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[bookmark: _Hlk192779322]The purpose of this experiment is to identify the presence of specific metals in unknown metal salt solutions.

[bookmark: _Toc192780264]Hypothesis 

 If the metal ions are set alight by flame, each ion will produce a unique coloured flame by emitting photons.

[bookmark: _Toc192780265]Variables and Equations 
For the independent variable which would be the type of metal salts that are used. In this case it would be the 8 different unknown metal salt solutions. 
For the dependant variable, this would be the flame colour that is seen after igniting the metal wire dipped in each metal salt solution.
And for the controlled variable, which would be the use of a Bunsen burner and the amount of the solutions used on the flame.
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	Unknown metal salt
	Colour of the flame
	Identity of metal
	Wavelength 

	DI water
	No Colour
	------
	------

	1 M HCl
	No Colour
	------
	------

	A
	Orange
	Calcium
	600nm

	B
	Lavender
	Potassium
	380nm

	C
	Orange
	Calcium
	660nm

	D
	Red
	Strontium
	700nm

	E
	Blue/Green
	Copper
	500nm

	F
	Red/Pink
	Lithium
	300nm 

	G
	Green
	Barium
	550nm

	H
	Yellow
	Sodium
	580nm



[bookmark: _Toc192780268]Significance of Results 
As each metal salt solution was tested a unique colour was identified making the experiment successful. This means that the experiment was carried out correctly and the results were as expected.
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[bookmark: _Toc192780270]Significance of Results 
Different colours we can now test whether that metal is within a certain substance
[bookmark: _Toc192780271]Relationships 

For Strontium after testing this, a red flame was emitted. This means that because Strontium has a longer wavelength than Barium it also has lower energy and a lower frequency.

For Barium after testing this, a green flame was emitted. This means that because Barium has a shorter wavelength than Strontium it also has higher energy and a higher frequency. 

The reason as to how this is known is;
For the speed of light 	where c (constant speed of light), f (frequency) and  (  ), the wavelength and frequency are related. We can tell this because if the wavelength is increased the frequency decreases. 
For The energy difference between energy levels  where h(planks constant) f(frequency), frequency and energy are related. We can tell this because if the frequency is increased the energy will also increase.
[bookmark: _Toc192780272] Relevance to OME 
This experiment relevant to OME as it is directly relates to flares which are used in the military. One of the uses for flares in the military involve pinpointing allies locations, how this works is if there was a helicopter on route to pick up troops in an unknown area and the pilot wasn’t sure where the troops were, a flare would be set off and due to the bright coloured light or smoke the pilot would be able to successfully locate the troops. Flares would also be used in the military to communicate different signals such as letting others know they are allies just by the colour of the smoke or light. 


[bookmark: _Toc192780273]Other Appliances 
Other than fireworks another example would be flares as they also use different metal salts to produce distinct colours.  Uses of this would be for pyrotechnic displays like during a football game some of the fans would use flares that are the same colour as their team to support the players and intimidate the opposition. Another use for this would be in the military, if there was a helicopter on route to pick up troops in an unknown area and the pilot wasn’t sure where the troops were, a flare would be set off and due to the bright coloured light or smoke the pilot would be able to successfully locate the troops. Flares would also be used in the military to communicate different signals such as letting others know they are allies just by the colour of the smoke or light. 

[bookmark: _Toc192780274]Limitations and Sources of Error 

The main potential sources of error come from human error and there are two possible reasons for these errors, the first being opinion as one person could see a completely different colour of flame to the other which will mean results become inaccurate and can also lead to results being different to others. The other source of error is contamination of solution; this can happen due to one solution accidentally being mixed with another leading to a different flame colour than predicted, which will also lead to inaccurate results.
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[bookmark: _Toc192780276]Summary 
The aim of this experiment was to identify the presence of specific metals in  unknown metal salt solutions which was proven successful as a specific metal was identified in each of the 8 solutions by witnessing the colour of the flame and looking at the metal ions and corresponding flame colours table. 
[bookmark: _Toc192780277]Direct ions for Further Research 
A potential direction for further research would be to find a way to perform this experiment successfully without using a flame to test the solutions as this would not be fully safe with solutions used in OME.
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[bookmark: _Toc192780279]Materials and equipment 
· Lab Coat 
· Safety goggles 
· Gloves 
· 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 deionises water (DI water)
· Blue cobalt glass 


[bookmark: _Toc192780280]Experimental Procedure 

· Step 1 – Set up a Bunsen burner on top of the heat-resistant mat. Turn on the gas tap and light the Bunsen burner, open the air vent until there is a non-luminous flame with two blue cones. When the Bunsen burner is not in use make sure the safety yellow flame is on. 

· Step 2 – Dip the wire into 1M HCl and heat it in the hottest part of the flame to clean it. Repeat this step until no colour is shown, if the colour of the flame changes, there is still an impurity on the wire. To fix this dip the wire back into the acid and return it to the flame until it is clean.

· Step 3 – Dip the wire in DI water and heat as before to get rid of any residue of HCl from the cleaning process. Repeat steps 3 and 4 before and after each test.

· Step 4 – Cool down the wire then dip it in the solution of unknown metal/salt mixture. Heat the wire in the hottest part of the flame and record your view of the coloured flame in the table. Use the cobalt glass to identify the mixture of sodium and potassium.

· Step 5 – Repeat steps 2-4 for all other unknown samples.
· Step 6 - Record the colour of the flame for DI water and 1 M HCl. 

[bookmark: _Toc192780281]Cobalt Glass
The cobalt glass was used to identify the mixture of sodium and potassium within the flame. 
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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:
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