
Fuel  Chemistry:  Review  of  energy sources  (renewable  and  non-

renewable).  

What are Different Sources of Energy? 

• Solar Energy. Solar power harvests the energy of the sun through using 

collector panels to create conditions that can then be turned into a kind of power. 

... 

• Wind Energy. ... 

• Geothermal Energy. ... 

• Hydrogen Energy. ... 

• Tidal Energy. ... 

• Wave Energy. ... 

• Hydroelectric Energy. ... 

• Biomass Energy. 

What are Different Sources of Energy? 

There are 10 main different sources of energy that are used in the world to generate 

power. While there are other sources being discovered all the time, none of them 

has reached the stage where they can be used to provide the power to help modern 

life go. 

All of these different sources of energy are used primarily to produce electricity. 

The world runs on a series of electrical reactions – whether you are talking about 

the car you are driving or the light you are turning on. All of these different sources 

of energy add to the store of electrical power that is then sent out to different 

locations via high powered lines. 

https://www.conserve-energy-future.com/AlternativeEnergySources.php


Here is an overview of each of the different sources of energy that are in use, and 

what’s the potential issue for each of them. 

 

1. Solar Energy 

Solar power harvests the energy of the sun through using collector panels to create 

conditions that can then be turned into a kind of power. Large solar panel fields are 

often used in desert to gather enough power to charge small substations, and many 

homes use solar systems to provide for hot water, cooling and supplement their 

electricity. The issue with solar is that while there is plentiful amounts of sun 

available, only certain geographical ranges of the world get enough of the direct 

power of the sun for long enough to generate usable power from this source. 

2. Wind Energy 

Wind power is becoming more and more common. The new innovations that are 

allowing wind farms to appear are making them a more common sight. By using 

large turbines to take available wind as the power to turn, the turbine can then turn 

a generator to produce electricity. While this seemed like an ideal solution to 

many, the reality of the wind farms is starting to reveal an unforeseen ecological 

impact that may not make it an ideal choice. 

3. Geothermal Energy 

Geothermal energy is the energy that is produced from beneath the earth. It is 

clean, sustainable and environment friendly. High temperatures are produced 

continuously inside the earth’s crust by the slow delay of radioactive particles. Hot 

rocks present below the earth heats up the water that produces steam. The steam is 

https://www.conserve-energy-future.com/various-renewable-energy-sources.php


then captured that helps to move turbines. The rotating turbines then power the 

generators. 

Geothermal energy can be used by a residential unit or on a large scale by a 

industrial application. It was used during ancient times for bathing and space 

heating. The biggest disadvantage with geothermal energy is that it can only be 

produced at selected sites throughout the world. The largest group of geothermal 

power plants in the world is located at The Geysers, a geothermal field in 

California, United States. 

4. Hydrogen Energy 

Hydrogen is available with water(H2O) and is most common element available on 

earth. Water contains two-thirds of hydrogen and can be found in combination with 

other elements. Once it is separated, it can be used as a fuel for generating 

electricity. Hydrogen is a tremendous source of energy and can be used as a source 

of fuel to power ships, vehicles, homes, industries and rockets. It is completely 

renewable, can be produced on demand and does not leave any toxic emissions in 

the atmosphere. 

5. Tidal Energy 

Tidal energy uses rise and fall of tides to convert kinetic energy of incoming and 

outgoing tides into electrical energy. The generation of energy through tidal power 

is mostly prevalent in coastal areas. Huge investment and limited availability of 

sites are few of the drawbacks of tidal energy. When there is increased height of 

water levels in the ocean, tides are produced which rush back and forth in the 

ocean. Tidal energy is one of the renewable source of energy and produce large 

energy even when the tides are at low speed. 

 



6. Wave Energy 

Wave energy is produced from the waves that are produced in the oceans. Wave 

energy is renewable, environment friendly and causes no harm to atmosphere. It 

can be harnessed along coastal regions of many countries and can help a country to 

reduce its dependance on foreign countries for fuel. Producing wave energy can 

damage marine ecosystem and can also be a source of disturbance to private and 

commercial vessels. It is highly dependent on wavelength and can also be a source 

of visual and noise pollution. 

7. Hydroelectric Energy 

What many people are not aware of is that most of the cities and towns in the 

world rely on hydropower, and have for the past century. Every time you see a 

major dam, it is providing hydropower to an electrical station somewhere. The 

power of the water is used to turn generators to produce the electricity that is then 

used. The problems faced with hydropower right now have to do with the aging of 

the dams. Many of them need major restoration work to remain functional and 

safe, and that costs enormous sums of money. The drain on the world’s drinkable 

water supply is also causing issues as townships may wind up needing to consume 

the water that provides them power too. 

