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AQA GCSE Chemistry (Combined Science) Unit 6: The Rate and Extent of Chemical Change

Reactions happen st varying rates. for examale,

a firework exploding is a fast reaction whereas 2

pisc of iron rusing would tak place over s onger

perid of tim.

“The rate of  chemical resction tells us how quickly

2 product is formed.or how quickly  reactant is

used up

For 3 chemical reaction to occur the resctant

particles must collide with enough energy. Those

caliions that produce & chamical reaction are

caled suceessul colliions.

quantiy of resctant used
time taken,

mean rate of rescio

uantity of product formed
i taken,

mean rate of rescio

Measuring the Mass of a Reaction Mixture
The changing mass of & reaction misture can
be messured during & rescton. This methad is
particularly useful when gases, such as carbon
ioeide,are given of. Gas escapes during the reacion.
and the mass of the reaction mixture decreases.

The mass can be messured s regular time intervals
- Cotton Wonl

Hydrochloic
= et
Marble Chips =

Elctric Scale

units = g/s or gmin

Measuring the Volume of a Reaction Mixture A catalyst s 2 substance that speeds up a chamical

rescton without geting used up isel. Catalysts
The changing vlume of a escion mixure ca be messued during a reaction. This method i particulrty | 1 e to offr an alerative pathway a o lower
seful when gases, such as carbon dioside, ar given off. The gas can be collcted and its volume messured | g

at regular time interval. Different types of messuring squipment can be used to collct the gas such 55 3 g5

syringe, measuring cylinder or upside-down burett, Blological catalysts are caled enzymes

When a catalyst i s i a chamicl reaction (ot

T all reacions have a catalyst that s suitabe c use),

Gas Syringe he requency of collsions s unchanged. More

partce are able o react. The paries have

cnrey grete than hat of th actvaton ey,

L reaction isture Consequently, there is in an increase in the rate
- sucesul f clsons.

" Conical Flask

units = cn/s or cm/min.

1 the number of reactant particls i & given space
- concentration and pressure (s doubled, there will be more frequent successful
- alyst collsons between reactant partices, therefors,
- surfaceares increasing the rate of resction.

- tamperature

The re of & chemical reaction will be incresse i there

are more frequent successful collsons between reactant
resctant

e
o

gl
e | —

® incressed
©  concentrationor

T ressure
e o

P

Graphs are & useful way o analyse the resuls sstuaton
! o analyse eniry tang

from a ate of reaction investigation. The graph. ek

above shows two lines, one red and one bl. -

“The red line represents a fast rescton and the ST change
blue line 3 slow resction. We know the fast inenergy

rescion occurs at & much faster rate 3 the ine
s stoep. The fast reacton fnishes beore the
slow reaction as the line plateaus sooner. ‘Progress of Reaction.
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AQA GCSE Chemistry (Combined Science) Unit 6: The Rate and Extent of Chemical Change

In the gragh below, the gradient of the first Line i
much steeper than the second line. This indicates
When the temperature of the rescton mixture is [ Large lumps of a solid hav  small surface area 10 [ 4 e ion i taking place,Rer e
ncrease, the resctant partcies gain kinetc ensrgy | volume rati. 1 the sold is broken up into smaller
andt move much more quicky. This resuls in more
frequent successful collisons between the resctant
particles, thercfore, increasing the rate of the
resction.

“The reaction between nirogen and hydrogen to make

steeper theline, the faste the reaction. oo i s ol he e

Lump or crushed into 3 powder, this will incresse the

process. It requies 2 high temperature, high prssure
andt an iron catalyst.

To calculste the reaction rate at 3 specific time
period, constructon lines must ist be drawn on the
straightest part of the graph.

surface area to volum rati.

“The symbol equation fo the rescion s as folows:
Nfg) + Ilg) <= 2N

According o Le Chatelers Principl, th positon of
equilbrium can b altere by changing the conditons
ofthe reaction L. the pressure, concantration and/or
the temperature. The position o the equilirium will
<hiftto counteract any changes made.

A "‘:;"ﬁ’: G
L o
“* P

2c soc

A larger srea of the solid i now exposed to ather

resctant partcles. This incresses the frequency of

successful callisions thus incressing the rate of
rescion.

