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Fun with Forensics    
                                 Flame Test Analysis

[image: image5.wmf]
All substances are composed of tiny particles called atoms.  The atoms themselves have a central core or nucleus and whizzing around the nucleus are even tinier particles called electrons.  These electrons are arranged around the nucleus in layers called shells.  The further away from the nucleus an electron is, the more energy it has.  When a metal atom is heated (like you did when you sprayed the metal compounds into the Bunsen flame), the electrons get enough energy to jump to a shell further from the nucleus.  When they fall back closer to the nucleus, they give out the energy in the form of light.  Different metals fall from different energy levels and so give out different amounts of energy.  This means they give out different colours of light.  If we look at the colour of light we get when a metal solution is heated in a flame, we can work out what metal was in the compound.   
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You may have seen street lamps that give off an orange glow.  Guess what metal is in the lamps? 

Perhaps the best example of colours from metal 

compounds is seen in firework displays. Fireworks

 originated in China during the Sung dynasty (960-1279).

A cook in ancient China discovered that a mixture of 

sulphur, saltpetre, and charcoal was highly flammable

 and would explode if confined in a small space. 
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This discovery was first used for entertainment.  The technique was 

soon adapted to weaponry and used to shoot rocket-powered arrows.  In the 7th century the knowledge spread west via Arabia, reaching Europe 

in the 13th century where pyrotechnics developed with the invention of 

the gun in the 14th century.  It was not until the 19th century that fireworks became as vividly colourful as we know them today. 

Photo from    http://www.bigfoto.com
[image: image8.png]« 5815

SAPS BIOTECHNOLOGY
SCOTLAND PROJECT



Brilliant colours are achieved by combining potassium chlorate and various metallic salts. These salts produce a variety of colours: strontium burns red; copper makes blue; barium glows green; and sodium produces yellow.  Magnesium, aluminium and titanium give off white sparkles or a flash.  

The production of some colours is still a problem - next 

time you see a fireworks display, count all the turquoises 

and ocean greens you saw. There are not many, because it

is difficult to find good compounds that will emit these 

colours.




	Soil Sample 
	What I saw happen to the Bunsen flame

	
	

	
	

	
	

	
	

	
	

	
	

	
	





· Were any of the soils from the four suspects’ shoes different to the one found in the classroom?  If so, how did you know?


· Does this mean these persons could be totally innocent? 


· Did any of the soils from the four suspects’ shoes match the soil found in the classroom? If so, who could have picked up the soil on their trainers?



· Is there enough evidence from the soil Flame Tests to definitely say 


who the culprit(s) were?


· Does this prove who had committed the crime? Explain.

































































