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Introduction
The benzenediazonium ion, C6H5NH2+, reacts with water as shown in the equation.


C6H5NH2+(aq) + H2O(aq) ( C6H5OH(aq) + N2(g) + H+(aq)

Below 10 oC the reaction is very slow, but at 20 oC nitrogen is evolved at a considerable rate. The volume can be measured by collecting the gas over water or in a gas syringe.

Phenol  C6H5OH, is toxic and corrosive.

Question

You are provided with a solution containing 0.100 moldm-3 of the benzendiazonium ion at a temperature below 10 oC. Describe how, by experiment, you would confirm that the decomposition of the benzenediazonium ion in aqueous solution at 20 oC is first order with respect to the benzenediazonium ion.
Your answer must include

1
A suitable volume of nitrogen to be collected.

2
A suitable volume of the 0.100 moldm-3 benzenediazonium ion solution to be used. Assume that in this experiment the nitrogen collected is at a temperature of 20 oC and a pressure of 100 kPa. (The gas constant R = 8.31 JKmol-1)

3
A detailed description of the apparatus you would use.

4
A detailed description of the measurements you would make.

5
An explanation of how you would use your results to confirm that this decomposition is first order with respect to the diazonium ion.

6
Details of the potential hazards, and the relevant safety precautions you would take.
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