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Structure 1.3.1 
Investigating flame tests  
 
Reference:
S1.3.1 Emission spectra are produced when photons are emitted from atoms as electrons in excited states return to lower energy levels. 
Aim 
To investigate the emission and absorption spectra of different elements. 
Introduction
Atoms of different elements give out light of different wavelengths when their compounds are heated in a Bunsen burner flame. Analysis of the light emitted gives insights into the electronic configurations within the atom.

Pre-lab questions
1. What are the differences between an emission spectrum and an absorption spectrum?
2. When excited, electrons move between energy levels. How does this account for the different types of spectra?
Please note 
A full risk assessment should be carried out prior to commencing this experiment. 
Personal safety equipment should be worn. 
Chemicals should be disposed of safely and with due regard to any environmental considerations. 




Risk assessment
	Material name and chemical formula
	Associated risks
	Measures taken

	



	
	

	



	
	

	



	
	



Environmental risks
	Waste products (if any)
	Associated risks
	Waste management

	



	
	



Ethical risks
Small amounts should be used when possible. No harm to people and the environment will be caused by this experiment. 

Equipment list
	Chemicals/materials 
	Apparatus (per group of students)

	NaCl(s)
KCl(s)
LiCl(s)
HCl (conc.)
	Bunsen burner 
heat-proof mat
nichrome wire
white light source and screen 
sodium discharge tube


Method
Part 1
1. Set up a Bunsen burner on a heat-proof mat.
2. Dip a clean piece of nichrome wire into a small amount of concentrated hydrochloric acid and then into some sodium chloride crystals. Crystals of sodium chloride will adhere to 
the wire.
3. Adjust the flame on the Bunsen burner so that it is just colourless – with no yellow of 
the flame showing.
4. Insert the wire into the flame. What colour does the flame turn?
5. Repeat using potassium chloride and lithium chloride in place of the sodium chloride.

Part 2
1. Set up a Bunsen burner, white light source and screen so that the light from the white light source projects an image of the Bunsen burner onto the screen.
2. Dip a clean piece of nichrome wire into a small amount of concentrated hydrochloric acid and then into some solid sodium chloride. Crystals of sodium chloride will adhere to the wire.
3. Adjust the flame on the Bunsen burner so that it is just colourless – without any yellow of the flame showing.
4. Insert the wire into the flame. What colour does the flame turn? What is seen on the screen?
5. Repeat this experiment but instead of a white light source use a sodium discharge tube.
6. What difference is seen in the image projected on the screen when the sodium chloride-impregnated wire is put into the Bunsen burner flame?

Analysis 
Part 1
1. What colours are produced by each of the three chlorides used?
Part 2
1. What differences are seen in the image on the screen when the sodium discharge lamp is used instead of the white light?
2. What causes the difference in colour when different metal ions are used?
3. What causes the differences between the two images obtained in Part 2? Can you explain the image observed on the screen when the sodium lamp is used?

Reflection
Does this experiment show that the sodium chloride used was pure? Are there any 
other ways to do this experiment so as to obtain a better image?
Find out how an atomic absorption spectrometer works. How is it related to 
this experiment?
Research about the Beer–Lambert law and investigate how this might be used to 
find out the concentration of sodium ions in a particular solution.

Post–lab report
Write a report where you:
Summarize the important theoretical concepts described in this lab. 
Summarize the experimental procedures.
Highlight any important health and safety matters.
Present your observations.
Write the conclusions you can draw from this experiment. 
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