Experiment 5.3.2g – Some copper(II) complexes

!! Wear eye protection correctly throughout the experiment

!! Concentrated ammonia and hydrochloric acid are corrosive

In this experiment you will see a number of different complex ions of copper(II). You should see how the stability constant will show us whether a ligand exchange reaction will take place.

Method

Part 1

Put five drops of copper(II) sulfate solution in a test tube. Identify the complex ion and describe its colour.

Add drop by drop about ten drops of concentrated hydrochloric acid (CARE!). What is the colour of the new complex ion and what new ligand is present?

Take half of this solution and add about 2 cm3 of distilled water. What colour change occurs and what is the new complex ion?

To the other half of the solution add dropwise 8 M ammonia solution (CARE!) until there is no further change. What is the colour of the new complex ion and what is the new ligand? Save this solution.

Put five drops of copper(II) sulfate solution in a test tube and add edta solution slowly until there is no further colour change. What is the colour of the new complex?

To the complex you saved add edta solution drop by drop until there is no further change. What happens and what does this suggest about the stability of the edta complex?

Part 2

Put five drops of copper(II) sulfate solution into each of four test tubes. For each of the following solutions add it to one of the test tubes:

· Edta

· Ammonia

· Sodium 2-hydroxybenzoate

· 1,2-dihydroxybenzene

Note down the colour of the complex formed.

To a fresh test tube add five drops of copper(II) sulfate solution. Add about ten drops of 8 M ammonia solution. Now add about 15 drops of sodium 2-hydroxybenzoate solution. Follow this by adding 15 drops of edta solution and then 15 drops of 1,2-dihydroxybenzene solution.

What does this suggest about the relative stabilities of the five complexes you have just seen?

Observations
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