Experiment 2.7.2c – The analysis of potassium iodate(V)

!! Wear eye protection correctly throughout the experiment

In this experiment you will analyse the sample of solid potassium iodate(V) which you prepared in the previous experiment.

1 Preparing the standard solution

Tare a clean, dry 100 cm3 beaker on a top pan balance and weigh out between 0.05 and 0.07 grams of your impure sample of potassium iodate(V). Record the exact mass below. Add around 20 cm3 of distilled water and use a glass rod to ensure that all the solid has dissolved. Be careful not to lose any through sloppy procedures (for example, placing the glass rod on the bench where the solution which clings to the rod is transferred to the bench surface).

When you are sure that it has all dissolved use a funnel to add the solution to a clean 100 cm3 volumetric flask. Use a wash bottle to rinse down the glass rod and the sides of the beaker before adding the rinsings to the flask. Repeat the procedure, but make sure you don’t go over the mark on the volumetric flask. Now make the flask up to the mark (the bottom of the meniscus should exactly touch the line). Use a dropping pipette or a wash bottle with a fine nozzle when you get close to the mark. If you go over you will have to start again!! Stopper the flask securely and invert the flask at least six times to mix the contents well.

2 Set up the burette

Clean out a burette with a little 0.0100M sodium thiosulfate solution making sure all the inner surfaces have been rinsed and the jet has been washed out. Discard the washings and fill the burette with more solution. Don’t forget to clear out the air in the jet by fully opening the tap briefly. Record the starting position on the burette.

3 Setting up the titration

Using a pipette filler, rinse out a clean 10 cm3 pipette with a little of the potassium iodate(V) solution from your volumetric flask. Rinse out a clean 100 cm3 conical flask with a little distilled water. Now use the cleaned pipette to transfer exactly 10 cm3 of the potassium iodate(V) solution from the volumetric flask into the conical flask. Make sure you give the pipette plenty of time to drain and finally dip it under the surface of the liquid before removing it.

Use a measuring cylinder to add about 10 cm3 of dilute sulfuric acid to the conical flask. This is an excess so you don’t have to be too precise. Use a fresh measuring cylinder to transfer about 10 cm3 of 0.1M potassium iodide solution to the conical flask. You should see the appearance of some brown iodine. Give the flask a swirl to mix the contents.

4 Carrying out the titration

Make sure you have a white tile under your conical flask. Whilst swirling the flask continuously add sodium thiosulfate solution from the burette until the brown colour of the iodine becomes a pale yellow. Add three or four drops of starch indicator and you should see a blue-black colour appear. Now continue the titration DROP BY DROP until the endpoint which is colourless. You should achieve this to the nearest drop. Record the final burette reading.

You should repeat your titration until you have at least two concordant results (that is, they agree to the nearest 0.1 cm3).

5 Clearing up

Empty the burette and rinse it out several times with some distilled water. Clamp it upside down with the tap open to allow it to drain.

Rinse out the pipette with distilled water and place it carefully in the pipette washer, tip facing upwards.

Rinse out all the rest of the apparatus and put it I for cleaning. Make sure your bench area is clean and dry.

Results

Mass of impure potassium iodate(V) used 
= ……………………………… g

	
	Titration 1
	Titration 2
	Titration3

	Start (cm3)
	
	
	

	Finish (cm3)
	
	
	

	Titre (cm3)
	
	
	


Titre value to be used



= ……………………………… cm3
Calculation

The concentration of the sodium thiosulfate was 0.0100 mol dm-3 and you have just worked out your average titre in cm3. You should be able to work out the following:

Number of moles of thiosulfate 
=…………………….mol

This reacted with the iodine during the titration:



I2(aq) + 2Na2S2O3(aq) 2NaI(aq) + Na2S4O6(aq)
Use the link between the iodine and thiosulphate in the equation to work out the number of moles of iodine:

( Number of moles of iodine 
=…………………….mol

The iodine was produced by the reaction between the potassium iodate, potassium iodide and sulphuric acid according to the following equation:



IO3-(aq) + 5I-(aq) + 6H+(aq) 3I2(s) + 3H2O(l)
Use the link between the iodine and iodate(V) in the equation to work out the number of moles of iodate(V):

( Number of moles of iodate(V) 
=…………………….mol 

[A]

Work out the molar mass of KIO3
= …………………….g mol-1 
[B]

Use the answers [A] and [B] to work out:

Mass of KIO3 in 10 cm3

=…………………….g

We only titrated 10 cm3 of the potassium iodate solution, but the original impure iodate sample was dissolved in 100 cm3 in the volumetric flask. Scale the quantity up to 100 cm3:

( Mass of KIO3 in 100 cm3

=…………………….g

This is how much potassium iodate(V) there actually was in the original impure sample. If you’ve done everything correctly your last answer should be just a little less than the impure mass. Use the last answer and the mass of impure potassium iodate(V) to calculate the percentage purity of the sample:

(Percentage purity


=……………………%
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