Introduction 
The purpose of the experiment is to determine the type of metal ions in compounds by the wavelength of light they produce in combustion. The hypothesis for the experiment is when unknown metal ions are placed into the fire, then the colour of the flames will change depending on the type of ion present, allowing identification of the metal.

In this experiment the independent variable is the different solutions of metal ions that we are combusting. The dependable variable is the wavelength of light that is produced from the metal ions as they burn. To measure this accurately the main control variables are using solutions of the same concentration, as well as type of flame for each of the burnings.

While it will be impossible to find the exact wavelengths of the light produced from the experiment, and estimate can still be used. These values can then be compared to the known values of wavelengths of the metal ions to give a more accurate result.




Materials
· Bunsen burner
· Heat-resistant mat
· Splint to light the Bunsen burner
· 1 M solutions of unknown metal salts 
· Looped metal rod
· Beaker with 1 M HCL for cleaning 
· Beaker with deionised water 
· Blue cobalt glass

Method

1. Light the Bunsen burner and set to a safety flame. Ensure that the safety flame is on when not actively burning a metal ion
2. Clean the metal rod by dipping the looped end into the HCL solution and then placing the flame. If there is any colour change in the flame repeat the process. Always allow the rod to cool before being put in to any solution
3. Dip the looped end of the rod into the deionised water to remove last of the acid
4. Select one of the metal salts, dip the looped end of the rod into the solution.
5. Place the rod into the flame, just above the corona
6. Looking though the blue cobalt glass, observe the colour of the flame emitted and record the colour and wavelength. 
7. Repeat until all the metals have been tested, cleaning the metal rod between each test




Results

	Metal Salt solution 
	Colour of the flame
	Estimated Wavelength (Nm)
	Identity of the metal

	A
	Orange-Red
	-
	K+, Ca2+ (mix)

	B
	Dark Red
	650
	Sr2+

	C
	Bright Orange
	590
	Na+

	D
	Purple
	750
	K+

	E
	Blue-Green/lime
	470
	Ba2+

	F
	Pink-Red
	660
	Li+

	G
	Green-Blue
	450
	Cu2+

	H
	Orange
	620
	Ca2+



For the most part each metal produced a clear and distinct coloured flame when looking though the blue cobalt glass. It was necessary to repeat some of the metals a second time, for example Barium and Copper, as they did initially look similar. When repeated one after the other however they where able to be distinguished more easily. Originally, I believed that the mixed metals would have been a blending of the two ions, however they was two distinct coloured flames present, matching the colours of the potassium and calcium.

0. For light emitted from TWO metals of your choice, explain the relationship between wavelength, frequency and energy.

Discussion 
The colour emitted by the metal ions is due to the change of energy of the electrons. The wavelength can be determined by finding the frequency of the emitted light (In Hz) using the equation (Eq.1.):
						c = f × λ	         	Eq.1
where c is the speed of light (3.0x108 ms-1) and λ is wavelength (m). The energy change (E) of the ions can then be worked out by using Planck constant (h = 6.63x10-34 Js). The change in energy is directly proportional to the frequency of light emitted.
						E = h × f		Eq.2

The flame test can be used in OME environments by allowing quick in field tests for substances without the need for large and expensive pieces of equipment. 
The main limitation of the experiment was that we had no equipment to accuracy measure the wavelength of light, meaning that human error could lead to incorrect results. This was mitigated somewhat by the blue cobalt glass to remove the original flame colour; however it did not completely solve the issue of misidentification.

Conclusion
The findings of my experiment showed that it is possible to find the identity of metals from the colour of flame produced when burning. This allowed a set of unknown metals to be identified, as well as a mixture of two different metal ions to be identified. This supported my initial hypothesis. 
In future I would aim to repeat the experiment, however using different concentration of metal ion solutions. This would allow me to find what the lowest concentration of solution could be that still produced a visually distinct flame.  
