
Learning Outcomes Leaving Certificate Chemistry 
5 Fuels and Heats of Reaction     
Each topic has a set of boxes which the pupil can tick to show how well they 
understanding or how well they know the topic.  This is useful for revision. 
Bold text indicates Higher Level. 
 

   

5.1 Source of Hydrocarbons (1 class period) 
By the end of this section pupils should be able to  

Good Fair Poor 

 
define hydrocarbon 
recall that coal, natural gas and petroleum are sources of hydrocarbons  
recall that decomposing animal and vegetable wastes are sources of 
methane 
recognise  the hazards of methane production in slurry pits coalmines and 
refuse dumps 
discuss the contribution of methane to the greenhouse effect 
 

   

5.2 Structure of Aliphatic Hydrocarbons  (5 class periods) 
By the end of this section pupils should be able 

Good Fair Poor 

 
define aliphatic hydrocarbon 
know what a homologous series is 
know that alkanes alkenes and alkynes are examples of homologous series 
apply the IUPAC system of nomenclature to  the following homologous 
series: alkanes (to C5), alkenes (to C4)  and alkynes. (only ethyne 
(acetylene)  to be considered) 
define structural isomers 
draw the structural formulas and structural isomers of alkanes to C-5 
construct models of the alkanes (to C5), alkenes (to C4) alkynes (only ethyne 
(acetylene)  to be considered) 
draw the structural formulas of hexane, heptane, octane, cyclohexane and 
2,2,4-trimethylpentane (iso-octane) (isomers not required) 
draw the structural formulas and structural isomers of alkenes to C-4 
state the physical properties  of aliphatic hydrocarbons [physical state, 
solubility (qualitative only) in water and in non-polar solvents 
describe and explain what is observed during a demonstration of the solubility 
properties of methane ethane and ethyne (acetylene)  in polar and non-polar 
solvents 
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5.3 Aromatic Hydrocarbons (1 class period) 
By the end of this section pupils should be able 

Good Fair Poor 

define aromatic hydrocarbon 
describe the structure of benzene, methylbenzene and ethylbenzene 
state the physical properties of aromatic hydrocarbons [physical state, 
solubility (qualitative only) in water and in non-polar solvents 
describe and explain what is observed during a demonstration of the solubility 
properties of methylbenzene in polar and non-polar solvents 
 

   

5.4 Exothermic and Endothermic Reactions (9 class periods) 
By the end of this section pupils should be able 

Good Fair Poor 

recall that chemical reactions can have an associated change in temperature 
of the system 
define endothermic and exothermic reactions 
describe and explain what is observed during a demonstration of an 
endothermic and exothermic reaction 
explain why changes of state can be endothermic or exothermic 
define heat of reaction 
determine the heat of reaction of hydrochloric acid with sodium hydroxide 
define heat of combustion 
recognise that the combustion of alkanes and other hydrocarbons releases 
carbon dioxide, water and energy 
write balanced chemical equations for the combustion of simple hydrocarbons 
relate the sign of enthalpy changes to exothermic and endothermic reactions 
relate energy changes to bond breaking and formation 
explain the concept of bond energy using the calculation of the C-H 
bond energy in methane as an illustration 
define heat of combustion 
describe the use of the bomb calorimeter in determining calorific values of 
foods 
relate the kilogram calorific values of fuels to their uses 
define heat of formation 
state the law of conservation of energy 
state Hess’s law 
calculate heat of reaction using heats of formation of reactants and 
products 
calculate heat of formation using other heats of formation and one heat 
of reaction. (Other kinds of heat of reaction calculation not required) 
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5.5 Oil Refining and its Products (4 class periods) 
By the end of this section pupils should be able 

Good Fair Poor 

 
describe the fractional distillation of crude oil 
explain where the main fractions of crude oil (refinery gas, light gasoline, 
naphtha, kerosene, gas oil and residue fractions) are produced on the 
fractionating column 
state the uses of refinery gas, light gasoline, naphtha, kerosene, and gas oil 
and residue fraction 
appreciate the rationale for the addition of  mercaptans to natural gas 
recall the composition of natural gas, liquid petroleum gas (LPG) and petrol 
describe and explain: auto-ignition, knocking, octane number 
relate the octane number of a fuel to its tendency to cause knocking in the 
internal combustion engine 
describe the effect of chain length, degree of branching and cyclic 
structure on the tendency of petrol towards auto-ignition in the internal 
combustion engine 
describe the role played by lead compounds as petrol additives in the 
past 
explain isomerisation, dehydrocyclisation, catalytic cracking 
describe the role of isomerisation, dehydrocyclisation, and catalytic cracking 
in the increase of the octane rating of fuel 
oxygenates  
 

   

5.6 Other Chemical Fuels (1 class period) 
By the end of this section pupils should be able 

Good Fair Poor 

 
prepare a sample of ethyne (acetylene)   
recognise oxyacetylene  welding and cutting as principle uses of ethyne 
(acetylene) . 
carry out an experiment to demonstrate the properties of ethyne (acetylene)  
[combustion, tests for unsaturation using bromine water and acidified 
potassium manganate(VII) solution] 
describe the manufacture of hydrogen by: 

 electrolysis of water 
 steam reforming of natural gas (simple treatment only) 

list some industrial uses of hydrogen including its potential as a fuel 
 

   

 