8. Biomass Energy 

Biomass energy is produced from organic material and is commonly used 

throughout the world. Chlorophyll present in plants captures the sun’s energy by 

converting carbon dioxide from the air and water from the ground into 

carbohydrates through the process of photosynthesis. When the plants are burned, 

the water and carbon dioxide is again released back into the atmosphere. Biomass 

generally include crops, plants, trees, yard clippings, wood chips and animal 

https://www.conserve-energy-future.com/15-easy-ways-to-become-environmentally-friendly.php
https://www.conserve-energy-future.com/Advantages_Disadvantages_BiomassEnergy.php


wastes. Biomass energy is used for heating and cooking in homes and as a fuel in 

industrial production. This type of energy produces large amount of carbon dioxide 

into the atmosphere. 

9. Nuclear Power 

While nuclear power remains a great subject of debate as to how safe it is to use, 

and whether or not it is really energy efficient when you take into account the 

waste it produces – the fact is it remains one of the major renewable sources of 

energy available to the world. The energy is created through a specific nuclear 

reaction, which is then collected and used to power generators. While almost every 

country has nuclear generators, there are moratoriums on their use or construction 

as scientists try to resolve safety and disposal issues for waste. 

10. Fossil Fuels (Coal, Oil and Natural Gas) 

When most people talk about the different sources of energy they list natural gas, 

coal and oil as the options – these are all considered to be just one source of energy 

from fossil fuels. Fossil fuels provide the power for most of the world, primarily 

using coal and oil. Oil is converted into many products, the most used of which is 

gasoline. Natural gas is starting to become more common, but is used mostly for 

heating applications although there are more and more natural gas powered 

vehicles appearing on the streets. The issue with fossil fuels is twofold. To get to 

the fossil fuel and convert it to use there has to be a heavy destruction 

and pollution of the environment. The fossil fuel reserves are also limited, 

expecting to last only another 100 years given are basic rate of consumption. 

It isn’t easy to determine which of these different sources of energy is best to use. 

All of them have their good and bad points. While advocates of each power type 

https://www.conserve-energy-future.com/waste-management-and-waste-disposal-methods.php
https://www.conserve-energy-future.com/Advantages_FossilFuels.php
https://www.conserve-energy-future.com/PollutionTypes.php


tout theirs as the best, the truth is that they are all flawed. What needs to happen is 

a concerted effort to change how we consume energy and to create a balance 

between which of these sources we draw from. 

Introduction of Fuel Chemistry 

Fuel  is  a  combustible  substance,  containing  carbon  as  a main  constituent,  

which  on  proper  burning  gives  large  amount of  heat,  which  can  be  used  

economically  for  domestic  and industrial  purpose. Example  :   Wood,  charcoal,  

coal,  kerosene,  petrol,  diesel,  producer  gas,  oil gas  etc. During  the  process  of  

combustion,  carbon,  hydrogen,  etc., combine  with  oxygen  with  a  liberation  of 

heat.   The  combustion  reaction  can  be  explained  as    

  C + O2                   CO2 + 94   kcals 2H2  +  O2                 2H2O + 68.5 kcals   

The  calorific  value  of  a  fuel  depends  mainly  on  the  amount  of Carbon  and  

Hydrogen.  

Requirements  of  a  Good 

Fuel A good  fuel  should  have  the  following  characteristics: 

1. High calorific  value.  

2.  Moderate  ignition temperature.  

3. Low contents  of  non-combustible  matters.  

4.  Low moisture  content. 

5.  Free  from  objectionable  and  harmful  gases  like  CO,  SOx, H2S.  

6.   Moderate  velocity  of  combustion. 

7.   Combustion  should  be  controllable.  

8.  Easy to  transport  and  readily  available  at  low  cost. 

                                              Classification of Fuels 

Fuels  are  classified  into (i)      Primary  or  Natural  fuels  -  These  are  

found  in  nature. (ii)    Secondary  or  Artificial  fuels  -  These  are  

derived  from primary  fuels. Primary  and  secondary  fuels  may  also  

be  divided  into  3 classes  namely  solid,  liquid  and  gaseous  fuels. 

 



Fuels Primary  or Natural Fuel 

1. Solid  Fuels Example: Wood 

2. Liquid Fuels Example: Oils  

3. Gaseous Fuel Example: Natural gas 

 Secondary  or Artificial  Fuels Gaseous .   

