
The Arrhenius 
equation


k = rate constant

A = Arrhenius constant


Ea = activation energy (J)

R = gas constant (8.31 J 

K-1mol-1)

T = temperature (K)


Shows how the 
rate constant, k, 

varies with 
temperature


Logarithmic form:

ln(k) = -Ea/RT + 

ln(A)


Plot ln(k) against 
1/T


Use graph to 
find Ea and A


Graph has 
gradient -Ea/

R


Mixture
s


Easily 
separated


Filtration


Fractional


1.9 RATE EQUATIONS


The Arrhenius 
equation


Shows how the rate 
constant, k, varies with 

temperature


K=Ae


Second order, 2
Order of 
Reaction


Logarithmic form:

ln(k) = -Ea/RT + 

ln(A)


k = rate constant

A = Arrhenius constant

Ea = activation energy 

(J)

R = gas constant (8.31 J 

K-1mol-1)

T = temperature (K)


Plot ln(k) 
against 1/T


Graph has 
gradient -Ea/R


Use graph 
to find Ea 

and A


Overall order 

of reaction


Doubling the concentration of a 
second order reactant 


Rate of reaction 

is 4 times as fast


First order, 1


Sum of each individual 
order


Doubling the concentration of a 
first order reactant


Rate of reaction 
doubles


Zero order, 0


The power to which the 
reactant concentration is 
raised in the rate equation


Changing the concentration of a 
zero order reactant 


No effect on rate 


Rate = k[A]m[B]n

 where m and n are the orders of 

reaction with respect to reactants 

A and B and k is the rate constant


Links reactant 
concentrations to rate


Rate constant, k, increases 
with temperature


Catalysts can appear 
in the rate equation


Units of rate is 
mol dm-3s-1


AQA
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T = temperature (K)


1.9 RATE EQUATIONS:�
THE ARRHENIUS EQUATION
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Shows how the rate 
constant, k, varies 
with temperature


Logarithmic form:

ln(k) = -Ea/RT + ln(A)


k = rate constant


Plot ln(k) against 1/T


Graph has gradient 
-Ea/R


Use graph to find Ea 
and A


A = Arrhenius constant


Ea = activation energy (J)


R = gas constant (8.31 J K-1mol-1)


    

-Ee 

RT K = Ae  
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Mixture
s


Easily 
separated


Filtration


Fractional
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Rate Determining Step
 Rate Experiments


The slowest step 
of a reaction 


Determines the 
rate of reaction


Each reactant in the rate equation, or 
a derivative of each reactant, must 
appear in the rate determining step


The order of reaction of a reactant tells 
you how many molecules of that reactant 

are in the rate determining step


E.g. For a reaction with rate=k[NO]2[O2], the 
rate determining step must include 2 

molecules of NO and one molecule of O2


Initial rates 
method


Continuous monitoring 
methods


Graphs


Repeat an experiment several 
times using different 

concentrations of reactants


Used to determine 
rate equations


Calculate the initial rate for each 
experiment by using the gradient of a 

concentration-time graph


Concentration-time 
graphs
 Rate- concentration 

graphs


Calculate reaction rate from 
the gradient of a graph


Deduce order of reaction 
from shape of graph


E.g. Change in colour: 

Regularly measure the 

absorbance using a 
colorimeter


E.g. Gas produced:

 Regularly measure gas 

in gas syringe


E.g. Loss of mass: 

Regularly measure change in mass using a 

mass balance
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