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Activity 26:   Precipitation of transition metal hydroxides





Student worksheet














Questions 


What does the experiment tell you about the solubility of the transition metal hydroxides?


What use could you make of these reactions in distinguishing between transition metal ions?


What would you expect to observe if sodium hydroxide solution was added to zinc sulfate solution and why is this different from the reactions studied here?


On standing in air, the surface of the precipitate from the reaction between manganese(II) sulfate and sodium hydroxide turns brown/black. Can you suggest what type of reaction is occurring and name the new solid?


Suggest what may be happening when the nickel hydroxide dissolves in excess ammonia solution.











From the examiner 


The correct format for your results is a table.


Make and record valid observations.


Pay full regard to all safety precautions.








Safety


Wear a lab coat, safety spectacles and nitrile disposable gloves, tie long hair back.











Data/diagram








Analysis of results


What is the precipitate in each reaction?


Write an ionic equation for the each of the reactions between the metal ions and sodium hydroxide solution.


What happens to the precipitates in steps 4 and 9?


Can you account for these reactions?














Procedure


A    Teacher demonstration 


Watch the teacher demonstration (details given in steps 2 to 4) and record all observations.


Put 1 cm3 of manganese(II) sulfate into two test tubes. Note the colour of the solution.


To the first, add 0.5 mol dm–3 sodium hydroxide solution drop-wise until there are no further changes.


To the second, add 1.0 mol dm–3 ammonia solution drop-wise until there are no further changes.


Repeat steps 2 to 4, this time using nickel(II) sulfate solution.


B    Student experiment


Place 1 cm3 of copper(II) sulfate solution into a test tube. Note the colour of the solution.


Add sodium hydroxide solution drop-wise until no further changes occur. Record your observations.


Repeat steps 6 and 7 for iron(II) sulfate solution, iron(III) chloride solution and cobalt(II) chloride solution.


Place 1 cm3 of copper(II) sulfate solution into a test tube. Add ammonia solution drop-wise until no further changes occur. Record your observations.








Equipment/materials 


200 cm3 (in 250 cm3 bottle) of 0.5 mol dm–3 solution of copper(II) sulfate (low hazard)


200 cm3 (in 250 cm3 bottle) of 0.5 mol dm–3 solution of iron(II) sulfate (low hazard)


200 cm3 (in 250 cm3 bottle) of 0.5 mol dm–3 solution of iron(III) chloride (low hazard)


200 cm3 (in 250 cm3 bottle) of 0.5 mol dm–3 solution of cobalt(II) chloride (toxic)


200 cm3 (in 250 cm3 bottle) of 0.5 mol dm–3 solution of sodium hydroxide (corrosive)


200 cm3 (in 250 cm3 bottle) of 0.5 mol dm–3 solution of manganese(II) sulfate (low hazard)


200 cm3 (in 250 cm3 bottle) of 0.5 mol dm–3 solution of nickel(II) sulfate (harmful)


200 cm3 (in 250 cm3 bottle) of 1.0 mol dm–3 solution of ammonia (low hazard)


Nine test tubes and test tube rack


Graduated dropping pipettes (up to 2.5 cm3) or 10 cm3 measuring cylinders





Objective				


Be able to identify transition metal ions from their characteristic colours.


Be able to identify transition metal ions from their reaction with hydroxide ions.
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