Incressing the temperature f the resction in the
forward diretion. (ewthermic) will reslt ia the
equilbrium shiftng in favour of the revese dirsction
On the graph, draw construction lines on the part of (ondathermic) o reduce the temperature

the graph that has s straight ine, Measure the values

ofxandy.

For the first line, what is the rate of reaction at 20
seconds?

From the equation i is clear that on the lefthand.
side, there s four molecules and on the right hand.
side, thers are two molscules I the pressure i the
system were increased, the equilirium position.
would shifttothe ight s there are fewer malscules.
I the pressure in the system were decreased,
the equilirium position would shift to the sf 3z
thereare a larger number of malecules,

54420 = 276

For the second line, what is the rate of reaction at

40 seconds?
5240 - 130m%s

I the concentration of ore of the resctants were
increased,then the equilibrium poiton would move
{n favour of the products. This would resut in more
product being produced. IF the concentration o the
products were decreased, equlibium would shift
o favour the products. More reactants would react

il equiliium is resched.

In 2 dosed system (this means nothing can get in
or out), a reversile reacton can reach dynamic
equilibrium. This s where the forward and reverse
reactions are occurring at the same rate and the
concantrations o al the substances that sre reacting
remain constant.
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Step & - When the resction has finished and there ae o more bubbls of gas
being produce, clean the equipment and repest using four other different
concentraions of ycrochloric acd.

A reversibl reaction is one in which the reactants form.
products. The products are then able to react together to
reform the reactants.

This method atlineson way t cary aut an invesigation 9 collct 3 gas from
a chemical reacton.

When analysing the results from the practical invstigtion, plot 3 graph
of Time (5) against Volume of Gas Produced (crv). Draw a curve o bast it
through the point. & graph should be plottsd for esch conceniration of scé.

The practical involves changing the concentration of hydrochloric scid and
messuring the volume of carbon dioxide gas produced when the acid rescts
with caleium carbonat.

For example:
A rescts with & to form C and 0.
Calculate the mean rate of reaction (em/) for each concentraton of acid used.
This can be calalated by dividing the total msss of g produced (crv) by the
reaction time ().

€ and D are sble to react o form A and &, The word equstion fo the reacton is 3 folows:

The <quatin would be a follows (wher he double | S afane + sl acd > caldum chlorid + vt + cron lide
arrow symbol represents 3 reversibl reaction is taking.

The symbol equation fr the resction i
place):

CaC0, + 2HCL—> CaCl; + H0 + €O

. e
The forwar reaction goes to the left and the backwards b
e

recion s cthermic then e backard rsction il b ps 4
endothermic. The amount of energy that is transfered s
the same for both the forward and reverse reaction, |
e cper sl s 3 b sisnce Ve s . \
hat the coppr sl syt as it contains water | T
he coper e i et and she e evporses [ o =

acd -

leaving 3 white substance known ss anhydrous copper

This method culines one way to carry out an investgation into the fict of
sulfate. Anhydrous meaning no water

increased temperature on the rae of a reaction

Method
Step 1 - Clamp s s syringe to a retor stand using a boss and clamp. Ensure
the syringe s quarter of the way from the top of the stand. Place the delivery
tube to the end of the gas syinge.

“The word eqation for the rescion s 3s fllow: The word equation fo this reaction is s fllows:

s hsalfute » ol s - sociumchorid ¢ water sl dioid +ulfr
The symbal equation fo this reaction is:
NasSi0 + 2HCL = 2NaCL+ H,0 + 50, + 5

ydrstedcopper sulfse <= anydros copper sl + water
Step 2 - Measare out 50mlof ycrachloric acid using 3 messuring cylinder and
CUS0, 5H,0(4) == CuSOL(s) + () pour into s coical sk,

The rescton can be reversed when water s added to the | Step 3 - Using a top pan balance, messure out 0.55 of powdered. calcum
carbonate and place n the conical flask.
Step 4~ Immsiately connect the bung and delivery tube o the conical flask.

Start the stopwatch

The rescton. between sodlium thiosulfate and hydrochloric acid produces
2 precpitate. Sulfur s responsible for the formation. of the precsitate
A precipitate is 2 sold that is formed in a solution. T s the formation o this
precipitate that causes the reacion misture to become cloudy,the cloudines s
2 way to measure the reaction time.

anhyarous copper sulface

‘Step 5 - Racord the volume of carbon dioxide gas produced every 10 seconds.




