Designing a Reaction Rate Experiment			Name ______________________

Read the procedure for the following clock reaction:[image: ]
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1. After reading the procedure and based on your knowledge of kinetics, what can you predict will be the results of this experiment? 






2. Why is it important to keep the volume of HCl constant?





3. Describe the relationship between concentration and reaction rate. 






4. How could you redesign this experiment to test instantaneous rates rather than average reaction rates (in other words, how can a graph of concentration vs. time be obtained)?
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INFORMAL EXPERIMENT

Measuring reaction rates

Aim
To measure the effect of concentration on the average rate of a reaction.

Apparatus
« 300 cm® of sodium thiosulfate NaySoO3 solution. (Prepare a solution of sodium thiosulfate by adding 12 g of
NayS503 to 300 cm?® of water). This is solution ‘A’
« 300 cm® of water
+ 100 cm® of 1:10 dilute hydrochloric acid. This is solution 'B'.

« Six 100 cm? glass beakers, measuring cylinders, paper and marking pen, stopwatch or timer

Method

'WARNING

Fully charged (1
85°F Sunny
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r .
ractice One way to measure the average rate of this reaction is to place a piece of paper with a cross undemeath the reaction beaker ~

t0 see how long it takes until the cross cannot be seen due to the formation of the sulfur precipitate.
Textbooks
1

LT Set up six beakers on a flat surface and label them 110 6.

— o
ricing o

Pour 60 cm® solution A into the first beaker and add 20 cm® of water

Support

3
Place the beaker on a piece of paper with a large black cross on it.

4.
Use the measuring cylinder to measure 10 cm® HCL Now add this HCl to the solution that is already in the first beaker
(NB: Make sure that you always clean the measuring cylinder you have used before using it for another chemical).

5.
Using a stopwatch with seconds, write down the time it takes for the precipitate that forms to block out the cross

[CIRe]

6.
Now measure 50 cm® of solution A into the second beaker and add 30 cm® of water. Place the beaker over the black
cross on the paner To this second beaker add 10 cm? HC time the reaction and write down the results as vou did | 1 new notification

H P Type here to search e J 85°F Sunny = 4
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Practice
Using a stopwatch with seconds, write down the time it takes for the precipitate that forms to block out the cross

Textbooks
6
et Now measure 50 cm® of solution A into the second beaker and add 30 cm® of water. Place the beaker over the black
cross on the paper. To this second beaker, add 10 cm® HCI time the reaction and write down the results as you did
e before
7

Support

Continue the experiment by diluting solution A as shown below.

Beaker | Solution A (cm®) | Water (cm®) | Solution B (cm?) | Time (s)
1 60 20 10
2 50 30 10
3 40 40 10
4 30 50 10
5 20 60 10
6 10 70 10

The equation for the reaction between sodium thiosulfate and hydrochloric acid is:

85°F Sunny o= @)
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Practice

The equation for the reaction between sodium thiosulfate and hydrochloric acid is: ~

Textbooks NayS204 (aq) + 2HCl(aq) — 2NaCl(aq) + SOz(aq) + HyO(8) + S(s)

Leaderboards Results
i « Calculate the reaction rate in each beaker. Remember that:
n Pricing
o of the formation of ooduct . M0les product formed

Gz rate of the formation of product = o PTO It OTEC

Lo~ reaction time (s)
In this experiment you are stopping each experiment when the same approximate amount of precipitate is formed (the
cross is blocked out by precipitate). So a relative reaction rate can be determined using the following equation:

1
reaction rate = ———
time (

« Represent your results on a graph. Concentration will be on the x-axis and reaction rate on the y-axis. Note that the
original volume of NapS303 can be used as a measure of concentration.

[CIRe]

= Why was it important to keep the volume of HCI constant?

+_Describe the relationship between concentration and reaction rate.
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