
	 1	

1.11  Electrochemistry 

Recap from 1.7: 

Oxidation and Reduction: 

Oxidation and Reduction: 

• Oxidation and reduction reactions can be identified by looking at the reaction in terms of 
electron transfer: 

Definitions: 
 

 
Oxidation 
Is 
Loss of electrons 

 
 
 

Reduction 
Is 
Gain of electrons 

 
 

• Oxidation and reduction must occur simultaneously as all reactions involve a movement of 
electrons.  

• These reactions are given the shorthand term of REDOX reactions. As they involve  
 

REDuction and OXidation  
 
Example:  Identify what has been oxidised and reduced: 
 

1) Overall chemical equation: 
 

            Mg(s) + 2HCl(aq) à MgCl2(aq) + H2(g) 
 

2) Covert to ionic equation and identify spectator ions: 
 

            Mg(s) + 2H+
(aq) + 2Cl-(aq) à Mg2+

(aq) + 2Cl-(aq) + H2(g) 
 

3) Remove spectator ions and identify what will be in each ½ equation: 
 

            Mg(s) + 2H+
(aq)  à Mg2+

(aq) + H2(g) 
 

4) Write the half equation and determine REDOX using OILRIG: 
 

            Mg(s) à Mg2+
(aq) + 2e-  Oxidation – lost electron 

 
            2H+

(aq) + 2e- à H2(g)    Reduction – gained electron 
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Oxidation states and REDOX reactions 
• As oxidation states show the movement of electrons in a reaction it is possible to use these 

to identify what has been oxidised and what has been reduced: 
 
 Mg(s) + 2HCl(aq) à MgCl2(aq) + H2(g) 
 0 +1 -1 +2 -1 0 
     -1 
REDOX: 

• In this reaction Mg has lost 2e  Oxidation 
 

• In this reaction each H+ has gained 1e Reduction 
 
Oxidation states: 

• Mg oxidation state: 0 à +2 Oxidation state has increased à Oxidation 
 

• H+ oxidation state: +1 à 0 Oxidation state has decreased à Reduction 
 

Summary: 
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Oxidation is an increase in oxidation state	

Reduction is a decrease in oxidation state   
 
                   (Its oxidation state REDUCES) 
	



	 3	

Oxidising and reducing agents: 
 
 Mg(s) + 2HCl(aq) à MgCl2(aq) + H2(g) 
 0 +1 -1 +2 -1 0 
     -1 

• Mg oxidation state has been increased from 0 à +2  Oxidised (electrons lost) 
 
• H oxidation state has been reduced from 0 à -1  Reduced (electrons gained) 

 
So: 

 
• Mg can only lose its electrons if there is a species to accept these electrons 

 
• As H accepted the electrons from magnesium for it to be oxidised we say that hydrogen is 

the oxidising agent 
 

• H can only gain electrons if there is a species to lose these electrons to 
 

• As Mg gave the electrons to hydrogen for it to be reduced we say that magnesium is the 
reducing agent:  

 
 
Oxidation – Reducing agents 
Is 
Loss of electrons 

 
 
 

Reduction – Oxidising agents 
Is 
Gain of electrons 

 
 
Basically:  
 
If it is oxidised it is a reducing agent   If it is reduced it is an oxidising agent 
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Questions: 
 

1) Look at the following reactions and decide whether they are oxidation or reduction 
reactions: 

 
a. Ca à Ca2+ + 2e- 

 
b. Cl2 + 2e- à 2Cl- 

 
c. 2Br- à Br2 + 2e- 

 
2) Convert the following reaction into half equations, then identify the species that has been 

oxidised and which species has been reduced: 
 
 Overall reaction: 
 

            2KI(aq) + Cl2(aq) à 2KCl(aq) + I2(aq) 
 
 Ionic equation: 
 
 
 
 
 Half equations and state which is oxidation and which is reduction: 
 
 
 
 
 
 
 

3) Write the formulas for the following compounds: 
 

 Manganese (IV) oxide   Sodium sulphate (VI) 
 
 
 
 
 
 Sodium sulphate (IV)   Iodate (V) with a 1- charge 
 
 
 
 
 

