
Rates of Reactions	

	

The  rate  of  a  reaction  is  the  change  in 
concentration per unit time of any one reactant or 
product.	

	

	

The rate of reaction at a particular instant in time 
is called the instantaneous rate.	
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Factors affecting reaction rate

Nature of reactants
§  Ionic  reactions  are  fast  because  they  merely 

involve  the  coming  together  of  oppositely 
charged ions.

§ Covalent reactions are usually slower at room 
temperature, because they involve breaking 
covalent bonds.
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Particle size


§ Marble  chips  react  with  HCl  to  release   

_______.   However if  the marble chips are in 
powder form, there will be an increase in the 
rate of the reaction.

§  It is easier to light a fire using small pieces of 
wood rather than a large log.

Deirdre Brennan@mpc 
3 



Concentration


•  The rate of a chemical reaction increases 

with increased concentration.  When sodium 
thiosulphate is reacted with HCl , a 
precipitate of sulphur is formed.   This 
sulphur is in the form a cloudy yellow 
suspension.  It will block the view of a cross 
drawn on a piece of paper.

Deirdre Brennan@mpc 
4 



Pressure



•  Only relevant to gaseous reactions and 
has the same effect as concentration.  
Increased pressure increases reaction 
rate.  Decreased pressure slows down 
the rate of a gaseous reaction.
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Temperature

•  All reactions are faster at higher 
temperatures. The rate of reaction 
is approximately doubled for every 
10oC rise in temperature.  When 
sodium thiosulphate is reacted 
with HCl , a precipitate of sulphur 
is formed.   This sulphur is in the 
form a cloudy yellow suspension.  
It will block the view of a cross 
drawn on a piece of paper.  By 
increasing the temperature of the  
reaction solution the rate at which 
the sulphur appears increases also.
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Catalysts

§ Rates  can  be  increased  (and  sometimes 
decreased)  by  the  presence  of  certain 
substances  which  are  not  consumed  in  the 
reaction and are left chemically unchanged at 
the end. Such substances are called catalysts.
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An example of a catalytic 
reaction

•  A catalyst is a substance that alters the rate of a 
chemical reaction but is not consumed in the 
reaction. We used MnO2   was used to 
help H2O2 decompose to form water 
and oxygen gas.   The mass of MnO2 is 
the same at the beginning and end of 
the expt.
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General properties of 
catalysts

§  Catalysts are recovered from a reaction unchanged with 
the same  chemical properties.

•  Catalysts are specific. Enzymes are 
biological catalysts that have very specific 
functions.

•  Catalysts needed in small amounts to 
function.

•  Equilibrium is reached quicker by using a 
catalyst.

•  Catalysts can be destroyed by catalytic 
poisons. Arsenic inhibits the action of 
certain enzymes in the body.
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Enzyme Function
catalyse Break down H2O2 in liver. H2O2  is formed

by cells in body and is toxic.(fastest enzyme
known)

Amalyse Breaks down starch to Maltose
Maltase Breaks down maltose to glucose
Sucrase Breaks large sugars into sucrose
Lipase Breaks down fats
Pepsin Breaks down proteins
Lysozyme Breaks down bacteria in order to  fight

infection

Industrial catalysts.
Enzyme Function
Hydrolases Used in washing powders . They

break down fat, protein, and
carbohydrate molecules.

Protease Used to break down protein based
stains such as blood at low
temperatures.
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(b)  Types of catalysis  


§ Homogeneous Catalysis
•  Both catalyst and reactants are all in 

the same phase, e.g. all liquids or all 
gases.  There is no boundary between 
catalyst and reactants
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Heterogeneous Catalysis

•  There is a definite boundary between 
catalyst and reactants. The 
decomposition of H2O2 (Liquid)using  
MnO2 (Solid) as a catalyst is an 
example of heterogeneous catalysis as 
the reactant and a catalyst are in 
different phases.

Deirdre Brennan@mpc 
12 



Autocatalysis

•  This is where one of the products of 
the reaction becomes a catalyst.  An 
example of autocatalysis is given in 
the reaction of  KMnO4 and 
ammonium Iron(II) Sulphate crystals.  
The Mn2+ ions that are formed act as a 
catalyst and speeds up the rate of the 
reaction.
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Mechanisms of catalysis

•  There are two major mechanisms by 
which catalysts work.  They are the 
Intermediate Formation Theory and 
the Surface Adsorption Theory.
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Intermediate Formation Theory

§ Arrhenius  suggested  that  an  intermediate 
compound  is  formed  by  the  catalyst.   The 
intermediate compound may only exist for a 
very short time.

§ See lock and key slideshow animation

Deirdre Brennan@mpc 
15 



Deirdre Brennan@mpc 
16 



Surface Adsorption Theory

•  This occurs when solid substances 
acting as catalysts can hold quantities 
of gases and liquids on their surfaces.  
Finely divided nickel/Platnium are 
known for their ability to do this. 
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Surface Adsorption Theory  


Platinum
Rhodium
Palladium
All “d” block elements
Allow gases to adsorb on to their 

surface to create temporary bonds
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Catalytic Convertors

•  CO + NO  in the presence to Platinum      
=  C02+ N2

•  Lead petrol  kills a cataylst
•  The reaction in a catalytic convertor in 

a car is an example of ………………
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Step 1 
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Step 2
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Step 3
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Step 4
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Collision theory

•  For successful reaction to occur 
reacting particles must collide with 
each other.

•  If a minimum energy is reached a 
product will be formed.

•  An effective collision occurs when 
bonds are broken and new bonds are 
formed.
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Activation energy

•  Is the minimum 
amount of energy 
that is required for 
a reaction to occur
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Activation energy
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What reduces activation 
energy?

•  Catalyst
•  Particle size
•  Concentration
•  Ionic reactions have lower activation 

than covalent reactions
•  Pressure
•  Temperature
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