


 Laboratory Task 3 







10 points

Determination of the rate constant for the redox reaction between ethanol and chromium (VI) 





(Approx. time: 1½ hrs)

The oxidation of alcohols by chromium (VI) forms the basis for analysis of breath samples for measuring alcohol content. A dilute solution of K2Cr2O7 in the presence of a strong acid (3.6 M HCl here) is a source of HCrO4(  which is the oxidant involved in the reaction. 

In this experiment, the rate of the reaction between HCrO4( and CH3CH2OH is determined titrimetrically. Under the given experimental conditions, the rate law reduces to 

rate = k[ HCrO4( ]x
where x is the order of the reaction.

At any given time, [ HCrO4( ] is obtained by iodometric titration. 

Procedure

You are given 100 mL of standard K2Cr2O7 solution in HCl in a bottle. Transfer all the absolute ethanol given in a vial into this bottle and stopper it. Mix the contents thoroughly, start the stopwatch immediately and regard this as time t = 0. Fill the burette with this solution. 

After every 10 minutes, start to draw 10 mL of this solution to a clean conical flask containing 4 mL of the given KI solution. The solution will turn brown. Titrate this solution with the given standard Na2S2O3 solution until the colour changes to pale greenish yellow. Add 2 mL of starch indicator and continue the titration until the colour changes from blue to pale green. Record the burette reading in the answer sheet. Repeat this procedure at 10 minutes intervals to obtain four readings. 
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