4) Find the oxidation state of the element in bold 
 
 VO3 MgSO3 NaClO3 Na2Cr2O7 
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5) Assign oxidation numbers, identify and explain which has been oxidised and reduced: 
a)  
 2Mg(s)  +  O2(g)  à  2MgO(s) 
Ox No’s  __  __   __  __ 
 
Oxidised: Reason: 

 
Reduced: Reason: 

 
 

b) 
 Mg(s)  +  H2SO4(aq)  à  MgSO4(aq) + H2(g) 
Ox No’s  __ __ __ __   __ __ __ __ 
 
Oxidised: Reason: 

 
Reduced: Reason: 

 
 

c) 
 Li(aq)  +  HNO3(aq)  à  LiNO3(aq) + H2(g) 
Ox No’s  __ __ __ __   __ __ __ __ 
 
Oxidised: Reason: 

 
Reduced: Reason: 
 
 
6) Assign oxidation numbers, identify and explain which has been oxidised and reduced: 
a)  
 2Ca(s)  +  O2(g)  à  2CaO(s) 
Ox No’s  __  __   __  __ 
 
Oxidising agent: Reason: 

 
Reducing agent: Reason: 
 
b) 
 Sr(s)  +  H2SO4(aq)  à  SrSO4(aq) + H2(g) 
Ox No’s  __ __ __ __   __ __ __ __ 
 
Oxidising agent: Reason: 

 
Reducing agent: Reason: 
 
c) 
 Na(s)  +  HNO3(aq)  à  NaNO3(aq) + H2(l) 
Ox No’s  __ __ __ __   __ __ __ __ 

 
Oxidising agent: Reason: 

 
Reducing agent: Reason: 
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The reactivity series - GCSE 
• Most reactive prefer to exist in their oxidised form (positive ions) 
• Least reactive prefer to exist in their reduced form (as elements) 

Element 
Oxidised 

form 
Reduced 

form 

 

Potassium K+ K 
Sodium Na+ Na 
Lithium Li+ Li 
Calcium Ca2+ Ca 
Magnesium Mg2+ Mg 
Aluminium Al3+ Al 
Zinc Zn2+ Zn 
Iron  Fe2+ Fe 
Tin Sn2+ Sn 
Lead Pb2+ Pb 
(Hydrogen) H+ H 
Copper Cu2+ Cu 
Mercury Hg2+ Hg 
Silver Ag+ Ag 
Gold Au+ Au 
 
 
 

 

Consider the reactions: 
 
       Mg(s)     +     Zn2+

(aq)      à     Mg2+
(s)     +     Zn(s) 

 
       The half equations: 

 
  Mg(s)     à     Mg2+

(aq)     +     2e-     Oxidised 
 
   Zn2+

(aq)     +     2e-    
 à     Zn(s)              Reduced 

 

       Zn(s)     +     Cu2+
(aq)     à     Zn2+

(aq)     +     Cu(s) 

       The half equations: 
 
       Zn(s)      à     Zn2+

(aq)      +      2e-       Oxidised 
 

       Cu2+
(aq)     +     2e-

     à     Cu(s)                   Reduced 

 

 
• In these 2 reactions, zinc has been oxidised and reduced. 
• This means that the zinc reaction could be better written as an equilibrium:  

 
 Zn2+ + 2e-  Zn 
 
Apply Le Chateliers Principle: 

 
1. Add electrons to the system, the equilibrium shifts to remove electrons – Forward 
2. Remove electrons from the system, the equilibrium shifts to add electrons – Reverse 

 
• With a metal ion / metal whose tendency to lose electrons is greater, the Zn2+ / Zn will gain 

electrons, the equilibrium shifts – Forward direction 
 
 Zn2+ + 2e- à Zn 
 

• With a metal ion / metal whose tendency to gain electrons is greater, the Zn2+ / Zn will lose 
electrons, the equilibrium shifts – Reverse direction 

 
 Zn  à	 Zn2+ + 2e-   
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Electricity from chemical reactions 
• Chemical reactions involve a transfer of electrons: 

 Zn(s)     +     Cu2+
(aq)     à     Zn2+

(aq)     +     Cu(s) 

• It is possible to make these electrons move from one system to another through an external 
wire - electrical current. 

