Carmel Holy Word Secondary School (AL Chemistry)

[image: image1.png]RO HHREW TAD

CrE-9 - Q0 A Qus @snsE Owe 3 BD-9= 5

D) [E] v by sty W FleoPractoa Bt AL T-07 it

EEEIEEEEEE

TWGHs Lui Yun Choy Memorial College
Advanced-Level Chemistry

Experiment P-07  The Order of Reaction of lodine with Propanone

Introduction

&

lodine reacts slowly with propanone in acidic medium. ~ As the reaction proceeds, a fixed volume

of the reaction mixture is withdrawn and the amount of unreacted iodine is found by titration with
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Form 6 Chemistry Practicale
Experiment 12:  The Order of Reaction of Lodine with Propanons«
P

Introduction

Hydrogen peroxide decomposes into water and oxygen in the presence of manganese (IV)
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Form 6 Chemistry Practical

Experiment 12:  The Order of Reaction of Iodine with Propanone

Introduction
Iodine reacts slowly with propanone in acidic medium.

I2(aq) + CH3COCH3 (aq) ( CH3COCH2I(aq) + H+(aq) + I- (aq)
As the reaction proceeds, a fixed volume of the reaction mixture is withdrawn and the amount of unreacted iodine is found by titration against sodium thiosulphate solution.:
I2(aq) + 2 Na2S2O3 (aq) ( 2 NaI(aq) + Na2S4O6 (aq)
The order of the reaction is then found by graphical method.

Preparation by students

2 sheets of graph paper

Chemicals

0.10M sodium thiosulphate, 1M sulphuric acid, 0.02M iodine in potassium iodide solution (5g I2 and 33g KI in 1 dm3 solution), 1M aqueous propanone, 0.50M sodium hydrogencarbonate solution, 0.10M sodium hydrogensulphite, starch solution.
Apparatus

Apparatus for titration, 10.0 cm3 pipette, beakers, stop watch, 100 cm3 measuring cylinder

Procedures

1.
Pipette 25.0cm3 of 0.10 M sodium thiosulphate solution into a 250 cm3 volumetric flask.  Dilute to the graduation mark with deionized water.

2.
Pipette 25.0cm3 of 1M sulphuric acid, and deliver from burette, Vt cm3 of 1M propanone solution and V2 cm3 of deionized water into a conical flask as follows:

	Group
	Combination
	Volume of Propanone

Vt / cm3
	Volume of deionized water V2 / cm3

	1, 2, 3
	A
	25.0
	0.0

	4, 5, 6
	B
	20.0
	5.0

	7, 8, 9
	C
	15.0
	10.0

	10, 11, 12
	D
	10.0
	15.0

	13, 14
	E
	5.0
	20.0


3.
Deliver 50 cm3 of the 0.02M iodine solution from the burette into a beaker.  Transfer this iodine solution to the propanone mixture as quickly as possible and at the same time start the stop watch.  Mix the contents.

4.
After 5 minutes, pipette 10.0 cm3 of the reaction mixture into another conical flask containing 10 cm3 of the 0.50M sodium hydrogencarbonate solution.  Record the exact time when the transfer is complete.  Mix thoroughly and then titrate with the dilute sodium thiosulphate solution using starch as indicator.

5.
After 10, 15, 20, 25 and 30 minutes, withdraw 10.0 cm3 portions of the reaction mixture from the flask and carry out step 4 for each portion.

Data Treatment

1.
Record the results in the following table
	Time when reaction mixture was added to NaHCO3, t/min
	
	
	
	
	
	

	Initial burette reading / cm3
	
	
	
	
	
	

	Final burette reading / cm3
	
	
	
	
	
	

	Volume of Na2S2O3 used, V /cm3
	
	
	
	
	
	


2.
Collect ONE set of results from EACH of the other combinations and tabulate them on your report.

3.
Plot a graph of V against t.  From the graph, find the concentration of the given sodium thiosulphate solution.

4.
Calculate the slope of the graph plotted in step 3 above.  Collect the slopes of the graphs of the set of results in step 2.  Plot the slopes obtained against the initial volume of propanone solution added.

Questions

1.
What is the purpose of adding sodium hydrogencarbonate in step 4?

2.
What does the slope of the graph obtained above represent?

3.
Determine the order of the reaction with respect to


(a)
iodine.


(b)
propanone.

4.
Give the rate equation for this reaction.
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