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Non-Renewable Energy Sources
Non-Renewable energy is from sources that cannot be easily

replenished.

Examples of non-renewable energy sources are fossil fuels, nuclear

energy and Agricultural and organic waste.

In physics, energy is explained as the thermodynamic quantity

equivalent to the capacity of a physical system to do work. The

units of energy are ergs or joules.



Fossil fuels



What are fossil fuels ?

 Fossil fuels like coal and petroleum are non-renewable resources. 

 They are found deep inside the earth and are made up from the remains of 

ancient plants and animals over time. 

 Fossil fuels are of great importance because they can be burned, producing

significant amount of energy.

 Their quantity is limited and they take thousands of years to get renewed.                  

Example of fossil fuels are coal, petroleum, natural gas etc.

Percentage use of various sources for the total energy consumption in the world

Coal 32.5% Wood 6.6%

Oil 38.3% Dung 1.2% 8%

Gas 19% 92% Waste 0.3%

Uranium 0.13%

Hydro 2.0%



 Coal- is a solid fossil fuel

 Petroleum- is a liquid fossil fuel.

 Natural Gas

Types of fossil fuels 



Hard and Black diamond

Rock-like

Most abundant fossil fuel produced around world

A nonrenewable energy source because it takes millions of  years to create.

Energy in coal comes from the energy stored by plants that lived hundreds of 

millions of years ago

Coal facts



 It is also known as black diamond.

 Coal is formed by carbon, hydrogen, oxygen, nitrogen and varying amounts of

sulphur.

 Coal is used as a fuel, to generate electricity and in factories and steam engines.

 In the last three decades, the world switched over from coal to oil as a major source

of energy because it is simpler and cleaner to obtain useful energy from oil.

 Trees and plants falling into water decayed and produce peat bogs. Soil pressure,

heat and movement of earth’s crust distilled off some of the bog’s gaseous matter to

form brown coal or lignite.

 According to estimates, coal is abundant but its shipping is expensive.

 Coal is pollutant and when it burns, it produces CO2 and CO.

 Extensive use of coal as a source of energy is likely to disturb the ecological balance

of CO2 since vegetations in the world would not be capable of absorbing such large

proportion of CO2 produced by burning large quantities of coal.



Main types of coal - Anthracite, Bituminous and Lignite.

 Anthracite- Hardest, more carbon, higher energy content

 Bituminous- In between

 Lignite- Softest, low in carbon, high in oxygen content and hydrogen

 Peat- Precursor (a substance from which another substance is formed) to coal

l

Types of Coal 





Positives and negative of burning coal





 Also known as crude or mineral oil, it has been used for over 5,000 years

 The Egyptians used it as medicine for wounds and to fuel lamps. 

 Today we use petroleum products such as  gasoline, jet fuel, home 

heating oil and kerosene.

 Plastic, cosmetics, and lubricants are also products of petroleum. 

 It is found deep inside the Earth or under the sea floor. 

 It is taken out by drilling wells deep into the Earth or under the seabed.

 Potential oil bearing areas are located in Assam, Tripura, Manipur, West 

Bengal etc. 

oil facts



 Oil was formed from the remains of animals and plants (diatoms)  that lived 

millions of years ago in a marine (water) environment  before the dinosaurs.

 Oil was formed from plants called plankton. When the plankton dies, it sinks in the 

bottom of the sea and is buried  under layers of sand and  mud. 

 When these layers are mixed it turns into a hard rock, but when bacteria ate the 

plankton, it turned into ooze and then into oil.

oil formation



 It works by being run through an engine, burned and turned 

into energy for automobiles. 

This is a product that is rich in hydrogen and carbon molecules. 

 When the petroleum or gas is put through the engine, it is 

exposed to a spark. 

The gas becomes the energy for the vehicle.

How does oil work ?



Positives and negative of oil



 Methane, a gas or compound that has one carbon atom and four 
hydrogen atoms. 

 It is lighter than air. 

 Natural gas is a mixture of gases and was used more than 2,000 years ago.

 Today, natural gas is used to heat home and produce electricity.

 It is formed from a plant called plankton just like oil. 

 The plankton died, sank to the bottom, sand and mud covered it up. 

 Over the years, bacteria and heat pressure turned the plankton into 
natural gas.

Natural gas



 Natural Gas is a fossil fuel very similar to oil in its composition.

 Both fuels are formed from long dead plants and animals that slowly 

decomposed. 

 Under tons of pressure, some of this decomposing matter formed into pockets 

of oil, which are piped up and refined to petroleum and a vast number of other 

products like Paints, Fertilizer, Plastics,  Antifreeze, Dyes, Photographic film, 

Medicines, and Explosives.

Gaseous fuels are classified as,

1. Gases of fixed composition such as acetylene, ethylene, methane etc.

2. Composite industrial gases 

(producer gas, coke oven gas, water gas, blast furnace gas etc.)

How does natural gas work ?



Positives and negative of natural gas



Nuclear Energy
(Commercial)

The energy associated with  changes in the nucleus of an  atom. It is the energy 
contained in the nucleus of an atom.

Produced 2 ways:

1. When 2 or more nuclei join together

2. When the nucleus of an  atom split apart

In the sun, hydrogen nuclei join
together to make a larger helium
nucleus. This reaction releases a huge
amount of energy, which allows the
sun to light and heat the Earth.

The nuclei of some atoms, such
as Uranium, store a lot of potential
energy. When work is done to split
these nuclei apart, energy is released.
This nuclear energy is used to
generate electrical energy, which will
run nuclear power plants.



Uranium is the key raw material. Uranium is mined from many places around the world. It is processed (to get enriched 

uranium, i.e. the radioactive isotope) into tiny pellets. These pellets are loaded into long rods that are put into the power

plant's reactor. Inside the reactor of an atomic power plant, uranium atoms are split apart in controlled chain reaction. 

Other fissile material includes plutonium and thorium.

In a chain reaction, particles released by the splitting of the atom strike other uranium atoms and split them. The 

particles released by this further split other atoms in a chain process. In nuclear power plants, control rods are used to 

keep the  splitting regulated, so that it does not occur too fast. These are called moderators.

The chain reaction gives off heat energy. This heat energy is used to boil heavy water in the core of the reactor. So, 

instead of burning a fuel, nuclear power plants use the energy released by the chain reaction to change the energy of 

atoms into heat energy. The heavy water from around the nuclear core is sent to another section of the power plant. 

Here it heats another set of pipes filled with water to make steam. The steam in this second set of pipes rotates a 

turbine to generate electricity.



Pros and cons of nuclear power

Advantages:

Nuclear power generation does emit relatively low amounts of carbon dioxide

(CO2). The contribution of nuclear power plants to global warming is therefore

relatively little.

It is possible to generate a high amount of electrical energy in one single plant.

Disadvantages:

The problem of safe disposal of radioactive waste exists

There exists high risks and the consequences of damage is great when accidents

happen

The raw material Uranium is a scarce resource. Its supply is estimated to last only

for the next 30 to 60 years, depending on the actual demand.



Agriculture & organic waste
(non-commercial)

 At present, small quantities of agricultural and organic wastes consisting of draw saw 

dust, garbage, animal dung accounting major energy consumption. 

 Most of the remaining was burnt or left unused causing environmental problems. 

1. The waste should be utilized near the source in order to reduce the transportation 

cost.

2. Appropriate equipments should be used for burning or extracting energy from the 

materials.

Considering the availability and the location of the material produced, these resources are 

regarded as an important energy supply for rural areas in the near future.