• This is the basis of all batteries – cells 
• All cells are made from 2 half-cells: 

 
Chemical reactions to flow of electrons: 

• Each metal in the reactivity series has its own equilibrium position. 
• Some will release electrons better than others – half cells: 

 

 
Magnesium half cell 

 
Zinc half cell 

 
Copper half cell 

 
 
 
 
 
 
• The magnesium half-

cell is better at 
releasing electrons. 

 
Connected to the zinc: 
 
• The electrons would 

flow from magnesium 
to zinc. 

 
• Think of a strip of zinc placed into a 

solution of its own metal ions. 
• An equilibrium is established: 

 
Zn2+ + 2e- 	 Zn 
 
 

 
 
 
 
 
 
• The copper half-cell is 

not as good at 
releasing electrons. 

 
Connected to the zinc: 
 
• The electrons would 

flow from zinc to 
copper. 

 
As with any equilibrium: 
 
• If zinc was accepting electrons, the equilibrium would shift to the right in order to remove them 
• If zinc was donating electrons, the equilibrium would shift to the left in order to replace them 
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Cells and half cells – completing the circuit 
• The cell is made up from 2 half cells joined together giving a flow of electrons. 
• To complete the circuit a salt bridge is added allowing ions (charges) to flow. 
• The salt bridge is made by soaking filter paper in a saturated solution of KNO3. 

 
 

• Electrons are being removed from the 
equilibrium. 

• Equilibrium shifts to the left to replace 
them: 

• Electrons are being added to the 
equilibrium. 

• Equilibrium shifts to the right to remove 
them: 

 
 Zn à Zn2+ + 2e- Cu2+ + 2e- à Cu 
 
 Oxidation at the negative electrode Reduction at the positive electrode 
 
The overall equation: 

• As electrons are removed from one metal/ion system, the equilibrium shifts to replace the 
electrons.  

• As electrons are added to the other metal/ion system, the equilibrium shifts to remove the 
electrons.  

• A continuous flow of electrons occurs until either the metal or ions in the solution run out: 

 Zn(s)     +     Cu2+
(aq)     à     Zn2+

(aq)     +     Cu(s) 

• The same chemical reaction where the electron transfer has moved through an external 
wire – current. 

 
The voltage: 
 

• The potential difference gives a voltage / EMF reading between the 2 half cells.   
• In this case = 1.1V 



 

Fuel Cells 

• A fuel cell is an electrochemical cell in which a fuel donates electrons at one electrode and 
oxygen gains electrons at the other electrode 

• These cells are becoming more common in the automotive industry to replace petrol or diesel 
engines 

• As the fuel enters the cell it becomes oxidised which sets up a potential difference or voltage 
within the cell 

• Different electrolytes and fuels can be used to set up different types of fuel cells 
• An important cell is the hydrogen-oxygen fuel cell which combines both elements to release 

energy and water 

 

Diagram showing the movement of hydrogen, oxygen and electrons in a Hydrogen-Oxygen fuel 
cell 



Evaluating Fuel Cells 
Advantages 

• They do not produce any pollution: the only product is water 
• They produce more energy per kilogram than either petrol or diesel 
• No power is lost in transmission as there are no moving parts, unlike an internal combustion 

engine 
• No batteries to dispose of which is better for the environment 
• Continuous process and will keep producing energy as long as fuel is supplied 
• Quieter so less noise pollution 

Disadvantages 

• Materials used in producing fuel cells are expensive 
• High pressure tanks are needed to store the oxygen and hydrogen in sufficient amounts which 

are dangerous and difficult to handle 
• Fuel cells are affected by low temperatures, becoming less efficient 
• Hydrogen is expensive to produce and store 
• Quieter so potential danger to pedestrians if used in cars and lorries 

Uses of Fuel Cells 
Hydrogen, diesel and petrol are all highly flammable fuels. Fuel cells have their advantages and 
disadvantages depending on the use. 

