


Flame Test Lab Report:
Introduction:
This experiment is to determine which metals are present, if there are contaminants and to prove we can work safely in a lab environment. In this we will be burning metal salts, I hypothesise that metals with a stronger attraction to there outer electrons will emit light at  lower wavelengths. The most notable equation in this experiment will be the formula for the frequency (and thus wavelength) of light at a certain energy level. This is relevant to OME primarily for two reasons, firstly the impact of burning metal on the colour and its derived use in fireworks and secondly the value of the ability to test metals to easily determine which it is, which can be very useful when testing fragments of munitions.

Results:
Salt:		Colour:		Metal:		Wavelength (nm):
Water		Orange		---		---
HCl		Orange		---		---
A		Yellow		Na		560
B		Lavendar	K		400
C		Orange		Ca		600
D		Red		Sr		650
E		Blue-Green	Cu		500
F		Pink		Li		630
G		Green		Ba		550
H		Yellow/Pink	Na/Li		560/630



This Graph shows a downward trend from lithium to potassium, following down group 1 and wavelength decreases are the same as frequency increases, thus through the equation E=fh we know that the photons emitted here increase in energy as reactivity increased.
However: 
Group 2 does not show the same trend, or even the reverse as you would expect from reactivity, and copper, a less reactive substance, has an emission similar to these other more reactive metals.



Discussion:
From these results we can ascertain that either there was a mistake made with the data, or that more reactive substances are not always emitting photons of a higher energy level. This is significant as it either shows there was a notable flaw in my method or shows that there is another factor that has an impact on emission wavelength, this would be interesting as it could be used to try and see what other changes can be induced. 
In the cases of Barium and Sodium in particular there is a notable similarity in colour, and thus emission wavelength, from the equation C=wf we can use this data to determine the frequency of this light, and from planks constant we can use E=fh to determine the energy released as the electron drop in energy level.
The experiment help to display how the information can be used; primarily in fireworks as the large variety of colours can be used to produce complex and interesting patterns and colours after an explosion ( a sudden influx of heat to the metal filaments)[1] and the principles from it are used in atomic emission spectrometry and its own derivatives, which is a useful element in the identification of different explosives. [2][3]
 The biggest limitation with our method is that we are applying imprecise amount of energy, to an imprecise amount of a salt, using our inaccurate human eyes and that because of this there can be a reasonably high degree of variance in results.


Conclusion:
In conclusion whilst there is not sufficient evidence to conclude decisively the validity of the hypothesis it does imply that it is not correct  and that another key factor beyond the attraction of the electron is having an impact on the emission spectra. Based on this further research should be done to confirm and some more research should be done to determine what other factors are involved, notable a test of other group 1 and group 2 elements could be done to provide more than 3 data points for each and to make finding anomalies and trends easier.
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Appendix:
Equipment used: 
Bunsen Burner
Heat-resistant mat
Matches
Wire Loop
1M solutions of unknown salts
Beaker with 1 M HCl
Beaker with deionised water
Blue cobalt glass
Lab coat
Gloves
Safety Goggles

Method:
Bunsen Burners were set up on heat-resistant mats for safety and were kept on the bright ‘safety flame’ when not in use.
The wire loop was dipped into the 1M HCl and put into the flame, this was repeated until the flame burned without a noticeable colour.
The wire loop was then dipped in deionised water to remove trace HCl 
The wire loop was then dipped in one of the unknown salts and then put into the Bunsen burner and the colour shown was recorded
This was all repeated for each unknown salt.
As a base, this was also done for both the deionised water and the HCl.
If a strong yellow flame was seen, we used Cobalt Glass to try and determine if there was a secondary metal in the mixture.

Colbalt Glass Note: 
Colbalt Glass, due to its blue colour, can be used to isolate more blue colours from the strong orange and yellows, especially useful due to sodium’s very strong colour.
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Group 1	Lithium	Sodium	Potasium	630	560	400	



Group 2 

Group 2	Calcium 	Strontium	Barium	600	650	550	
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Observations and Identification:

Complete the table below. Based on the observed colour of the flame and Table 1, identify the
metal ion in each unknown salt. Using the electromagnetic spectrum in Fig 2, estimate and report
with the appropriate unit the wavelength for each observed colour. Identify the solution

containing mixture of sodium and potassium:

Unknown metal salt | Colour of the flame Identity of metal Wavelength
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