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Chemical kinetics, also known as reaction kinetics, is the study of rates of chemical processes. Chemical kinetics includes investigations of how different experimental conditions can influence the speed of a chemical reaction and yield information about the reaction's mechanism and transition states, as well as the construction of mathematical models that can describe the characteristics of a chemical reaction.

In the previous workshop, we looked at the effect of reagent concentration, temperature, and the presence of a catalyst on the reaction rate of the iodine clock reaction.  In this workshop, you will design your own experiments, collect data, and perform quantitative analysis to determine the mathematical relationships between the various factors and reaction time.
Procedure
The following guidelines are provided to help you design your own experiments to study how different factors affect the rate of the iodine clock reaction.

(1) Materials available to you:

a. 0.2M KIO3 (potassium iodate)

b. 0.02M KIO3
c. 0.04 M Na2S2O5 (sodium metabisulfite)

d. 0.004M Na2S2O5
e. 2% starch

f. 0.001 M sulfuric acid (catalyst)

g. ice 

h. water heater, programmable to 40(C.

(2) All of your reactions will be 5 mL reactions, i.e., the total volume of each of your reactions is 5 mL. 

(3) Change only one factor at a time.

You will start with one of the factors (reactant concentration, temperature, or catalyst) below to begin your experiment.  Test as many factors as you have time for.

· To test the effect of varying KIO3 concentration, mix 

· Various amount of 0.02 M KIO3
· 0.5 mL 2% starch

· Enough dH2O so that the total reaction volume is 5 mL

· 0.5 mL 0.04M Na2S2O5*

*last item to be added;mix by pipetting up and down twice.

· To test the effect of varying Na2S2O5 concentration, mix:

· Various amount of 0.004 M Na2S2O5
· 0.5 mL 2% starch

· Enough dH2O so that the total reaction volume is 5 mL

· 0.5 mL 0.2M KIO3*

*last item to be added; mix by pipetting up and down twice.

· To test the effect of varying temperature, prepare the following two test tubes for each temperature you wish to test:

· Tube A: 0.5 mL 0.2M KIO3 + 0.5 mL dH2O

· Tube B: 0.5 mL 2% starch + 0.5 mL 0.04M Na2S2O5 + 3mL dH2O

Equilibrate each set of two test tubes to the desired temperature using the hot water bath (programmable up to 40(C) or ice bath provided.  Add contents of test tube A to B, mix by pipetting up and down twice.

· To test the effect of a catalyst, mix: 

· Various amount of 0.001 M sulfuric acid

· 0.5 mL 0.04 M Na2S2O5
· 0.5 mL 2% starch

· Enough dH2O so that the total reaction volume is 5 mL

· 0.5 mL 0.2M KIO3*

*last item to be added; mix by pipetting up and down twice.

Data analysis
To determine the mathematical relationship between each of the factors that you tested and the reaction time, use the Excel worksheet provided.  

(1) Open the excel file and locate the data table and graph template for the test you performed.

(2) Enter your data in the appropriate column.

(3) Select the chart you wish to analyze by clicking on it.

(4) Determine the mathematical relationship by clicking on Chart -> Add Trendline function, a window will pop up.

a. Click on the “Options” tab near the top of window.

b. Select the “Display equation on chart” box and the “Display R-square value on chart” box.

c. Click on the “Type” option near the top of the window.

d. Choose the “Trend/Regression type” that best fit your data and click “OK”.  Examine how well the curve you selected fits your data by looking at how closely the data points fits the line and the R2-value. This may take some trial and error, and you will know you have found the best-fitting curve when all the data points lies close to the curve and the R2-value is close to 1.

(5) What types of mathematical relationships exist between reaction time and the factors you tested?
















� http://en.wikipedia.org/wiki/Chemical_kinetics
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