Fuel cells in spacecraft 

strengths weakness 

no moving parts to maintain have to be continuously supplied with oxygen and hydrogen 

 

although this could be rectified by using solar cells to electrolyse the 

water produced back into oxygen and hydrogen 

small for the amount of 

electricity produced 

water they produce can be used 

for drinking water 

 

Fuel cells in vehicles 

 strengths weaknesses 

fuel cells • quiet in use 

• water is the only waste 

• fewer moving parts 

• hydrogen is difficult to store 

• not many places to fill up with hydrogen 

fuel 

petrol/diesel • easier to store 

• a lot more places to fill up with 

fuel 

• noisy during use 

• carbon dioxide is a waste product 

• many moving parts 

 

 



Chemical Cells  
Chemical cells use chemical reactions to convert and transfer energy to electrical energy. They will 
produce a voltage only up until one of the reactants has been used up (we say the battery has "gone 
flat"). 

A simple chemical cell is made up of two parts: 

• two different metals, each dipped into a solution of one of their salts 
• a 'salt bridge' to allow dissolved ions to pass from one solution to the other 

Batteries, like the ones in torches and mobile phones, are made up of chemical cells.  

There are many types of chemical cell, each with different chemical reactions. 

Fuel cells will produce a voltage continuously, provided they have a constant supply of fuel and 
oxygen (from the air). 

Hydrogen-oxygen fuel cells 

In this type of fuel cell, hydrogen and oxygen are used to produce a voltage. The only product from 
this reaction is water. 

A hydrogen-oxygen fuel cell and electric motor are much quieter, and need less maintenance, than 
a petrol or diesel engine, but the hydrogen still needs to be stored in a container - like a tank. 

hydrogen + oxygen → water 
2H2 + O2 → 2H2O 



 
Higher Tier 

At the cathode: 2H2(g) → 4H+(aq) + 4e- 

At the anode: O2(g) + 4H+(aq) + 4e- → 2H2O(l) 

 



 
 
 
 
 
 
 
 
 

Edexcel GCSE Chemistry 
 

Topic 1: Key concepts in chemistry 
Calculations involving masses  

Notes 
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1.41 Describe the limitations of particular representations and models, to 
include dot and cross, ball and stick models and two- and three-dimensional 
representations 

● Main limitation is that it applies really well only to the small class of solids 
composed of Group 1 and 2 elements with highly electronegative elements such 
as the halogens 

● In covalent molecular, the dot-cross diagrams don’t express the relative 
attraction of shared electrons due to electronegativity (learn about this at 
A-level more)  

● 2d diagrams don’t show the 3d arrangement of atoms, and 3d diagrams don’t 
show the share or transfer of electrons 

 

1.42 Describe most metals as shiny solids which have high melting points, 
high density and are good conductors of electricity whereas most 
non-metals have low boiling points and are poor conductors of electricity 
 
1.43 Calculate relative formula mass given relative atomic masses 
 

● Relative formula mass (Mr) of a compound: sum of the relative atomic masses of 
the atoms in the numbers shown in the formula (remember you could have 
more than 1 atom of a certain element in a compound e.g. in CaCl2,there are 2 
atoms of chlorine so you need to add on 35.5 x2) 

● In a balanced chemical equation:  
sum of Mr of reactants in quantities shown = sum of Mr of products in quantities 
shown 

 

1.44 Calculate the formulae of simple compounds from reacting masses and 
understand that these are empirical formulae 

 
● to calculate formula from reacting masses: 

a. work out moles of each using moles = mass æ  molar mass 
b. work out the ratio of moles 
c. times the ratio so that you get the smallest whole numbers possible 
d. find the formula by timesing each element by their number in the ratio 

(remember to use little numbers not a big number at the front) 



● This  is  an empirical  formula because it shows  the simplest ratio of  the number of 
atoms of  different types of  elements  in a compound 

 
1.45 Deduce:  the empirical formula of a compound from the formula of its 
molecule,  and the molecular formula of a compound from its empirical 
formula and its relative molecular mass 
 

● Empirical formula from the formula  of molecule: 
o  if  you have a common  multiple  e.g. Fe2O4, the empirical formula is  the 

simplest whole number ratio, which would  be FeO2 
o if there  is  no  common  multiple, you already have the empirical  formula 

