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Chemical Reaction 
(IGCSE Chemistry Syllabus 2016-2018) 

 

Collision Theory  

o Collision of particles are needed for a chemical reaction to take place  

o Successful collision: particles have enough activation energy at moment of impact to 

break preexisting bonds and form new bonds  

o Activation energy: Minimum energy required for a successful collision to occur  

 

Rate of Reaction  

o Rate of reaction: the concentration of reactant used up or product made in a given time  

o Unit: (mol/dm3)/s 

o Rate of reaction can be influenced by:  

(i) Concentration  

(ii) Pressure  

(iii) Temperature  

(iv) Catalyst  

(v) Particle size (surface area)  

Concentration  

 

- Concentration of reactants 

increases, rate of reaction 

increases  

- More particles per unit volume 

- Collision rate between reacting 

particles increases  

- Frequency of collision increases  

- Frequency of successful collision 

increases  

Pressure 

 

- Pressure in a gaseous system 

increases, rate of reaction 

increases  

- The distance between particles is 

reduced under pressure  

- There are more particles per unit 

volume 

- Frequency of collision increases  

- Frequency of successful collision 

increases 
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Temperature  

 

- Temperature increases, rate of 

reaction increases  

- Average kinetic energy increases 

- Particles move faster  

- Frequency of collision increases  

- Frequency of successful collision 

increases 

Catalyst  

 

- Catalyst: a substance which 

speeds up a chemical reaction but 

remained unchanged at the end  

- Adding catalyst, rate of reaction 

increases  

- Catalyst provides an alternative 

pathway with lower activation 

energy  

- More particles will have an 

energy greater than or equal to 

activation energy  

- Frequency of collision increases  

- Frequency of successful collision 

increases 

- The larger the surface area of 

catalyst, the higher rate of 

reaction  

Particle size (surface area)  

 

- Particle size decreases (increasing 

surface area), rate of reaction 

increases  

- More reactant particles exposed to 

collide 

- Frequency of collision increases  

- Frequency of successful collision 

increases 

- Flour dust and wood dust have 

large surface area and are 

combustible. A spark from a 

machine, can cause explosion  
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Measuring Rates of Reaction Experimental  

Gas Evolved  If a gas evolves during the reaction, the volume 

of gas can be measured per unit time using a 

gas syringe  

e.g. 2H2O2  2H2O + O2 

Mass Loss 

 

If a gas evolves, measure loss in mass per unit 

time by placing on a balance then putting a 

cotton wool on top to allow gas to pass but not 

enter and to avoid spillage of chemical  

e.g. CaCO3 + 2HCl  CaCl2 + CO2 + H2O 

Colour change  If a colour change occurs, we can measure the 

time taken to go cloudy  

 

Graph of Rate of Reaction  
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Concentration  

 
Pressure  

Temperature  

Catalyst  

Particle size (surface 

area)  
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Reversible Reactions  

o Reversible reaction: a reaction in which reactants form products and the products can 

then react or decompose to form the reactants  

 

o Dynamic equilibrium:  

- Rate of forward reaction = rate of backward reaction  

- Concentration of reactants and products remain constant  

- Close system  

 

Equilibrium  

o Le Chatelier’s Principle: if conditions of an equilibrium are changed, the position of 

equilibrium moves to oppose change  

o Equilibrium is affected by:  

i. Temperature  

▪ High temperature favors endothermic reaction  

▪ Low temperature favors exothermic reaction  

 
▪ High temperature favors forward reaction  

▪ Low temperature favors backward reaction  
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ii. Pressure  

▪ High pressure favors side with less number of molecules  

▪ Low pressure favors side with more number of molecules  

 

▪ High pressure favor forward reaction 

▪ Low pressure favor backward reaction  

iii. Concentration  

 
▪ High concentration of hydrogen will shift the equilibrium to the right, 

increase the yield of ammonia, to oppose the change  

▪ Removing ammonia (low concentration of ammonia) will shift the 

equilibrium to the right, to increase the yield of ammonia, to oppose the 

change  

 

 

 

 

 

 

 

 

  

Haber process:  

 

- Haber process is an exothermic reaction  

- Condition:  

i. Temperature: 450 ºC 

ii. Pressure: 200 atm  

- Low temperature favors exothermic reaction, however, 450 ºC is used  if the 

temperature is too low, the rate of reaction will be very slow  

- High pressure favor the side with less number of molecules, 200 atm (but not higher 

pressure) is used as it is costly to maintain high pressure system  
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Redox  

o Redox reaction: one in which one species has been oxidized and another species has been 

reduced  

OIL (Oxidation is loss) RIG (Reduction is gain) 

Lose electron  Gain electron  

Gain oxygen  Lose oxygen  

e.g. 

Lose electron/gain oxygen   

Na + O2  Na2O 

0 +1 

Na loses an electron to form Na+ 

Na gains oxygen to form Na2O 

 

e.g.  

Gain electron/lose oxygen  

Na + Fe2O3  Na2O + Fe  

           +3                       0 

Fe3+ gains electrons to form Fe 

Fe2O3 loses oxygen to form Fe 

 

Reducing Agent Oxidizing Agent 

Reducing agent undergoes OXIDATION Oxidizing agent undergoes REDUCTION  

 

 


