ChemEd Practical Session D1 Tuesday 

Geoff Groves/Dave McDonald

The Thiosulfate / Nitric acid reaction. 

The point of this demonstration is to see if students can work out the products of a reaction when the obvious outcomes creates a dilemma. 

The materials required are Sodium thiosulfate crystals (preferably the large cylindrically-shaped ones, concentrated nitric acid and barium chloride solution. You will also need a 2L conical flask, filter-paper and funnel. Perform the experiment outside and downwind of the class or in a fume hood.

Begin by placing a desert spoon-sized portion of the thiosulfate crystals into the flask. Switch on the fume hood and then carefully add about 20 – 30 mL of concentrated nitric acid. A plume of brown (nitrogen dioxide) gas forms after a few seconds and a lump of yellow (sulfur) can be seen in the flask. This can be removed and wash for the students to handle BUT SAVE SOME OF THE SOLUTION.

At this point ask the students what the brown gas is and what is the yellow solid that forms. Once the above products have been identified ask the students to write half equations to account for the changes. To their surprise the two equations are both reductions.
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So there must be another product. As there is no other gas produced, there must be another substance in the solution. Perhaps sulfate or sulfite! (The latter is not likely to form in the presence of an oxidizing agent.) 

Filter some of the solution through a filter paper and add barium chloride solution. Behold clouds of white BaSO4 are formed.
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The full ion-equation being:
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Ps Whether the reaction occurs according to the equation above or is the result of two quite different reactions such as the complete oxidation of the ‘sulphurs’ to sulfate by the nitric acid as well as and disproportionation of thiosulfate by the acid to form colloidal sulfur and water is not known.











