● Molecular  formula from empirical  formula and  relative  molecular  mass 
o Find relative  molecular  mass of  the empirical  formula  
o Divide relative  molecular  mass of  compound by that of the empirical 

formula  
o Multiply the number of  each type of  atom in  the empirical  formula by this 

number 
o e.g. if answer was 2 and  the empirical  formula was Fe2O3 then the 

molecular  formula would  be empirical formula x 2 = Fe4O6 

 

1.46 Describe an experiment  to determine  the empirical formula of a simple 
compound such as magnesium oxide 
 

● weigh some pure magnesium 
● Heat magnesium to burning  in a crucible to form magnesium oxide, as the 

magnesium will react with the oxygen in the air 
● weigh the mass of the magnesium oxide 
● Known quantities:   mass of magnesium used & mass of magnesium oxide 

produced   
● Required calculations:    

○ mass oxygen = mass magnesium oxide  - mass magnesium  
○ moles magnesium = mass magnesium ÷ molar mass magnesium   
○ moles oxygen = mass oxygen ÷ molar mass oxygen   
○ calculate  ratio of  moles of magnesium to moles of oxygen 
○ use ratio to form empirical formula (same method as 1.44) 
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1.47 Explain the law of conservation of mass applied to: a closed system 
including a precipitation reaction in a closed flask and a non-enclosed 
system including a reaction in an open flask that takes in or gives out a gas 
 

● Law of conservation of mass: no atoms are lost or made during a chemical 
reaction so the mass of the products = mass of the reactants  

o Therefore, chemical reactions can be represented by symbol equations, 
which are balanced in terms of the numbers of atoms of each element 
involved on both sides of the equation. 

● With a precipitation reaction – precipitate that forms is insoluble and is a solid, 
as all the reactants and products remain in the sealed reaction container then it 
is easy to show that the total mass is unchanged 

● Does not hold for a reaction in an open flask that takes in or gives out a gas, 
since mass will change from what it was at the start of the reaction as some 
mass is lost when the gas is given off 

 

1.48 Calculate masses of reactants and products from balanced equations, 
given the mass of one substance  
 

● Find moles of that one substance: moles = mass / molar 
mass 

● Use balancing numbers to find the moles of desired 
reactant or product (e.g. if you had the equation: 
2NaOH + Mg -> Mg(OH)2 + 2Na, if you had 2 moles of 
Mg, you would form 2x2=4 moles of Na) 

● Mass = moles x molar mass(of the reactant/product) to 
find mass  

 
1.49 Calculate the concentration of solutions in g dm-3 

● Concentration of a solution can be measured in mass per given volume of 
solution e.g. grams per dm3 (g/dm3) 

● to calculate concentration of a solution use the equation 
 concentration (g dm-3) = mass of solute (g) æ  volume (dm3) 

● To calculate mass of solute in a given volume of a known concentration use the 
equation:  mass = conc x vol i.e. g = g/dm3 x dm3  (think about the units!) 

 

1.50 (higher tier) Recall that one mole of particles of a substance is defined 
as: the Avogadro constant number of particles (6.02 x 1023 atoms, 
molecules, formulae or ions) of that substance and a mass of ‘relative 
particle mass’ g 

● The number of atoms, molecules or ions in one mole of a given substance is the 
Avogadro constant: 6.02 x 1023 per mole. 

● the mass of one mole of particles is the ‘relative particle mass’ in grams 



 
1.51 (higher tier) Calculate the number of: moles of particles of a substance 
in a given mass of that substance and vice versa, particles of a substance in 
a given number of moles of that substance and vice versa and particles of a 
substance in a given mass of that substance and vice versa 
 

● Chemical amounts are measured in moles. The symbol for the unit mole is mol. 
● The mass of one mole of a substance in grams is numerically equal to its relative 

formula mass. 
o For example, the Ar of Iron is 56, so one mole of iron weighs 56g. 
o The Mr of nitrogen gas (N2) is 28 (2 x 14), so one mole is 28g. 

