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[bookmark: _Toc192774224]Section 1: Introduction 
[bookmark: _Toc192774225]1.1 The Purpose 
The purpose of this experiment was to identify different metal ions by putting them in a flame and observing a colour change. This is not a very accurate way of identifying different metal ions as it is qualitative data instead of quantitative data, meaning it is partly left to interpretation. However, this is a very quick and easy way to have a rough idea of what metal ions you are dealing with. 

[bookmark: _Toc192774226]1.2 The Hypothesis
The aim of this experiment is to see if the flame colour would change when the metal salts being placed in the flame changed.

[bookmark: _Toc192774227]1.3 Variables
In this experiment some of the control variables were the position the metal rod was placed in the Bunsen burner to try and achieve the same temperature for each compound and the flame intensity. The independent variable was the compound being tested. The dependant variable was the colour of the flame produced from the compound.

[bookmark: _Toc192774228]Section 2: Results

	Unknown metal Salt 
	Colour of the flame – first time 
	Colour of the flame – second time
	Identity of the metal
	Wavelength
	Other notes 

	DI water
	Clear 
	Clear
	--
	--
	--

	1 M HCl
	Clear
	Clear
	--
	--
	--

	A
	Very orange
	Orange
	Sodium 
	585 nm
	

	B
	Purple / pink
	Pink / orange
	Potassium
	390 nm
	

	C
	Orange / red
	Orange / red
	Calcium 
	620 nm
	

	D
	Red
	Red
	Strontium 
	730 nm
	

	E
	Green
	Green 
	Copper
	490 nm
	The solution itself was blue

	F
	Red / pink 
	Red / pink
	Lithium 
	660 nm
	

	G
	Green 
	Green
	Barium
	530 nm
	

	H
	Orange
	Yellow / orange
	Sodium potassium
	600 nm
	Could see through the cobalt glass 


Table 1
Uknown metal salt H was decided to be Sodium Potassium as although the flame colour was very similar to metal salt A it could also be seen through the cobalt glass meaning it was not just Sodium in the mixture as you cannot see Sodium’s flame through cobalt glass, so you were witnessing Potassium’s flame though the cobalt glass. Similarly, metal salts E and G both had very similar flame colours however metal salt E’s solution was blue indicating it was copper.
[bookmark: _Toc192774229]Section 3: Discussion
[bookmark: _Toc192774230]3.1 General overview
Due to the nature of this experiment, there was a lot of cross contamination, possibly hindering a few of the results. With the combination of the low molarity of HCl and time constraints cleaning the metal rod in between different compounds proved to be very difficult, so the cross contamination was very high.  However, some of the results are still accurate and show how different metal compounds when heated emit distinctive colours by their electrons being excited from their ground state and this energy being turned into light as they return to their ground state. 

[bookmark: _Toc192774231]3.2 Relationship Between Wavelength Frequency and Energy
Unknown metal Salt G was identified as Barium due to the green flame that occurred when it was placed in the Bunsen burner. The colour green has a range of wavelengths from 495 nm to 570 nm [1]. For the green that Barium emitted the wavelength was approximated to be around 530 nm.
 Wavelength (λ) is inversely proportional to frequency (f) [2], shown by the equation: c = f x λ, where c is 3.0 x 108 ms-1, the constant speed of light. A second equation, ΔE = h x f, shows the relation between frequency and energy [2]. The second equation uses the change of energy of an electron as it falls back to its ground state after being heated to establish the frequency. 
As the wavelength for Barium was the frequency was, 3.0 x 108 ms-1 / 530 x 10-9 m = 5.7 x1014 Hz. Then using the second equation, the change in energy can be found, 6.63 x 10-34 Js x 5.7 x1014 Hz = 3.8 x 10-19 J. Similarly, this can be done for any other metal salt, for example Strontium with the wavelength of 730 nm has a frequency of 4.1 x 1014 Hz leading to a change of energy experienced by its electrons when they drop to their ground state of 2.7 x 10-19 J.

[bookmark: _Toc192774232]3.3 Relevance to OME 
The colour of any flame is related to the wavelength, as discussed above, and wavelength is related to energy with is paramount in OME. Without different material having different amounts of energy needed to initiate the start of their deflagration to detonation transition larger explosions would often not be possible [3]. They are made possible using primary explosives and secondary explosives. Primary explosives have a relatively small initiation energy compared to secondary explosives; it is the detonation of primary explosives that initiate the secondary explosive [3]. 
An example of coloured flame being used would be flares, they are integral to the safety of those at sea and other dangerous situations. They do not detonate only deflagrate [4] showing off a colourful flame to alert others to people’s location.
[bookmark: _Toc192774233]Section 4: Conclusions
[bookmark: _Toc192774234]4.1 Summary 
The experiment showed that the flame did in fact change colour with different metal salts provided the metal rod used to hold the metal salts had been thoroughly cleaned between the use of each metal salt. 

[bookmark: _Toc192774235]4.2 Directions for Further Use 
The best idea would be to repeat the experiment with more care taken to clean the metal rod to help reduce cross contamination. For future research seeing hat colour would show for combinations of different metal salts in one solution would be interesting to see how the combination of the metal salts would affect the wavelength of the flame produced.
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[bookmark: _Toc192774237]Section 6: Appendix 
[bookmark: _Toc192774238]6.1 Materials and Methods
The materials required are:
· 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 deionised water (DI water)
· Blue Cobalt glass

Procedure:
1. Set up the Bunsen burner on the heat-resistant mat. Light the Bunsen burner and turn to the blue non – luminous flame. When not in use ensure the flame is turned to the yellow safety flame.
2. Clean the wire by dipping into the HCl and heating in the hottest part of the flame, repeat until no colour is shown in the flame 
3. Dip the wire into the DI water and heat again to remove the residue of HCl. 
4. Wait for the metal rod to cool down and place into one of the unknown salts. Place into the hottest part of the flame and record the colour. Use cobalt glass to identify sodium potassium. Clean the rod and repeat with the same salt. 
5. Repeat steps 2-4.
6. Record colour of the flame for the DI water and 1 M of HCl.

[bookmark: _Toc192774239][image: A document with writing on it

AI-generated content may be incorrect.]6.2 Scan of the original data sheet



2

image2.png




image3.png
University of Wales Trinity Saint David ~ OME Programme

2y

DATA SHEET to RECORD OBSERVATIONS, CALCULATIONS and RESULTS

STUDENT'S NAME: _Pigge. S\““tj
PARTNERS' NAMES: _Chasloite  Mclombe

REPORT IS DUE MARCH 14" (21* with DD), 2025 submitted via Moodle

Observations and Identification:

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

containing mixture of sodium and potassium:
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