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Unit 1: Non-renewable sources of energy 

1. The non-renewable energy sources most commonly used in our world today are fossil fuels. 

 Fossil fuels are the non-renewable sources, oil, coal and natural gas. 

 Uranium is also a non-renewable source. 

2. These non-renewable energy sources will eventually be used up. 

3. Fossil fuels produce lots of carbon dioxide when they burn, and this contributes to global  

 warming. 

Types of non-renewable sources of energy. 

 Coal 

1. Coal is most commonly used as a source of energy by power stations to generate electricity. 

2. Eskom and Sasol use more than 80% of our coal. 

 Eskom generates 98% of our electricity. 

3. Coal can also be burned in fires to keep warm or in coal stoves to cook our food. 

Coal comes from the Old English term col, from the 13th century which meant 'mineral consisting of 
fossilized carbon'. 

 
 Oil 

1. Oil can be used to make many other fuels, like paraffin, diesel and petrol. 

 

2 Petrol and diesel are used mainly as fuel for cars, trucks and motorbikes. They are produced 
 from crude oil, which is a fossil fuel formed from the remains of dead prehistoric animals.  



 

3. Crude oil contains a lot of energy which can be used. Crude oil is a non-renewable energy source 
 because it takes millions of years to produce crude oil and so we cannot produce more when 
 the existing reserves are finished. 

4. The burning of oil products produces carbon dioxide and other pollutants and oil spills 

 are harmful to the environment. 

 Gas 

1. Natural gas is the common name used to describe a mixture of gases. Natural gas is found in 
 deep underground rock formations and usually with other fossil fuels, such as oil and 
 coal.  

 

 Gas reserves have been found under the sea near Mossel Bay. 

2. The biggest part of the gas mixture is a gas called methane. Methane is a gas which burns 
 easily and releases a lot of energy when it is burnt. Natural gas is used for cooking, heating 
 and producing electricity. 

3. Gas is highly flammable and toxic is leaks occur. 

 Uranium 

1.  Energy can be produced by nuclear reactions.  Within the atoms of uranium, the nucleus is 
 held together by very strong forces.  

2. When the nucleus is broken apart, a huge amount of energy is released. This energy can be 
 used in nuclear power plants to generate electricity.  

3. South Africa has a nuclear power station in the western cape, called the Koeberg Nuclear  
 Power Station.  



4. There is limited supply of uranium in the world, which is why we classify it as a non-
 renewable source. But there is enough uranium for nuclear energy to be used for a very long 
 time because you need small amounts to produce lots of electricity.  

5. Only 5% of electricity in South Africa is produced at the nuclear power station. 

 

 

 

6.  Nuclear power stations are expensive to build and produce radioactive waste, which is very 

 harmful to all life on earth. 

 

The International Symbol for radioactivity. 
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2. Activity 2 

Compare the different non-renewable source of energy. 

Draw 3 columns, using these headings:  
• Type of energy,  
• Why is it non-renewable?  
•  Problems. 
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Renewable energy sources are those that are continually replaced or replenished. 

Examples are: hydropower, wave and tidal power, wind, sunlight and biofuel. 

Types of renewable energy sources 

 Hydropower 

1. Water can also be used as an energy source. This is called hydropower.  

2. The energy from falling water is used to drive turbines in a power station. Unlike coal power 
 stations, the water does not need to be heated and the water can be reused.  

3. These power stations must be at waterfalls or dams because there needs to be a strong flow of 
 water to harness the energy. 

4. South African rivers are not powerful enough to power a hydropower plant. 

 The Cahora Bassa Dam Hydropower plant on the Zambezi River in Mozambique exports 

 Electricity to South Africa.  

 

A large hydropower plant 

 

 Wave and tidal power 

1.  In some countries, wave power is used to generate electricity, like South Korea, the United 

 Kingdom, France, Russia, China, and the Netherlands. 

 Wind energy  

1. Wind is moving air and it can be used as a source of energy. The energy from moving air 
 particles is used to turn large turbines. The turbines are connected to a generator which 
 produces electrical energy. 

2. You need a steady, strong wind blowing in order to produce a large, consistent amount of 
 electricity. This means that wind farms cannot be put up in areas where there is not a lot of 
 wind. 