● One mole of a substance contains the same number of the stated particles, 
atoms, molecules or ions as one mole of any other substance 

● You can convert between moles and grams by using this equation:  
moles = mass (g) æ  relative atomic mass 

o E.g how many moles are there in 42g of carbon? 
▪ Moles = Mass / Mr = 42/12 = 3.5 moles 

● The number of particles, atoms, molecules or ions in a mole of a given substance 
is the Avogadro constant: 6.02 x 1023 per mole. 

o this means the number of particles in a given number of moles of a 
substance= moles x avogadro's constant  

o e.g. for 5 moles = 6.02 x 1023 x 5 
 

1.52 (higher tier) Explain why, in a reaction, the mass of product formed is 
controlled by the mass of the reactant which is not in excess 
 

● In a chemical reaction with 2 or more reactants you will often use one in excess 
to ensure that all of the other reactant is used  

o The reactant that is used up / not in excess is called the limiting reactant 
since it limits the amount of products  

● if a limiting reagent is used, the amount reactant in excess that actually reacts is 
limited to the exact amount that reacts with the amount of limiting reagent you 
have, so you need to use the moles/mass of the limiting reagent for any 
calculations 

 

 
 
 
 
 
 



1.53 (higher tier)  Deduce the stoichiometry of a reaction from the masses of 
the reactants and products  
 

● Stoichiometry refers  to the balancing  numbers in front of  compounds/elements 
in reaction equations 

● Balancing numbers in a symbol equation  can be calculated  from the masses of 
reactants  and  products: 

○ convert the masses in  grams  to amounts  in moles (moles  = mass/Mr) 
○ convert the numbers of moles to simple  whole number ratios  

● e.g. for the reaction: Cu  + O2 -> CuO  (not  balanced), 127 g Cu react,  32g of 
oxygen react and  159g  of CuO are formed. Work  out the balanced equation 
using the masses given: 

○ moles: (moles  = mass/Mr) 
Cu: moles = 127 / 63.5 = 2 
O2: moles= 32 / (16 x 2) = 32/32 = 1 
CuO moles = 159 / (16 + 63.5) = 2 

● therefore you have a ratio of 2:1:2  for Cu:O2:CuO, making the overall 
balanced equation  2Cu + O2 -> 2CuO 
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Topic 8:  Fuels and Earth science  
Fuels 

Notes 
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8.1 Recall  that… 
 

● Hydrocarbons are compounds  that contain carbon and  hydrogen only 
 

8.2 Describe crude oil as: 
 

● A complex mixture of hydrocarbons 
● Containing  molecules in which  carbon atoms are  in chains or rings (names, 

formulae and  structures of specific ring molecules  not required) 
● An important source of  useful substances (fuels and  feedstock for the 

petrochemical industry) 
● A finite resource 

 

8.3 Describe and explain the separation of crude oil into simpler, more 
useful  mixtures by the process of fractional distillation 
 

● Crude oil is  a mixture of different hydrocarbons,  different hydrocarbons  have 
different boiling points (longer chain  hydrocarbons have higher boiling  points) 

● The crude oil  is  heated in the fractionating column  and  the oil evaporates  and 
condenses at a number of  different temperatures.  

● The fractionating  column  works continuously,  heated crude oil  is  piped  in at the 
bottom. The vaporised  oil rises up the column  and  the various fractions  are 
constantly tapped off at the different levels where they condense.  

● The fractions  can be processed to produce fuels  and  feedstock for the 
petrochemical industry. 

 

8.4 Recall  the names  and uses  of the following fractions: 
 

● Gases:  domestic  heating and  cooking 
● Petrol:  fuel for cars 
● Kerosene: fuel for aircraft 
● Diesel oil:  fuel for some cars and  trains 
● Fuel  oil:  fuel for large ships and  in some power stations 
● Bitumen: surface roads and  roofs 
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8.5 Explain how hydrocarbons in different  fractions differ  from each  other 
in: the number of carbon and hydrogen atoms their  molecules  contain, 
boiling points, ease  of ignition, and viscosity and are mostly members  of the 
alkane homologous series 
 

● Some properties of hydrocarbons depend on  the size of their molecules. These 
properties influence their use as fuels. 

● Shorter the molecules, the less viscous it is. (more runny) and  the longer the 
molecules, the more viscous  it is. 

● The shorter the molecules, the lower the temperature at which that fraction 
evaporates  or condenses – and  the lower its boiling point. 

