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Expt. No.: 12 (Group A & G)

Date: 14-2-2003

Title: The kinetics of the reaction of iodine and propanone in aqueous solution

Aim: To investigate the order of the reaction of iodine and propanone

Observation:

The color of the reaction mixture gradually faded out.

Results:

Calibration Curve

	[I2]/ moldm-3
	0
	0.0020
	0.0050
	0.0060
	0.0080

	Meter reading
	0.00
	0.44
	0.83
	1.24
	1.43


Set A

	Time/ min
	0
	0.5
	1
	1.5
	2
	2.5
	3
	3.5
	4
	4.5
	5
	5.5
	6

	Meter reading
	-
	0.85
	0.84
	0.82
	0.81
	0.79
	0.77
	0.75
	0.74
	0.72
	0.70
	0.68
	0.66

	[I2]x10-3/ moldm-3
	4.20
	4.10
	4.00
	3.90
	3.85
	3.75
	3.70
	3.60
	3.55
	3.50
	3.40
	3.25
	3.20


Slope = -1.45 x 10-4
Set G

	Time/ min
	0
	0.5
	1
	1.5
	2
	2.5
	3
	3.5
	4
	4.5
	5
	5.5
	6

	Meter reading
	-
	-
	0.75
	0.770
	0.67
	0.63
	0.60
	0.57
	0.54
	0.53
	0.51
	0.50
	0.49

	[I2]x10-3/ moldm-3
	4.00
	3.80
	3.60
	3.40
	3.20
	3.00
	2.85
	2.70
	2.55
	2.50
	2.45
	2.40
	2.30


Slope = -2.50 x 10-4
Set F (From other group)
	Time/ min
	0
	0.5
	1
	1.5
	2
	2.5
	3
	3.5
	4
	4.5
	5
	5.5
	6

	[I2]x10-3/ moldm-3
	5.55
	5.35
	5.25
	5.15
	5.00
	4.80
	4.65
	4.40
	4.25
	3.95
	3.80
	3.60
	3.50


Slope = -3.25 x 10-4
*The three graphs are attached with the Laboratory Report.
The rate equation:

rate= k[H+(aq)]0 


 ( rate = k

	Rate = k =
	(1.45 + 2.50 + 3.25) x 10-4
	= 2.40 x 10-4 moldm-3 min -1

	
	3
	


Discussions:

Comparison between Physical Methods and Chemical Methods

Physical Method- Colorimetry

Outline


We assume that the concentration is directly proportional to the absorbance, and by means of colorimetry, we trace the corresponding rate of the reaction.

Set-up:

Chemical Method- Titration

Outline


Within a regular time interval, a known volume of reaction mixture is pipetted out and then quenched by a suitable method. By choosing a suitable standard solution for titration, the reaction rate can be followed.

Disadvantages of Colorimetry over Titration
1. The applicable chemical reactions should involve the change of color intensity.

2. A series of standard solution must be prepared.

3. A calibration curve has to be plotted, i.e. calibration of the colorimeter is required, due to the different conditions (e.g. brightness of the light).

4. The colorimeter has to be set zero before calibration.

5. The filter has to be correctly chosen.

6. The sample tube can’t be reused.

7. Colorimeters are usually expensive.

Advantages of Colorimetry over Titration
1. It is digital, which can avoid human error due to titration.

2. The order of reaction can be found more easily since repeated titration is not required.

3. It can be automatic and require less manpower when it is connected to a computer.

4. It can be connected to a computer as data-logger, a graph can be obtained by varying the sampling options to 2500Hz in the computer.

5. It is possible to have continuous measurement by using computers.

6. It would cause little disturbance of the reaction while it is proceeding.

7. The time interval is much shorter as compared with using chemical methods, the reaction rate can be traced more accurately (i.e. more sensitive)

8. The time required is also much shorter. For colorimetry, 6 minutes can have a set of data, but for titration, at least 15 minutes are required. (5 titrations with each of them consume 3 minutes)

9. It does not require an effective quenching method as chemical methods

10. It can trace a reaction which is relatively fast.

11. A suitable standard solution and indicator is required for titration but not for physical methods.

12. Only one and small amount of sample is required to follow the reaction, but for titration, usually at least five samples and a large amount are required.

Interpretation from data

Group A+ B+ C













   [I2]

As the slopes of the three lines are having the same slope,
we can conclude that the order of reaction of iodine is zero 
order.
                                                                                 t

Group A+ D+ E












   [I2]

As the slopes of the three lines vary with the concentration 
of iodine in direct proportion, we can conclude that the order

of reaction of propanone is first order.
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Group A+ F+ G


                                                         [I2]
As the slopes of the three lines are with parallel, i.e., have 

the same rate and should be slightly overlapping with each 
other, the H+ concentration does not affect the reaction rate,
therefore it is zero order.

                                                                                 t
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