Experiment 5.3.2g[2] – Preparation of a chromium(II) ethanoate complex

!! Wear eye protection correctly throughout the experiment

!! Concentrated hydrochloric acid is corrosive

!! Sodium dichromate(VI) is very toxic – wear gloves

In this experiment we shall reduce orange dichromate(VI) ions to the unstable, blue hexaquo chromium(II) ion. The chromium(II) oxidation state is then stabilised in a ligand exchange reaction with ethanoate ions.

Use electrode potentials to show that zinc metal will reduce dichromate(VI) ions first to chromium(III) ions then to chromium(II) ions.

Method

Set up the following Quickfit apparatus:
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Place 10 cm3 of saturated sodium ethanoate solution in the test tube. Dissolve 1 gram of solid sodium dichromate (VI) (CARE! - WEAR GLOVES) in 5 cm3 of distilled water. Put this solution in the 50 cm3 round bottomed flask. Add 3 g of small pieces of granulated zinc (larger pieces will block the neck and react slowly).

Add 10 cm3 of distilled water and 20 cm3 of concentrated hydrochloric acid to the dropping funnel (make sure that the tap is closed).

Check all the joints are secure, then open the tap to allow the concentrated hydrochloric acid slowly into the round-bottomed flask. When all the acid has been added leave the tap open so that the hydrogen gas produced can escape.

The reaction will take around twenty minutes. During this time you should see the orange dichromate(VI) be reduced first to green chromium(III) and then blue chromium(II). When the reaction is complete and the solution is blue close the tap. The pressure of the hydrogen gas will force some of the blue solution around the tubing and into the test tube of saturated sodium ethanoate solution. A crimson complex of chromium(II) ethanoate will be formed.

Put some of this complex into a 100 cm3 beaker and some of the blue hexaquo chromium(II) complex into another beaker. Leave the two beakers to stand for a short while – what do you notice?
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