● The shorter the molecules – the more  flammable  it is, so the easier  it is to ignite 
 

8.6 Explain a homologous series  as a series  of compounds which: 
 

● Have the same general  formula  
● Differ by CH2 in molecular  formulae from neighbouring compounds 
● Show  a gradual variation  in physical properties, as exemplified by their boiling 

points 
● Have similar chemical properties 

 

8.7 Describe the complete combustion of hydrocarbon fuels  as a reaction in 
which: 
 

● CO2 and  H2O are produced 
● Energy is  given out (exothermic) 

 

8.8 Explain why the incomplete combustion of hydrocarbons can produce 
carbon and carbon monoxide 
 

● If there’s  not enough  oxygen, some of the fuel  doesn’t burn  – this is  partial 
combustion.  Here, solid  particles of  soot (carbons)  and  unburnt  fuel are 
released. 

● Carbon monoxide (CO) is  also released when there  isn’t enough oxygen to 
produce  CO2 instead 

 

8.9 Explain how carbon monoxide behaves  as a toxic gas 
● carbon  monoxide is  a colourless  and  odourless gas which, if breathed in, 

prevents red blood cells carrying  oxygen around  your body, which  leads to death 
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8.10 Describe the problems caused by incomplete combustion producing 
carbon monoxide and soot in appliances that use carbon compounds as 
fuels  
 

● Carbon monoxide causes health  problems 
● Soot  causes global  dimming 

 

8.11 Explain how impurities in some hydrocarbon fuels  result  in the 
production of sulfur dioxide  
 

● Most fuels, including coal, contain  carbon and/or hydrogen and  may  also 
contain  some sulfur  

● when the fuels  are burnt in oxygen, this sulfur can react to form sulfur 
dioxide 

 

8.12 Explain some problems associated with acid rain caused when  sulfur 
dioxide dissolves in rain water 
 

● Damages buildings  and  statues (made of  limestone)  
● Reduce the growth of  or kill trees and  crops  
● Lower pH of water in lakes,  killing  fish 

 

8.13 Explain why, when  fuels  are burned in engines,  oxygen and nitrogen 
can react  together  at high temperatures  to produce oxides  of nitrogen, 
which are pollutants  
 

● Nitrogen and oxygen from the air combine  to produce nitrogen monoxide  
● When this nitrogen monoxide is  released from vehicle exhaust  systems,  it 

combines  with oxygen in the air to form nitrogen dioxide 
● nitrogen monoxide and  nitrogen dioxide are pollutants 

 

8.14 Evaluate the advantages and disadvantages of using hydrogen, rather 
than petrol,  as a fuel  in cars 
 

● Advantages 
○ Use of hydrogen – petrol is from crude oil,  a finite  resource 
○ Only produces  water – no  CO2 produced which  contributes  to global 

warming 
● Disadvantages 

○ Expensive 
○ Difficult to transport and  store hydrogen 
○ Dangerous – hydrogen can be explosive 
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8.15 Recall  that petrol,  kerosene  and diesel  oil are… 
 

● Non-renewable fossil fuels  obtained  from crude oil  
● And methane is a non-renewable  fossil  fuel found in natural gas 

 

8.16 Explain how cracking involves the breaking  down of larger,  saturated 
hydrocarbon molecules  (alkanes)  into smaller, more useful  ones,  some of 
which are unsaturated (alkenes) 
 

● Hydrocarbons can be cracked  to produce smaller, more useful molecules. This 
process involved heating the hydrocarbons to vaporise them.  

● The vapours  are: 
○ Either passed over a hot  catalyst 
○ Mixed with steam  and  heated to a very high  temperature  so that thermal 

decomposition reactions can occur.  
● The products of cracking include  alkanes and unsaturated  hydrocarbons called 

alkenes.  
○ Alkenes have the general formula CnH2n 
○ The first 2 alkenes are  ethene  and  propene.  
○ they are unsaturated  because they have a double bond 

 

8.17 Explain why cracking is necessary 
 

● Demand for smaller chained  alkanes is  much greater  than that for longer chained 
alkanes 

● shorter chained  hydrocarbons ignite  more easily and  so are  more useful as fuels 
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