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1. [bookmark: _Toc193375543]Introduction
[bookmark: _Toc193375544]1a. The purpose of the experiment
[bookmark: _Int_yh2aFjor]The purpose of this experiment is to find the appearance of metals in chemical compounds. When introduced to substantial heat they will show a certain colour, and this colour will identify metal atoms.

[bookmark: _Toc193375545][bookmark: _Int_w0sPuFoD]1b. Hypotheses that will be tested 
[bookmark: _Int_ULmEAXfo][bookmark: _Int_4LQg3gxy]Eight unidentified metal salts are going to be tested, and as the ones performing the experiment, we will try to identify the metals.

[bookmark: _Toc193375546]1c. The variables and equations
[bookmark: _Int_AETEz5Mq][bookmark: _Int_FULN0ECo][bookmark: _Int_KE28pfpY]There are variables that will be encountered during this flame test. One of which includes a mixture of sodium and potassium which can only be identified by looking through a piece of cobalt glass.
The equations used in this report are as follows:

Change in energy = Planck’s constant x Frequency
Speed of light = Frequency x Wavelength

2. [bookmark: _Toc193375547]Results 
[bookmark: _Toc193375548]2a. Experimental data


	Unknown metal salt
	Colour of flame
	Identity of metal
	Wavelength

	DI Water
	NO COLOUR
	------------------------------
	------------------------------

	1 M HCl
	NO COLOUR
	------------------------------
	------------------------------

	A
	ORANGE
	CALCIUM
	630NM

	B
	LAVENDER
	POTASSIUM
	400NM

	C
	RED/ORANGE
	CALCIUM
	640NM

	D
	RED/PINK
	LITHIUM
	680NM

	E
	BLUE/GREEN
	COPPER
	500NM

	F
	RED
	STRONTIUM
	700NM

	G
	YELLOW
	POTASSIUM/SODIUM
	580NM

	H
	YELLOW
	BARIUM
	570NM




3. [bookmark: _Toc193375549]Discussion

[bookmark: _Toc193375550]3a. Experimental results and their significance
The significance of these results show that different metals have different properties when exposed to heat. In this case they excrete unique light frequencies that give us clues as to what metals they are. It shows the movement of the metal ions which produces the colour, it is not an exact identifier of the metal ion, but it can give a clear sign of the possible elements. 
[bookmark: _Toc193375551]3b. The relationship between wavelength, frequency, and energy 
From the equations given before, we can see that the frequency multiplied by Planck’s constant to get the change in energy levels and the frequency multiplied by the wavelength. The higher the frequency, the higher its energy and in turn, the higher the frequencies, the shorter its wavelength.[footnoteRef:1] [1:  ] 

[bookmark: _Toc193375552]3b. i. Lithium 
[bookmark: _Int_Vd1RdMn3]This metal, when heated, gives a wavelength of roughly 700nm and a frequency of 430 terahertzes (4.3e+14 hertz). 

4.3e+14 x 7e-7 = 301000000 = 3.01e+8 m/s
3.01e+8 m/s = speed of light

We can also see that the change in energy equals Planck’s constant multiplied by the frequency – 

6.63e-34 x 4.3e+14 = 2.8509e+49 
Change in energy = 2.8509e+49 J

[bookmark: _Toc193375553]3b. ii. Potassium 
[bookmark: _Int_kjmluM1d]The wavelength of this metal is roughly 766nm and the frequency is 3.91e+14 Hz.

3.91e+14 x 7.66e-7 = 2.99506e+8 m/s
2.99506e+8 m/s ≈ 3e+8 m/s = speed of light

Change in energy equation – 

6.63e-34 x 3.91e+14 = 2.59233e-19 
Change in energy = 2.59233e-19




[bookmark: _Toc193375554]3c. Relevance to OME
[bookmark: _Int_tx9NKzUj][bookmark: _Int_iAYUZnJD]This method can be extremely useful in the OME industry as it can aid the identification of metal ions in explosives. Post-explosion, a qualified team would collect the explosive, and it would be tested to decide the composition of the explosive, one of these tests could be a flame test as it can be a clear indication of the metals used.

[bookmark: _Toc193375555]3d. Application of the experiment
[bookmark: _Int_OUtUu9j9]This experiment can be seen in many other areas of science. For example, astronomers use the principles of the flame test to examine the spectra from the lights of stars, from this they can match the spectra to the element and then find what elements are light years away from us.[footnoteRef:2] [2:  ] 


[bookmark: _Toc193375556]3e. Limitations of the flame test
[bookmark: _Int_YdZjgapA]One limitation that can be met is the contamination of the equipment used. As when testing different metal salts, some residue may remain on the metal rod when testing a different element. This will produce a unique colour, skewing your results, making them inaccurate. Another source of error could be that if the metal ion is a low concentration, then the colour of the flame could be difficult to see if you have impaired vision.

4. [bookmark: _Toc193375557]Conclusion
[bookmark: _Toc193375558]4a. Main findings 
[bookmark: _Int_50KrZUrv][bookmark: _Int_AIAnOjGv]The main findings of this experiment are that metal ions can be quite difficult identify if the equipment is contaminated with other elements. Furthermore, they do support the hypothesis as all metals produced a bright colour and all colours matched the ones on the supplied identification graph. 
[bookmark: _Toc193375559]4b. Future suggestions
Thoroughly cleaning the metal rod after every use or using a different rod for each metal salt to prevent cross contamination as that caused an issue when comparing colours. Using a higher concentration of metal ions as some were exceedingly difficult to name.
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6. [bookmark: _Toc193375561]Appendix
[bookmark: _Toc193375562]6a. Materials and Methods
[bookmark: _Toc193375563]6a. i. Materials
· Bunsen Burner
· Heat-resistant mat
· Matches
· Metal rod
· 1 M solutions of unknown metal salts labelled A-H
· Beaker with 1 M of HCl
· Beaker with DI water (deionised water)
· Blue cobalt glass
[bookmark: _Toc193375564]6a. ii. Method
1. Place a bunsen burner on the heat resistant mat. Start the flame and open the air went to obtain a no-luminous flame with two blue cones. When the flame is not in use, ensure the flame is yellow/orange.
2. [bookmark: _Int_7tc4fgkD]Clean the wire by dipping it into the 1 M HCl and place it in the hottest part of the flame. Repeat this step several times until the flame is clear to make sure the rod is clean. If the flames colour changes, that means the rod is contaminated. Dip it again in the acid and repeat until the wire is clean.
3. Dip the wire in DI water and heat as before to remove any residue of HCl from the cleaning step. Repeat steps 3 and 4 before and after each test.
4. Cool down then wire and dip it in the solution of the unknown metal salt. Heat the wire in the hot part of the flame. Record your observation.
5. Repeat steps 2 and 4 for all other unknown samples.
6. Record the colour of the flame for the DI water and 1 M HCl.
[bookmark: _Toc193375565]6a. iii. Use of cobalt glass
[bookmark: _Int_xlR4RZ9H][bookmark: _Int_a1ffFkGG]The reason cobalt glass is used is to eliminate any yellow colouring and allows easier identification of any other elects that may be in the mixture.




[bookmark: _Toc193375566]6b. Scan of original data sheet
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