Solid  Fuels Example: Charcoal 

      Liquid Fuels: Petrol gas  

       Gaseous Fuels Ex. : LPG 

 

Fossil  fuels 

 Fossil  fuels  are  those,  which  have  been  derived  from fossil  remains  of  plant  

and  animal  life.   They  are  found  in  the  earth’s    crust. 

 All  conventional  fossil  fuels  whether  solid,  liquid  or gaseous  (coal,  

petroleum  or  Natural  gas)  contain  basically  carbon and  /  or  hydrogen.  The  

fuels  on    combustion  in  presence  of oxygen  in  the  air  release  heat  energy.   

This  heat  energy  can  be  utilized  for  domestic  and industrial  purposes. 

Advantages  of  Solid  fuels 

 1.  Handling  and  transportation  of  solid  fuels  are  easy. 

 2.  Solid  fuels  are  cheap  and  easily  available. 

   3.  They  have  a  moderate  ignition  temperature. 

 4.  This  type  of  fuel  can  be  stored  conveniently  without  any risk. 

Disadvantage  of  solid  fuels: 

 1.  During  burning,  solid  fuels    produce  a  large  amount  of ash  and  disposal  

of  ash  is  a  big  problem. 

 2.  The  calorific  value  of  solid  fuel  is  comparatively  low. 

 3.  Since  a  lot  of  air  is  required  for  complete  combustion,  its thermal  

efficiency  is  not  so  high.  

4.  A large  space  is  required  for  storage.  



5.  Combustion  is  a  slow  process  and  it  cannot  be  easily controlled. 

Advantages  of  Liquid  fuels  

1.  Liquid  fuels  do  not  yield  any  ash  after  burning.  

2.  They require  comparatively  less  storage  space. 

3.  Calorific  value  of  liquid  fuel  is  higher  than  that  of    solid fuels.  

4.  Their  combustion  is  uniform  and  easily  controllable. 

 Disadvantages  of  liquid  fuels: 

 1.  Liquid  fuels  are  comparatively  costlier  than  the  solid fuels. 

 2.  They  give  unpleasant  odour  during  incomplete combustion.  

3.  Some  amount  of  liquid  fuels  will  escape  due  to evaporation  during  

storage.  

4.  Special  type  of  burners  are  for  effective  combustion. 

Advantages  of  gaseous  fuels:   

1.Gaseous  fuels  can  be  easily   transported through  the pipes. 

 2.  They do  not  produce  any  ash  or  smoke  during  burning.  

3.  They  have  high  calorific  value  than  the  solid  fuels.  

4.  They  have  high  thermal  efficiency. 

 Disadvantages  of  gaseous  fuels  

1.They  are  highly  inflammable  and  hence  the  chances  for fire  hazards  are  

high.  

2.  Since  gases  occupy  a  large  volume,  they  require  large storage  tanks. 

Solid  Fuels 

1. Coal  and  its  varieties  (or)  Ranking  of  Coal   Coal  is  an  important  

primary  solid  fuel  that  has  been formed  as  a  result  of  alteration  of  

vegetable  matter  under some  favourablse  conditions. 

2. The process of conversion of lignite to anthracite is called  coalification (or) 

metamorphism of coal.   



3.  Coal is classified on the basis of its rank. The rank of coal denotes its degree 

of maturity. Vegetable matter, under the action of pressure, heat and 

anaerobic conditions, gets converted into different stages of coal namely,   

4.  Wood → Peat → lignite → sub-bituminous → bituminous                                                                                                                                                                          

↓                                                                             anthracite   

5. With the progress of coal forming reaction, moisture content and oxygen 

content reduces and % of carbon increases. Also calorific value increases 

from peat to bituminous.   

Classification of coal 

 a)  Peat 1. Peat is the first stage in the formation of coal. 2. Its calorific value is 

about 4000-5400 k cal/kg. 3. It is an uneconomical fuel due to its high proportion 

of (80 -90%) moisture and lower calorific value. 4. It is a brown fibrous mass.   

b) Lignite 1. Lignite is an intermediate stage in the process of coal formation. 2. Its 

calorific  value is about 6500-7100 k cal/kg 3. Due to the presence of high volatile 

content, it burns with long smoky flame. 

c)  Bituminous  coal Bituminous  coal  is  further  sub-classified  on  the  basis  of 

its  carbon  content  into  three  types  as:    i)  Sub-  bituminous  coal,  ii) 

Bituminous  coal  and  iii)  semi-bituminous  coal.  

d)  Anthracite 1.  Anthracite  is  the  superior  grade  of  coal. 2.  Its  volatile,  

moisture    and  ash  contents  are  very  less. 3.  Its  calorific  value  is  about  8650  

k  cal/kg. 

 (Sources- www.conserve-energy-future.com) 
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