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WHICH IS THE BEST VALUE BLEACH?
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Aim
Commercially available bleaches normally contain sodium chlorate (I), NaOCl.  The concentration of chlorate (I) ions can be found by reacting the bleach with sulphuric acid and potassium iodide, according to the equation below.


OCl-​(aq)  +  2 H+(aq)  +  2 I-(aq)      Cl-(aq)  +  I2(aq)  +  H2O(l)

The amount of iodine produced in this reaction is then found by titration against sodium thiosulphate.


2 S2O32-​(aq)  +  I2(aq)      S4O62-(aq)  +  2 I-(aq)


This experiment is involves three stages.


A)
Perform the titration for your bleach.


B)
Set up a spreadsheet to calculate the concentration of chlorate ions in your bleach and the value for money of the bleach (in pence per mole of OCl-).  It should also calculate similar values for the other bleaches titrated by the other members of your set.

C)
Complete the analysis and evaluate the experiment.

Safety
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iodine

Method
1)
Pipette 25 cm3 of the bleach you are analysing and make it up to a 250 cm3 stock solution. 


2)
In each titration, pipette 25 cm3 of your solution into a conical flask and add about 20 cm3 of 1 M sulphuric acid and 20 cm3 of 0.5 M potassium iodide (both are in excess).


3)
Titrate the mixture against 0.1 M sodium thiosulphate, adding starch as indicator near the end point.  

Spreadsheet
4)
Set up a clearly laid out spreadsheet to do the things listed below.

· Calculate the concentration of chlorate (I) ions in the original bleach.

· Calculate the value of the bleach in pence per moles of chlorate (I) ions.

· Collect results from the rest of the class and use the spreadsheet to perform the same calculations for the other bleaches.

Analysis
5)
Rank the bleaches in order of value for money.


6)
Calculate the maximum percentage apparatus error in the final result for your bleach.  Standard errors in apparatus are as follows:


    volumetric flask  ( 0.1 cm3         25 cm3 pipette  ( 0.1 cm3             burette
( 0.15 cm3
Evaluation
7)
Comment on the reliability of your titration results.


8)
Write down the mean class value for the concentration of your bleach.


9)
Find the percentage difference between your value and the class mean value.


10)
Comment on the size of your experimental error compared to the maximum apparatus error. 


11)
If your value is outside the apparatus error, suggest reasons why it is too high or too low (be specific, give reasons why it is too high or too low, not just why it is outside apparatus error).  If your value is within apparatus error, give reasons why somebody else’s value may be too low.


12)
Identify the major sources of error in this experiment and ways to reduce them.
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