Kinetic Study of the Reaction of KI with K2S2O8
Using a Spectrophotometer
Introduction: 


Kinetics, the study of reaction rates, is an important area of chemistry.  One of the factors that affects the rate of a reaction is the concentration of the reactants.  This factor can be studied by varying the concentration of the reactants in a systematic manner.  An interesting aspect of kinetics is the order of a reaction.  A reaction is first order if an increase in concentration produces the same increase in rate, that is, if doubling the concentration of a reactant doubles the rate,  the reaction is first order in that reactant.  If doubling the concentration of a reactant causes a four fold increase in the rate, then the reaction is second order in that reactant.  If doubling the concentration causes an eight fold increase in rate, then the reaction is third order.  The rate of a reaction can be followed spectrophotometrically if one of the reactants or products absorbs light strongly and distinctly from the other reactants and products.  The rate of the reaction is represented by the slope of the line in a graph of absorbance vs. time.  If one wishes to do so, standards may be prepared and the absorbance converted into concentration.

Purpose:


The purpose of this experiment is to determine the rate of the reaction of potassium iodide and potassium persulfate and to determine the order of each reactant and the overall order of the reaction.

Equipment/Materials:

1 mL pipet (or 10 mL graduated cylinder)
spectrophotometer


0.020 M KI solution



cuvettes

2 small test tubes



distilled water

0.020 M K2S2O8 



parafilm

Safety:

· Goggles and aprons must be worn at all times.

· Potassium persulfate is a strong oxidizer.  It is a skin and eye irritant--avoid contact.

Procedure:

1.  Turn on the spectrophotometer. 

2.  Place 2 mL of KI and 2 mL of water into a cuvet to serve as the blank.

3.  Insert the blank into the spectrophotometer and set the wavelength to 350 nm.    Set the absorbance to zero. (or set transmittance to zero with the sample compartment empty and to 100 with the blank in the sample compartment, then switch to absorbance)

4.  Place the required amount of KI and water into a cuvet and place the required amount of potassium persulfate into a small test tube. (see chart of suggested amounts)

	
	Set # 1
	Set # 2
	Set # 3
	Set # 4

	Vol. KI
	1 mL
	2 mL
	1 mL
	2 mL

	Vol. H2O
	1 mL
	1 mL
	2 mL
	0 mL

	Vol. K2S2O8 
	2 mL
	1 mL
	1 mL
	2 mL


5.  Quickly pour the contents of the test tube into the cuvet, cover the cuvet with parafilm and invert three times.  Remove the cover from the sample compartment of the spectrophotometer, insert the cuvet, and recover quickly. 

6.  Record the absorbance every 10 seconds for 2 minutes.  Consider the absorbance at time 0 to be 0.  Begin taking reading 10 seconds after pouring the contents of the test tube into the cuvet.

7.  When the run is complete, remove the cuvet and clean thoroughly.  Prepare to do the second set.  Repeat steps 4-6  using as many sets as assigned by the instructor.

8.  Plot each run on the same graph.  Determine the slope of each run.
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Calculations:

	
	[KI]
	[K2S2O8]
	Slope
	“Rate”

	Set 1
	
	
	
	

	Set 2
	
	
	
	

	Set 3
	
	
	
	

	Set 4
	
	
	
	


Order:

KI



K2S2O8
Rate Expression =

Questions:
1.  Define the rate of a reaction.

2.  What 2 data sets should be compared to determine the order with respect to KI?  Why?

3.  What 2 data sets should be compared to determine the order with respect to K2S2O8?  Why?

4.  Why can absorbance be used in place of concentration?
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