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12: Mystery Metal

Come and help Sherlock Holmes investigate. He is trying to find out the mystery
metals in some poisonous compounds. He has heard that some metals give a
characteristic flame colour and is wondering if that will help him identify the
unknown substances. Perhaps you can help him.

What you will need

fume cupboard 5 crucibles, containing unknown
5 crucibles, each containing a compounds, labelled A-E

different metal compound: flame test wire with cork holder
barium chloride (toxic) concentrated hydrochloric acid (corrosive)
calcium chloride (irritant) Bunsen burner and bench protection sheet
copper chloride (toxic)
potassium chloride eye protection
sodium chloride

What you do

1 Light the Bunsen burner. Adjust it to get a roaring flame.

2 Dip the flame test wire into the concentrated acid, then hold it in the hottest part
of the flame. Repeat the process until there is little or no colour from the test wire
in the flame. Let it cool. You may have to repeat this step several times -
especially towards the end of the experiment.

Safety: Take great care using concentrated acid. Do not let any touch your skin
and if any should get spilt, tell the teacher immediately. Work in the fume
cupboard because the vapour from the acid is harmful to the eyes.

3 Take one of the crucibles containing a known metal compound. Now pick up
the flame test wire. Dip the tip of the wire into a little concentrated hydrochloric
acid. Then touch the compound in the crucible with the tip so that a tiny bit of
the powder sticks to it.

4 Hold the wire in the flame of the Bunsen burner so that the powdered solid is in
the edge of the flame. You should see a coloured flame. Write down the colour in
the table below.

5 Now repeat instructions 2 to 4 with the other four compounds. Write down the
flame colour for each metal in the table.

Metal Flame colour

barium

calcium

copper

potassium

sodium

P U P I L S ’  W O R K S H E E T

CORROSIVE

concentrated
hydrochloric acid

TOXIC

barium chloride
BaCl2

copper chloride
CuCl2

IRRITANT

calcium chloride
CaCl2

eye protection
must be worn
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6 Now you are ready to help Sherlock Holmes identify the substances. Take one of
the unknown substances, then do the flame test on it and see if you can tell
which metal is in it from the colour of the flame. Write your result in the table.

What metal is in it?

A

B

C

D

E

7 Repeat for the other four unknown substances.

8 Wash your hands after finishing the experiment.

Eye protection must be worn.

P U P I L S ’  W O R K S H E E T

CORROSIVE

concentrated
hydrochloric acid

TOXIC

barium chloride
BaCl2

copper chloride
CuCl2

IRRITANT

calcium chloride
CaCl2

eye protection
must be worn

12: Mystery Metal (contd)
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