Flame test 
Introduction 
The purpose of undergoing the flame test experiment was to identify what metal ions present in different chemical compounds by the colors they provided and comparing it to the color in the reference table provided to give the compound. 
The hypothesis being tested is:
· Metal ions emit colour when heated as the electrons get excited to a higher energy state and move to a higher energy shell and then de-excite back to a low energy state releasing a specific photon with unique frequency relating to a colour.

Independent variable: Compound used to burn in flame.
Dependant variable: The colour of the flame.
Control variable: Keep same person determining flame, keep concentration of compounds roughly the same, always test on roaring flame, Hold rod just outside korona of flame when testing each compound. 

Equations:
1)  
 is Planck’s constant (h = 6.63 × 10-34 Js)
2)  
c= 3.0 × 108 ms-1 
Materials and Methods 
During this experiment we used 8 different lab tools and supplies:
· Bunsen burner
· Heat-resistant mat
· Matches
· Metal rod
· 1 M solutions of unknown metal salts labelled A-H
· Beaker with 1 M HCL
· Beaker with deionised water (DI water)
· Blue cobalt glass
Method:
1. The first step was to set up Bunsen burner on heat proof mat and light the Bunsen ensuring it is on safety flame.
2. Clean metal rod by dipping it in 1M HCI and heating just outside korona of roaring flame repeat until no colour is shown. 
3. Dip rod into DI water to remove any residue of HCI along with cooling rod down.
4. Dip the end of the rod in unknown sample solution and hold rod just above korona of roaring flame. 
5. Record results of colour of flame in table.
6. Repeat cleaning steps (2 and 3) before each test.
Results
	Unknown Metal salt
	Colour of the flame 
	Identity of metal 
	Wavelength

	A
	Yellow 
	Sodium
	590nm

	B
	Red
	Strontium
	700nm

	C
	Orange 
	Calcium 
	620nm

	D
	Lavender
	Potassium 
	405nm

	E
	Green
	Barium 
	500nm

	F
	Red/Pink
	Lithium
	640nm

	G
	Blue/Green
	Copper
	485nm

	H
	Orange
	Sodium/potassium
	620nm



Table 1: Flame photometry experimental results
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Table 2: Electromagnetic scale
I used the colour of the flame to determine which unknown metal salt I was testing I could then also reference the colour to the wavelength chart I was provided to give an estimated wavelength figure. 
Discussion
A) By completing the flame test we can determine a colour which then allows you to determine a wavelength for that specific metal salt which also allows you to ascertain what the specific metal salt is that you are using this is useful for situations such as quality assurance if a company needs to test for example there tracer rounds to ensure they are not faulty. 

B) Strontium:

C) 





=6.63 × 10-34 x 4.3x105 = 2.85x10-28

Barium:
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=6.63 × 10-34 x 6x105 = 3.98x10-28

When electrons transition from higher to lower energy levels they emit photons and they energy of these photons depends on the energy difference between the levels. The higher the energy difference corresponds to photons with higher frequency so shorter wavelengths and closer to the left side of the electromagnetic scale (blue side) and vice versa. This point is proven by equations above where for example barium has a higher frequency and energy so is closer to left end of spectrum being green. This has many real world applications for example in tracer rounds they need to use green in the day and red during night so they could use these metal salts to do so. 

Relevance of experiment to OME:
· Tracer rounds use metal salts to provides a visible pyrotechnic display during the bullet’s flight.[1]
· It is also used in chaff countermeasures which consists of tiny strips of aluminum or zinc that the aircraft releases in large bunches. These metallic clouds appear as separate targets to the missile’s radar and ideally confuse the missile, thus permitting the aircraft to escape.[2]


Areas other than fireworks this experiment can be applied:
· Soil analysis
· Tracer rounds
· Flares
· Chaff countermeasures 
Limitations of experiment:
· Judgement of colour as people see colours differently.
· Lack of specificity although the flame test can give you an idea of the metal ion it is not definite more testing would be required for accurate identification.
· Interference from other substances compounds could be mixed which would impede observed colour.

Conclusion
My findings do support my hypothesis stated previously as when the metal ions were heated they did emit colour and they colour they produced depended on the energy change. To improve on this experiment in the future I would recommend changing the wire for each compound so there is no residue from previous tests. Also using a flame photometer would improve accuracy by supplying an accurate wavelength value. In addition to this increasing the concentration of the solution would intensify the flame and therefore make it easier to determine which compound you are testing. 
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