Reaction rates
reactions can be fast or reactions can be
slow

What is the reaction rate ?
Reaction rate tells how fast a reaction
happens

We can measure it by
e how fast reactants are used up
e how fast products are formed
Formula of rate of reaction
Rate of reaction = Amount of reactant used
up or product formed / time

How to measure reaction rates

Precipitation method
e Works when two clear solution mix to
make solid that clouds the solution
Steps are
e mixed the two solutions
e place the container over a mark paper



e observe how long it takes for the mark
to disappear
e faster disappearance means faster
reaction
Disadvantage
subjective different people might not agree
exactly when the mark disappears

Change in mass (gas produced )
It works when the reaction produces a gas
Steps
e put the reaction on a mass balance
e as the gas is released mass decreases
e faster decrease means faster reaction
e The reaction finishes when mass stop
changing
e you can plot a graph mass loss versus
time
Volume of gas produced
e Use a gas syringe to measure gas for
volume
e More gas in same time means faster
reaction



e Reaction finish is when no more gases
produced
e plot gas volume vs time to see the rate
Graphs and reaction rates
Faster reactions means steeper slope on a
graph
Graphs can be
product formed versus time
reactant used versus time
Formula for gradient
Rate = change in y / change in x

You cah work out rates of maction using praphs. 1 bet you an't waeit 1o find out how....

Faster Rates of Reaction are Shown by Steeper Gradients

W you hawe & graph of armount of peoduct formed (or peaciand used up) apainat fime. then the graden
|slopa) of tha graph will be egual to tha rate of the maction — the steeser the elopa, the fazier the rate.

The gradiend of o siraight line s gven by the equation: m=m*‘y;w“:

Calculate the rate of the reaction el
showm on the graph on the right

1) Find two points on the ire that are 225y (o read the
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x and y valses of (ones that pass through grd Bnes
4 Dvaw 3 bne straight. down from the bigher point and
straight across fom the lower one ko make a toangle <
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4] Use the loomua o work out the giadient. and theretore the rate T

F Thie wrnks of Ehe rafs are jusd
radient = change in y + change in x =1 =+ 45 = 0M om 57— :
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4] Use the formula to work out the gradient, and therefore the rate
Gradient = change in y = change in x=11 + 45= 024 em® 5™

Thie wrnks of Lhie Fate .uhrr.-l.
“unikr of paon & units of ¥-aoe”,

Draw a Tangent to Find the Gradient of a Curve s
o == 1
1) ¥ your graph (or part of if) is 2 cune, the gradient, and %10 =1
tharefore rate, is different at different points along the curve. PR =T @ 3 S==e5=)
2) To find the gradsent of the graph ot & certain point, A Es ssSsSses NN OO
you'll have to draw 3 tangent at that point. 51./ I - fmem g0 S
3) A is just a kne that inuches the curve and Ry i====== ==2oc)
has the same gradient as the line at that point. T8 o 70 1 40 %0 6o 76 80 %0

4) To draw a tangent, plate a riler on the line of boest it &t the point ot 5]

interested in, 50 You tah see the whole cune.  Adjust the ruler so the space betwean the ruler
and the curve is the same on both sides of the point. Draw a line glong fhe ruler 0 make the fangent.

5) The rate at that point is then just the pradiant of the tangent.

m The graph below shows the concentration of product formed, measured at regular
intervals during a chemical resction. Vivhat i the rate of resction at 3 manutes?

1] Pasition a ruler on the graph at the point where 4) Pick two points on the ne that are

you want io know the rale — here it's 3 minutes —

2 Adust the ruler until the gradient. of the Langent in order
dwwbﬂnmt}!h_;’_ = to find the rate:
ruler and the curve i3 :%Q : gradient = change in y + change in x
equal on both sides of 2 = {022 - M) + (50 - 20)
the point. BE % | =008+ 310

3 Dyawr a line along Pt o | =007
Ehee e ek 8 | Sa, the rate of reaction at 3 minutes was
the = | 0027 mol dem-? min-.
Extend the line right . =
acoss the graph 3 4 5 8
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