Experiment 4.5d – measuring an equilibrium constant

!! Wear eye protection correctly throughout the experiment

In this experiment you will measure the equilibrium constant (Kc) for the following reversible reaction:

Ag+(aq) + Fe2+(aq) [image: image1.jpg]


Ag(s) + Fe3+(aq
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Method

· Use two pipettes to put 25.0 cm3 of 0.10 M silver nitrate solution and 25.0 cm3 of 0.10 M iron(II) sulfate solution into a clean, dry 100 cm3 conical flask. You should see the appearance of a precipitate of silver metal. Stopper the flask to stop air getting in and oxidising the iron(II) ions. Leave it at least overnight for the reaction to get into equilibrium.

· Without disturbing the silver precipitate, transfer 10.0 cm3 of the equilibrium mixture to a clean 100 cm3 conical flask using a pipette. Titrate this using 0.020 M potassium thiocyanate solution. The end-point is the first permanent red colour.

· Repeat the titration until you have at least two results in good agreement.

Results

	Experiment


	Titre (cm3)

	1


	

	2


	

	3


	

	Average


	


Calculations

The first step will be to work out the number of moles of thiocyanate ions in the average titre:

Number of moles of CNS- ions =

The thiocyanate ions are reacting with the silver ions to form a precipitate of silver thiocyanate according to the equation:

KCNS(aq) + AgNO3(aq) → AgCNS(s) + KNO3(aq)

Use the link in the equation to work out the number of moles of Ag+ present in the 10 cm3 sample of equilibrium mixture:

Number of moles of Ag+ in 10 cm3 =

Hence work out the concentration of the Ag+ in the equilibrium mixture:

( [Ag+(aq)]eqm = 

As we started with the same concentrations of Ag+ and Fe2+ and they react together in a 1 to 1 ratio, then:

[Fe2+(aq)]eqm = [Ag+(aq)]eqm
We are now only missing one of the values from the Kc expression. To work out [Fe3+(aq)]eqm  we need to know the initial concentration of the Fe2+. Be careful – it is not 0.10 M. When the two solutions were mixed at the start the volume of each one was doubled (10 to 20 cm3), so the concentration of each one was halved. This means:

[Fe2+(aq)]initial  = 0.050 M

Some of this has been used up in the reaction when it turned into Fe3+. So to work out the equilibrium concentration of iron(III) we use:

[Fe3+(aq)]eqm  = 0.050 - [Fe2+(aq)]eqm  

You should now be able to put the three values into the Kc expression to calculate a value for this reaction. Work out the correct units and include them in your answer given to a sensible number of sig. figs.:

Kc = …………………………………….…………….. at …………..ºC

Student Instruction Sheet Expt 4.5d  © Practical Chemistry 2009 – may be copied by licence holders              Page 2

