Clock Reaction: Chemistry 30
A Study of the Rates of a Reaction
TEACHER NOTES

You will need to make up the starch solution for this lab one day ahead so that it can cool to room
temperature

You will need about 200 — 300 mL of each solution per lab group. The instructions below may have to be
expanded or reduced depending on how many lab groups you have

e Heat the distilled water first.

e Then for every 1 L of distilled water , add a paste of 4 g starch mixed in a small amount of cold
water to it.

® Let the mixture boil for about 10 minutes to suspend the starch in the solution.

e Let this solution cool and keep for the next day. This is the main ingredient for solution B.

e Next Day: Make the solutions: Remember this recipe is for | litre quantities and you may need
more than this.

Solution A: 4.3 g of KIO; per litre of water
Solution B: 0.20 g of Na,S,05 to the 1 litre of starch solution & 5 mL of 1.0 mol/L H,SO,,
«+add the sulfuric acid about 1 — 2 h before you plan to use the solutions!!!!!

Test the solutions yourself to check the length of time until the blue colour appears. For part A you would
like the time for the reaction to be between 10 and 15 seconds. If it is not in this ballpark, adjust the
solutions as given below
e If the solutions require MORE than 15 seconds to react, add a bit more Na,S,0; or a little more
acid to Solution B
e If the solutions react too quickly (less than 10 seconds), then dilute solution A by adding some
distilled water.

Prelab: Use oxidation numbers to balance each reaction below. Clearly identify the OA and the RA for
each reaction. (6 marks)

[ J Reaction 1 IOB’(aq) + HSO3-(aq) Ad I-(aq) +SO42-(aq)

o Oxidation H,0+HSO,/=» SO,%+ 3H* + 2e’

0 Reduction 6H"+6e"+]0,” => |+ 3H,0

| Redox reaction 3HSO, + 10, =» 350,%+ 3H* + |-

| o Reaction 2 2 + 1057, <-—-> lyy
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o Oxidation
0 Reduction ->

N

Redox reaction

101 + 2105 + 12H" =» 6l, + 6H,0

Identify control variable(s) that will be used in this experiment. (1 mark)

e The concentration and temperature of solution B is unchanging
e The total volume of each reaction is kept at 20 mL.
e The same stop watch and time measuring person should be kept constant.

Background:

When the hydrogen sulfite ions are used up in reaction 1, the iodide ions react with the remaining iodate
ions to produce iodine. The molecular iodine forms a blue substance with the starch present in solution 2
to give a visible blue indication that the reaction has proceeded to reaction 2.

In order to make this happen, which reagent is the excess reagent and the limiting reagent in Reaction 1?
(1 mark)

Observation Tables:

Part A:
Trial Volume of A (mL) Volume of B (mL) Time to colour
change
1 10 10
2 10 10
3 10 10
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Part B

Trial Volume of A (mL) Volume of B (mL) Time to colour
change
1 9.0 10.0
2 9.0 10.0
1 7.0 10.0
2 7.0 10.0
1 5.0 10.0
2 5.0 10.0
1 3.0 10.0
2 3.0 10.0
Part C
Trial Volume of A Temperature of | Volume of B Time to colour
(mL) solution A (mL) at room change
temperature
10 10
10 10
10 10
10 10
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Analysis:

1. If the concentration of potassium iodate in solution A is 0.020 mol/L, find the diluted
concentration(s) of solution A that you prepared in PART B.

(2 marks)
Volume of solution Volume of water added Concentration of Solution A mol/L
A (mL) (m)
9.0 1.0
7.0 3.0
5.0 5.0
3.0 7.0

2. Make a summary of all the observations made by your classmates for Part C. Look for a pattern.
If there are ‘exceptions’ to the pattern, be prepared to discuss why this has happened.

3. Then plot concentration/time graph for PART B and a temperature/time graph for PART C.
Remember to put the manipulated variable on the x axis and the responding variable on the y

axis. (3 marks for each graph)

Conclusions:
Give generalization(s) based on your observations for PART B. and Part C. Be sure to support these
generalizations with accepted scientific theory. (2 marks)
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