C6: The Rate and Extent
of chemical change ASM Tuition Academy

Ways of measuring Rate of Reaction

» The rate of reaction measures how fast reactions happen. One reason why it is useful to
understand how fast reactions happen is so that we can find the optimal conditions for
producing certain substances.

» This is especially true for reversible reactions because the conditions that the reversible
reactions take place in determines the position of the dynamic equilibrium (reversible
reactions are where reactions can go in both directions; the reactants can react to become
the products, and.the products can react to become the reactants).

» It is usually easier to ineasure the amount of a product formed rather than the amount of
a reactant used up,"butit does depend on the reaction.

» We can undertake experiment$yto find what the rate of reaction is. We can then plot the
results to obtain a rate of redction graph. Let’s first look at a few different experiments
that we can use to find out whdt th€sate of reaction is.
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Ways to measure rate of reaction

» There are 3 ways to measure rate of reaction in which 2 are used the rate of reaction when
gas is produced

1. Change in mass

2. Change in Volume ( Volume of gas given off)

3. Precipitation or colour change
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1. Change in mass:

Method:
1. We place our conical flask that contains the reactants on a mass balance.
2. Then we monitor how the mass changes over time; we would take readings from the

mass balance every 15 seconds (or at some other regular interval).

3. The gas that is produced by the reaction will bubble up to the surface and escape into
the air in the room.

4. This result§ wn/the mass of the conical flask decreasing over time.

Result:

» A faster decrease in mass mgans that there is a greater rate of reaction. A slower decrease
in mass means that there is a lowef rate of reaction.

Drawback of this Experiment:

» A safety precaution for this experiment iS to’do with the fact that the gas that is produced
by this reaction is released into the room.

» This is fine if the gas is harmless, but if the gas«is harmful, the experiment must take
place under a fume cupboard (the fume cupboard will'take the harmful gases away, thus
meaning that no harmful gases enter the room).
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Graphically representation of this experiment

>

We can plot a rate of reaction graph from the data that we collect. We plot the mass lost
against time; time will be on the x axis and mass lost will be on the y axis.I

There are two different parts on the above graph; the curved part at the start and the flat
part at the end.

Curved Path : At the start of the experiment, reactions are taking place and gas is being
produced. This results in mass being lost, which is why the line is curved.

Flat path: After7a certain period of time, one of the reactants will be used up and the
reactions will stop{™“When the reactions stop, no more gas is being produced, thus
meaning that no more piass is being lost. This is the flat part of the curve.

So, reactions are takinggplacesduring the curved part, and reactions are not taking place
on the flat part. The steeper the curve is, the greater the rate of reaction is.
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2. Volume of Gas Given off
» The second experiment that we can use to measure the rate of reaction when a gas is

produced is to use a gas syringe.

Method:
1. The gas that is given off from the reaction will cause the gas syringe to move.
2. We then monitor how the volume of gas changes over time; we would take readings

for the volume of gas every 15 seconds (in a similar way to the previous experiment).
Results:

A greater rate of reaction wall produce more gas and therefore cause the gas syringe to move
quicker. So, a faster movifig’gas syringe means a greater rate of reaction, and a slower
moving gas syringe means a slower rate of reaction.

Note

When we are setting up the experiment, e need to choose an appropriate syringe. This is
because if too much gas is produced too quickdy, the end of the syringe may fire out, which

could be rather dangerous.
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Graphically Representation of Experiment:
» We can plot a rate of reaction graph from the data that we collect. We plot the volume of
gas produced against time; time will be on the x axis and volume of gas produced will be

on the y axis.
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Curved path: Reactions are taking plac¢e ducing the curved part of the graph

Flat Path: Reactions are not taking place’on’ the flat part of the graph (the reactions stop
when the graph becomes horizontal/ flat).

» The steeper the curve is, the greater the rate of Teagtion is; the rate of reaction is the fastest at
the start and then it slows down overtime until it stops.

vy
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3. Precipitation or Colour Change
» Another way that we can measure the rate of reaction is to use a precipitation experiment.
» We can only use this experiment when we have two transparent solutions that react together

to form a precipitate (the precipitate will make the solution cloudy).

Method:

1. We place a bit of paper with a drawn cross (X) on underneath the conical flask where the
reaction will take place.

2. Then we pourthe two solutions into the conical flask.

3. The solutions’ will $tart reacting, which produces a precipitate resulting in the solution
becoming cloudy.

4. Throughout the reaction, wgfleok down the top of the conical flask at the cross that we

drew, and time how long it takes for@us 0 be unable to see the cross under the conical flask.

A

Results

a. The shorter the time taken for us to be unable to see the cross, the greater the rate of
reaction.

b. The longer the time taken for us to be unable to see the cross, the lower the rate of
reaction.

Graphically Representation of Experiment:

» We are unable to plot a rate of reaction graph for this reaction because we only take one
reading (the time when the cross has disappeared) and not multiple readings like the other
experiments.



C6: The Rate and Extent
of chemical change

ASM Tuition Academy



