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Fun with Forensics    
                                    Powder Analysis
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Miss Taken was not amused.  To tell the truth, this white powder had her worried.  Had the culprit added some to her milk?  Is that what the note implied when it said ‘Enjoy your next cup of coffee miss, Ha, Ha!’  

Where could the white powder have come from?  

Stolen during a chemistry lesson?  

What sort of chemical was it?  

A quick check on the suspects’ timetables showed that all had all been involved in chemistry the day before.  She decided to have a word with Mr Oliver, their chemistry teacher. 

He confirmed they had been studying the properties of metals.  The class had been carrying out Flame Tests on metal compounds.  He suggested testing the milk in the same way to see if it did indeed contain one or more of the metal compounds the pupils had been working with. 

You are now going to be Powder Detectives to help Miss Taken work out if a metal compound had been added to the milk.  You will also try to work out the name of the metal(s) in any compound found to be present.
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	Sample 
	What I saw happen to the Bunsen flame

	Potassium compound
	

	Lithium compound
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A pupil said that it had been pointless carrying out the Flame Tests on the copper compound because the white powder could not possibly contain this substance.  Justify his statement.

Milk contains both calcium and potassium, yet this technique will not detect the presence of these minerals in milk.  Suggest a reason.  


· Is it possible the milk could have been contaminated with some 

compounds this technique could not identify?  Explain.

· Can you identify a metal compound that might have been used to contaminate the milk?  Justify your answer!



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.   

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. 
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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.
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