COPPER AND SULFUR





Synthesis of a copper-sulfur “compound” by heating copper in sulphur vapour. 


Do we form CuS or Cu2S or ??





Set up a boiling tube (or other wider than normal test tube) as shown, containing about 2-3 cm of sulfur powder. Melt this to reduce the volume.





�


Obtain a glass hook to allow a piece of copper wire to hang well above the sulfur.


Weigh a piece of copper wire (about 5 cm long and about 1 mm diameter) to 2 dp.


Hang the copper wire, bent so it has a characteristic shape, on the glass hook and hang in the vertically mounted boiling tube. Take care the copper does not touch the sides of the boiling tube.


Heat the sulfur so that the red sulfur vapour goes about halfway up the test tube. Not too much higher as you do not want the sulfur vapour to burn when it contact with air. Leave it like this for about 3 minutes.


Allow the sulfur to cool a little, and then draw the glass hook with the now reacted copper out of the test tube. Burn off any condensed sulfur on the “wire” (don’t breathe it in).


Cool the copper-sulfate product and weigh to 2 dp.





Note the shape of the product is the same as the copper wire was at the start (sulfur has penetrated the copper lattice, causing it to expand, without ever melting).


Note the diameter of the product is greater than initial wire.


Test the product for conductivity (if it is a regular metal compound conductivity is not expected).


Break the product – note it is brittle. Examine the inside – if a very thin strand of copper wire remains then the reaction was incomplete.





Results:


mass of wire�
                                     g  [Cu]�
�
mass of product�
                                     g  [Cu & S]�
�
mass of sulfur�
                                     g  [S]�
�



Calculations:


amount of copper reacted�
                             mol�
�
amount of sulfur reacted�
                             mol�
�
amount of Cu / amount S�
�
�



So is it CuS, Cu2S or another “compound”?





To help students to think about this draw their attention to:


FeO		Fe2O3		Fe3O4


PbO		PbO2		Pb3O4


