ACDB 4011: Flame Photometry
1.0 Introduction	
1.1 Flame photometry is the process of heating an unknown element using an open flame until it discharges photons in a specific range within the electromagnetic spectrum, and using that emission to determine the composition of the unknown element. 
1.2 We have been provided with several samples of metal salts solutions labelled A through H, along with a list of elements who’s photometric emission spectrum will each match that of one of the samples. The objective is to determine the most probable element in each sample based on the list we are provided with, and the photometric emission when exposed to an open flame.Figure 1 – List of elements & corresponding colours.

	Element name provided
	Subjective colour

	Sodium
	Orange

	Strontium
	Red

	Calcium
	Yellow/Orange

	Potassium
	Ice Blue/Lilac

	Barium
	Green/Yellow

	Lithium
	Pink

	Copper
	Green

	Sodium/Potassium Mix
	Orange


1.3 Equations Used
In this paper, I used the equation relating Planck’s constant, wavelength, energy, and the speed of light:
E = hν = hc/λ
2.0 Materials & Methods
2.1 This section of the report will list all of the materials used in this experiment, as well as the experimental procedure.
2.2 Materials used:
	1x Bunsen burner
	1x Heat-resistant mat
	1x Box of matches
	1x Sample rod – rod with a small wire loop on the end, used to expose samples to flame.
	8x Bottles of 1 mole sample solution, each labelled A through H
	1x Beaker containing 1 mole HCL (Hydrochloric Acid)
	1x Piece of blue cobalt glass
2.3 Procedure
	1. Place the heat-resistant mat in a clear space on your workbench, and place the Bunsen burner on top of it. Plug the Bunsen burner into the gas line. Take one match from the matchbox, and light it. Turn on the gas valve, and hold the match over the top of the burner to light it. When the Bunsen is lit, ensure that the flame is on the yellow safety mode. You can change the colour of the flame by adjusting the oxygen valve at the bottom of the stem of the Bunsen.
	2. To clean your sample rod, first dip it into your HCL. Adjust the oxygen flow to the flame until it becomes blue. This is the state in which the flame is hottest. Place the metal tip of the rod just above the second inner cone of the flame (This is the hottest point of the flame). Hold in place for five to ten seconds, or until it glows red hot. If it still gives off an orange corona, allow the wire to cool by placing it in DI Water before repeating this step. Repeat as many times as necessary to ensure the wire tip is clean and does not give off a corona when exposed to the flame.
	3. Once your sample rod is clean, dip it in DI Water to wash off any residues of HCL, and then heat and allow to cool in the air. Your rod is now clean.
	4. Immerse the cool wire in one of the labelled solutions. Hold the rod just above the tip of the second inner cone, and record your observation of the colour of the corona. (Our results are specified in the table in section 3.1). Where applicable, the flame should be viewed through the cobalt glass to help identify the mixture of sodium & potassium.
	5. Repeat steps 2 through 4 using a different sample each time until you have recorded the observed colour of every sample.
	6. Repeat steps 2 through 4 for HCL and DI Water respectively.  
3.0 Results
3.1 Dataset
Our results, outlined in the graph on the left, were within the expected parameters for the chemical samples we were provided with. As expected, the DI Water and HCl came up clear, while each sample produced a different coloured corona.
	[Un]known Sample
	Flame Corona Colour
	Identity of Metal
	Actual Wavelength

	DI water
	Blank
	---
	---

	1 Mol HCl
	Blank
	---
	---

	A
	Bright Orange
	Sodium
	589 nm

	B
	Red
	Potassium
	766 nm

	C
	Orange
	Calcium
	622 nm

	D
	Ice Blue
	Strontium
	460 nm

	E
	Green/Yellow
	Barium
	550 nm

	F
	Pink
	Lithium
	670 nm

	G
	Green
	Copper
	520nm

	H
	Orange (Note: Under cobalt glass, this flame differed from sample A)
	Sodium/Potassium
	589nm



3.2 Data Conc.
The range of wavelengths is consistent with the expected emissions spectrum of the respective elements in this experiment.
4.0 Discussion
4.1 Initial Reaction
Initially, we were unsure whether or not we were experiencing sample contamination; we were not able to accurately determine each element until we had processed more samples. Once we had processed all the samples, we applied the process of elimination to our dataset and deduced which wavelength/colour was applicable to each element, and thus each sample.
4.2 Frequency and Wavelength
The relationship between frequency and wavelength follows the formula: 
  				E = hν = hc/λ
We can use this formula to calculate the energy in two samples, (F – Lithium and E – Barium).
Barium: 
E = (6x10^-34 x 3.0x10^8)/550 = 3.273x10^-28
Therefore, the approximate energy of each photon leaving the electron shell of barium is 3.273x10^-28J.
Lithium:
E = (6x10^-34 x 3.0x10^8)/670 = 2.687x10^-28
Therefore, the approximate energy of each photon leaving the electron shell of Lithium is
2.687x10^-28J.
4.3 Relevance to OME
This phenomenon has a lot of potential uses in the field of both civilian and military OME, from providing the coloured charges in fireworks [1] to extreme pyrophoric reactions in IR and conventional flares[2] & countermeasures.
4.4 Limitations & Error sources
Potential sources of error include cross contamination from using the same sample stick, and improper washing technique. Another possible source of error is the person performing the experiment; colour blind individuals will have different views on the colours presented.
5.0 Conclusion
5.1 in conclusion, I think that this experiment has a lot of real world applications, and can be used to perform valuable study in complex areas.
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