3.  Wind farms are noisy and many people do not like the look of them. 

4. In south Africa, there is a small wind farm in Darling in the Western Cape. 

 Solar energy 

1. There is a lot of energy in sunlight. Solar panels are used to absorb the radiant energy from the 
 Sun and to transform the energy from the Sun into stored potential energy.  

2. The Sun is a star and the lifetime of a star is measured in billions of years. This means that our 
 Sun can provide energy to the Earth for millions of years to come.  

3. Sunlight is considered a renewable energy source because it will not run out in the foreseeable 
 future. 

 

Solar panels on a rooftop 

  

 Biofuel 

1.  Biofuel is any fuel which is produced from plant or animal waste.  

2. Methane can be produced by decomposing plants and animal waste. This is useful for farms as 
 they can produce enough methane gas to help run their farms.  

3. The most common biofuels are made from maize, sugarcane and sorghum. The biofuels that are 
 made can be used in vehicles or heating and cooling systems. 
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Compare the different renewable source of energy. 

Draw 3 columns, using these headings:  
• Type of energy,  
• Why is it renewable?  
•  Problems. 
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 3. CASE STUDY ON BIOFUEL 

 

QUESTIONS: 

1.  What is the name of the farm in the article and in which country is it based? 

Dairy finds a way to let cows power trucks 

27 March 2013 

A large dairy farm, Fair Oaks Farms, in the United States of America has found a way to use the endless supply of manure from the cows to generate electricity. 

 This electricity is in turn used to run the equipment that milks about 30 000 cows, three times a day. 

For several years, the farm had been using the waste from the cows to create natural gas. The cow manure is swept up from the barn floors each day.  

The manure is then allowed to decompose in a digester and as it does so, it releases methane gas. The gas is collected and stored and used to power their buildings and barns.  

This gas is enough to power 10 barns, a cheese factory, a small restaurant, a gift shop and even a 4D movie theatre in the kids entertainment area. 

Fair Oaks Farms was doing all of this, but only using about half of the manure they swept up from the cows each day. But, they have now become even more energy efficient. 

Fair Oaks Farms is now using the rest of the manure and turning it into fuel to power its delivery trucks and tractors.  

This is the largest group of vehicles on the roads in the US using livestock waste to power them. This is a huge saving in the amount of diesel which would otherwise be used. 

 Gary Corbett at Fair Oaks said "We are taking about half a million litres of diesel off the roads each year."  

Another advantage is that natural gas is about half the price of diesel fuel for the same amount of power. 

Mike McCloskey, a co-owner of Fair Oaks, said he first started looking into renewable energy options for the farm more than a decade ago.  

This was a way to become more energy efficient, save money and he also said the smell of the manure, used as fertilizer on the fields, started to make some neighbours complain!  

The leftover byproducts from producing the natural gas is still spread over the fields as fertilizer, but it has much less of a smell. This shows that nothing goes to waste. 

Other farmers, landfill management companies and other large industries that produce large amounts of methane-rich material are now also starting to take interest. 

 If used, this could provide an endless supply of 'biogas', a cleaner, safer, sustainable alternative which also reduces greenhouse gas emissions. 

 

A digester used to decompose manure to produce methane gas. 

This has been adapted from an article which appeared in the New York Times on 27 March 2013.  



 

2.  What made the owners of Fair Oaks Farm decide to use manure as a form of energy? 

 

 

3.  In the article, the renewable energy source referred to is an example of a biofuel. What is this 
renewable energy source and why can we call it a biofuel? 

 

 

4.  How does the farm harvest methane from manure? 

 

 

5.  Why is it a good thing that the farm is taking "about half a million litres of diesel off the roads each 
year"? 

 

 

6.  What is another advantage of using the biogas to power the delivery trucks and tractors? 

 

7.  Do you think that South Africa could benefit from a setup such as the one at Fair Oaks Farms? Explain 
your answer. 

 

 

Biofuels have been around as long as cars have. At the beginning of the 20th century, Henry Ford 
planned to fuel his cars with ethanol. But then the discoveries of huge oil deposits kept fossil fuels cheap 
for decades, and biofuels were mostly forgotten. 

 


