the same experiment with a flame spectrometer and then compare my results to it to see how far off I was.
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