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The experiment undertaken in this report is commonly known as the ‘Iodine Clock’ experiment. The Iodine Clock doesn’t have many practical use outside of academic practical laboratory sessions but is a good demonstrator of a Redox (Reduction and Oxidisation) reaction, which is important to know for working within the OME (Ordnance, Munitions and Explosives) Industry. Another example of a Redox reaction in the OME sector is the thermal decomposition of thermite.

The aim of the experiment is to measure the rate of reaction of the oxidation/ reduction of the two chemicals. Rate of reaction is defined as ‘the speed at which a reaction takes place’ and is represented by the equation below.

Rate = k[A]m[B]n

Rate is measured in molm-3s-1 but is commonly simplified to ‘v’. k refers to the rate constant which is proportional to the temperature and concentration of [A] and [B], this allows the rate and direction of the reaction to have a quantitative value. [A] and [B] are the molar concentrations of the two chemicals in the reaction; this is measured in molm-3. ‘m’ and ‘n’ are exponents that refer to the partial orders of the reaction, the combination of m+n is called the overall order of the reaction.
[bookmark: _Toc213969586]Equipment
For this experiment the equipment was provided by the lecturer, this was done so that there would be less time accrued to setting up, allowing the focus of the experiment to be the reaction and taking notes from the phenomenon observed.

The Equipment provided consisted of:
· 4 x 50ml conical flasks
· 2 x Glass pipettes
· Graduated cylinder
· Stopwatch (The phone of one of the students was used)
· Glass stirring rod

The chemicals used in this experiment included:
· 0.2M KI (Potassium Iodide) solution
· 0.01M Ascorbic Acid (Vitamin C) solution
· 1% starch indicator
· Distilled water

[bookmark: _Toc213969587]Outline of Experiment Process
This experiment is conducted by reducing different volumes of hydrogen peroxide of a constant concentration in a solution of Potassium Iodide (KI) and Ascorbic Acid (Vitamin C). The concentration of each of the chemicals are kept constant so that the difference doesn’t act as another variable in the experiment.

The Potassium Iodide reduces the hydrogen peroxide to produce iodine ions, these iodine ions in turn are reduced by the Ascorbic Acid (Vitamin C) to revert back to iodide ions. Once the Ascorbic Acid (Vitamin C) has been fully reacted the iodine formed is no longer removed so begins to dye the starch in the solution blue. This is done so that the time taken to complete this process can be recorded by the student(s) completing the experiment.

[bookmark: _Toc213969588]Results

For the results gained in the experiment the method provided to the student(s) was followed as to ensure that the results gained are relevant and relatable to those of other students completing the experiment in case of unexpected results.

The concentrations of the reactants in solution were determined by using the starting concentration and volume of the reactants against the total volume for all reactants in the solution. The final column of the table shows the time elapsed for the Ascorbic Acid to be fully reacted by the indication of the solution turning blue.
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	[I-]0 (mol dm-1)
	[H2O2]0 (mol dm-1)
	T (s)

	1.1
	0.02
	0.04
	190

	1.2
	0.02
	0.07
	125

	1.3
	0.02
	0.11
	102

	1.4
	0.02
	0.14
	79

	2.1
	0.01
	0.11
	189

	2.2
	0.02
	0.11
	123

	2.3
	0.02
	0.11
	88

	2.4
	0.03
	0.11
	69


Table 1 - Results of Experiment








The order of the reaction can be found by taking the log of each recorded value and plotting a graph of the results. The line of best fit between these points is what is used to determine the order.
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	Trial ID
	log [I-]0 (mol dm-1)
	log [H2O2]0 (mol dm-1)
	log (1/t) (s)

	1.1
	-1.62
	-1.45
	-2.28

	1.2
	-1.62
	-1.15
	-2.10

	1.3
	-1.62
	-0.98
	-2.01

	1.4
	-1.62
	-0.85
	-1.90

	2.1
	-2.10
	-0.98
	-2.28

	2.2
	-1.80
	-0.98
	-2.09

	2.3
	-1.62
	-0.98
	-1.94

	2.4
	-1.49
	-0.98
	-1.84
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As can be seen from both of the graphs above (Table 3 & Table 4) the trend lines are trending in a linear and positive manor showing that both reactions are 1st order. A reaction in the 0th Order would have a k of 0 meaning that the line would be flat, a 2nd order reaction would be exponential and drastically increase down the line.

[bookmark: _Toc213969589]Conclusion
What can be determined by this experiment is that both the redox reaction for hydrogen peroxide (H2O2) and Potassium Iodide (KI) are 1st order reactions. A possible value for k would not be able to be calculated as for the k to be calculated a continuous concentration would need to be measured, as this was not completed when the experiment was completed a result would be untrue.
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