25: The Catalytic oxidation of Ammonia using Chromium III oxide.
The oxidation of ammonia to form nitrogen monoxide (nitric oxide) and thence to produce nitric acid is of huge industrial and social significance. The ammonia is produced by the Haber Process and the nitric acid is a fundamental starting material in the manufacture of most conventional explosives, many fertilisers and some plastics and drugs. 
4NH3(g)     +    5O2(g)                            6H2O (g)       +        4NO(g) 
The reaction is exothermic although it does not proceed spontaneously at ordinary temperatures. (Ammonia will burn in oxygen – or in air that has been enriched with oxygen – and mixtures of ammonia with these can explode if ignited. Under these conditions the products of the reaction are mainly water and nitrogen and the reaction has no commercial value. However, this does explain why the air should not be enriched with oxygen or replaced by it in this demonstration.)
A large flask (2-5litres) is placed on a stand and about 10cm3 of concentrated ammonia solution added. Plug the mouth of the flask with cotton-wool to avoid splashing and shake well – trying NOT to allow the solution to wet the cotton-wool.
Return the flask to its stand, heat some freshly prepared chromium III oxide in a test-tube, remove the cotton-wool plug and gently pour the hot oxide into the flask. The particles of the oxide become white hot (from the heat given out by the reaction taking place on the surface) and dance about ‘like stars’ in the convection currents that are created in the flask. (If no reaction is apparent it is probable that there is insufficient ammonia gas in the flask. This may be remedied by warming the solution gently before shaking the flask again.)

(Afterwards – carefully fill the flask with cold water and then pour the dilute solution of ammonia and the small quantity of powder down the drain.)

Risk assessment: (You MUST make your own)
Wear safety spectacles and keep your face/nose well away from the reagent and from the neck of the flask. Ammonia solution is alkaline is harmful (and in large amounts damaging to the environment). The ammonia gas has a choking pungent smell and is lachrymatory (causes tears). Avoid breathing high concentrations of the gas. (If a fume hood is available use it – otherwise ensure that the demonstration is attempted only in a large, well ventilated space.)

N.B. It can be useful to do this reaction soon after Demonstration 19 (The Ammonium Dichromate Volcano) since this provides an ample supply of chromium III oxide.)
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