Chemistry II-AP
Iodine Clock Reaction Lab

Purpose:

In this experiment students should be able to determine the effect of factors such as temperature, concentration, and the use of catalysts.  From the data collected, students will be able to determine the “order” of the reaction and the rate law expression by comparing the times of the trials.     
Background Information:

The reason this kinetics lab is called a “clock” is due to the fact that a distinct color quickly forms once the limiting reagent is totally reacted.  In this case, the limiting reagent is the thiosulfate ion. The indicator is the starch solution which detects the presence of the iodine molecule, turning the clear, colorless  solution into a dark blue-black solution.  The reaction itself is actually two reactions running simultaneously.

The first reaction occurs as follows:    H2O2   +  2 I-1  +  2 H+1   (   I2  +  2 H2O    (in the presence of starch)

If it were not for the presence of the thiosulfate ion, the reaction would turn blue-black as soon as the hydrogen peroxide solution was added.

Thus the second reaction occurs as follows:    2 S2O32-   +  I2    (    2 I-1  +  S4O62-

This means that as soon as molecular iodine is formed in the first reaction, it immediately is oxidized back to the iodide ion.  Only when the thiosulfate is completely reacted, will an excess of the molecular iodine be formed, which is then detected by the starch indicator.

Procedure:

As a team, it will be necessary to decide if each person is responsible for a single trial, or if each person is responsible for a single solution.  Both methods work equally well.  You simply have to decide which method the team prefers.

1.   Use a 250-mL Erlenmeyer as the reaction vessel.  All solutions are mixed together, except that the hydrogen peroxide must be added last. There should be 140.0 mL of solution when all reagents are added, so the markings on the Erlenmeyer flask can help make sure that all of the reagents have been added. 

2.   Be sure to record the temperature of the solutions (before the H2O2 is added).  For trial #6, warm the solution so that it is 10o warmer than the other solutions.

3.   If there are enough combination hotplates / stirrers, it is best to use them.  DO NOT LOSE THE MAGNETIC STIR BARS!!!
4.  For the last three (3) solutions – the starch, the thiosulfate ion, and the hydrogen peroxide – these solutions need to be put into the burets in order to get an exact volume delivery. Pour these three solutions from the buret into a 10-mL graduated cylinder as a “double-check”.

5.   The timer will need to be stopped once the solution is dark enough.  One technique is to put a black “X” on a sheet of paper and when the “X” is not visible by looking down through the solution, stop timing.

6.   Reminder about the proper use of burets.  (A) make sure they are properly labeled. (B) make sure they have been rinsed with distilled water. (C) make sure they are rinsed with about 5-8 mL of the solution. (D) make sure the tip of the buret is filled. 

Tips:

#1 – Exact volume is MOST important!!!

#2 – Use a stopwatch.

#3 – If the solution just turns yellow (and not blue-black), that indicates the starch solution was left out.

#4 – For trial #6, it is best to (a) heat the mixture to about 8oC above room temperature, (b) turn off the heat & add the H2O2 but keep the

        mixture on the hotplate in order to keep constant temperature.

#5 – When pouring the solutions down the sink, be careful not to lose the stir bar!
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Results and Conclusions:

1. Compare your results with those from other groups.

2.  Based on your results, write the rate law expression.

3.  If the team did not get simple whole numbers for the order of the reactants, explain the possible errors.

