Kinetics
Name      
Section      
Date      
Partner's Name      
Data

1.
Concentrations of stock solutions as listed on the bottle labels for KI, H2O2, and Na2S2O3:

[KI]


     

[H2O2]


     

[Na2S2O3]


     
2.
Calculate the hydrogen ion concentrations for reactions 1,2,3,5 and 6 and then for reaction 4 and record the values.  Your instructor may choose to provide you with these values.


[H+(aq)] for reactions 1,2,3,5,6
     


[H+(aq)] for reaction 4

     
3.
Reaction Times and Temperatures:


Reaction & (Trial)
Temperature
Reaction Time



1(1)
     
     


1(2)
     
     


2(1)
     
     


2(2)
     
     


3(1)
     
     


3(2)
     
     


4(1)
     
     


4(2)
     
     


5(1)
     
     


5(2)
     
     


6(1)
     
     


6(2)
     
     
Calculations and Post-Laboratory Questions

1.
Use the equation ViMi = VfMf to calculate the concentrations of I-, H2O2, and S2O32- just after all the reagents have been mixed.  Your instructor will either give you the hydrogen ion concentration of each reaction mixture or show you how it can be calculated from data provided.

Reaction
[I-]
[H2O2]
[H+(aq)]
[S2O32-]
Average Time


1
     
     
     
     
     

2
     
     
     
     
     

3
     
     
     
     
     

4
     
     
     
     
     

5
     
     
     
     
     

6
     
     
     
     
     
2.
Use equation (7) to calculate the exact order in each reactant and then round to the nearest whole number.  Show all your work and indicate which reaction numbers you used to calculate the order in each reactant.


a)
Order in Peroxide, a (see equations (7) and (8))


Reactions used:      


Calculation of exact order in peroxide:




[image: image1]


Rounded order in peroxide      

b)
Order in Iodide, b (see equations (7) and (8))


Reactions used:      


Calculation of exact order in iodide:




[image: image2]


Rounded order in iodide      
Kinetics
Name      
Section      
Date      
Partner's Name      

c)
Order in Hydrogen Ion, c (see equations (7) and (8))


Reactions used:      


Calculation of exact order in hydrogen ion:




[image: image3]


Rounded order in hydrogen ion      
3.
Write the rate law, equation (8), for the reaction using the rounded values for a, b, and c obtained above.



[image: image4]
4.
For reaction (1) calculate the rate of the reaction using equation (11).  Show all your work.



[image: image5]

Use this rate, the rate law obtained in problem 3 above, and the concentrations calculated in problem 1 for reaction (1) to calculate the rate constant for the reaction.  Make sure that you retain your answer to the proper number of significant figures and that your answer has the proper labels.  Show all your work.



[image: image6]
5.
Calculate the reaction rates for reactions (5) and (6) using equation 11.


Reaction (5). Use of a catalyst.


[image: image7]

Reaction (6).  Temperature Decrease.


[image: image8]
6.
How does the presence of a catalyst effect the reaction rate?  (Compare the rate of reaction 5 with that of reaction 1.) Explain the results.


     
7.
How does a decrease in temperature affect the reaction rate?  (Compare the rate of reaction 6 with that of reaction1.)  Is your observation consistent with the guideline that a 10oC rise in temperature doubles the rate of a reaction?
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