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Reaction of propanone with iodine

Introduction
The reaction between propanone and iodine: 
[image: ]
is first order with respect to propanone and first order with respect to the hydrogen ions which catalyse the reaction. The order with respect to iodine can be determined by taking a reaction mixture in which the initial concentrations of propanone and hydrogen ions are very much larger than that of iodine. With such conditions, only the concentration of the iodine will vary significantly during the reaction and this will allow us to see what effect it has on the reaction rate.
The course of the above reaction can be followed by monitoring the concentration of iodine This involves removing samples from the reaction mixture from time to time and analysing them for iodine.

Health & Safety
Wear eye protection and if any chemical splashes on your skin wash it off immediately.
0.010 mol l-1 iodine solution is of no significant hazard.
Propanone itself is volatile and highly ﬂammable and the vapour irritates the eyes, skin and lungs. However, in aqueous solution as 1.0 mol l-1 propanone there is no significant hazard.
1.0 mol l-1 sulphuric acid is irritating to the eyes and skin. Wear eye protection and consider gloves if spillage is likely.
0.0050 mol l-1 sodium thiosulphate is of no significant hazard
lodopropanone is formed in solution: it is a powerful lachrymator and is corrosive. Inhalation causes difficulty in breathing. However, it is only formed in tiny amounts and so there is no significant risk.



You will need
	0.010 mol l-1 iodine solution
	1.0 mol l-1 propanone solution

	1.0 mol l-1 sulphuric acid
	0.5 mol l-1 sodium hydrogencarbonate

	0.0050 mol l-1 sodium thiosulphate
	1 % fresh starch solution

	conical ﬂasks (100 cm3 and 250 cm3) 
	stoppers (to fit 250 cm3 conical ﬂasks) 

	10 cm3 pipette 
	25 cm3 pipette 

	50 cm3 pipette 
	50 cm3 burette 

	10 cm3 measuring cylinder
	pipette ﬁller

	ﬁlter funnel
	white tile

	wash bottle
	dropper

	timer
	




Procedure
1. Rinse the 50 cm3 pipette with 0.010 mol l-1 iodine solution and pipette 50 cm3 of this solution into a 250 cm3 conical ﬂask and stopper it.
2. Rinse the 25 cm3 pipette with 1.0 mol l-1 sulphuric acid and pipette 25 cm3 of this solution into a second 250 cm3 conical ﬂask.
3. Wash the 25 cm3 pipette and then rinse it with 1.0 mol l-1 propanone solution. Pipette 25 cm3 of the propanone solution into the conical ﬂask containing the acid and stopper the ﬂask.
4. Using the measuring cylinder, add 10 cm3 of sodium hydrogencarbonate solution to each of seven 100 cm3 conical ﬂasks.
5. Rinse the burette, including the tip, with 0.0050 mol l-1 sodium thiosulphate and ﬁll it with the same solution.
6. Add the sulphuric acid/propanone mixture to the iodine solution and immediately start the timer. Stopper the ﬂask and swirl the contents to ensure thorough mixing.
7. After about 2 minutes, pipette 10 cm3 of the reaction mixture into one of the conical ﬂasks containing the sodium hydrogencarbonate solution and note the exact time when the pipette is half empty. Swirl the contents of the ﬂask.
8. Titrate this solution against 0.0050 mol l-1 sodium thiosulphate and when it is straw coloured, add a few drops of starch solution. Continue the titration to the end-point taking care not to overshoot the end-point.
9. Repeat steps seven and eight after about 6, 10, 14, 18, 22 and 26 minutes. In each case,  remember to note the exact time when the pipette is half empty.
10. Calculate the concentration of iodine in the reaction mixture each time a sample was removed from it. Your teacher/lecturer will provide you with the accurate concentration of the sodium thiosulphate solution.
11. Draw a graph of iodine concentration against time and from it, deduce the order of the reaction with respect to iodine.
12. Calculate the rate of the reaction.
13. Work out the initial concentrations of propanone and hydrogen ions in the reaction mixture remembering that sulphuric acid is diprotic, i.e. contains two moles of hydrogen ions per mole of acid. Use these initial concentrations along with the rate of reaction to calculate the rate constant for the reaction. Remember that the reaction is ﬁrst order with respect to both propanone and hydrogen ions.
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CH,COCH,(aq) + Iy(aq) M—» CH,COCH,I(aq) + HI(aq)




