
HYDROGEN ENERGY



INTRODUCTION

Hydrogen energy (“energy carrier“ like electricity) is an alternative energy of future

which can also be stored in addition to other qualities of electrical energy. But it is highly

inflammable and special handling precautions are needed during its production,

transportation, storage and utilisation.

 Hydrogen energy has a tremendous potential because it can be produced from water

which is available in abundance in nature. It can be produced from water by using solar

energy. All plants and hydrocarbons (fossil fuels) are sources of hydrogen.

 Hydrogen has the highest energy content per unit mass. Its specific energy content is

almost three times that of hydrocarbon fuels. Therefore, it can be directly used as aircraft

fuel for air transport. It has been used as a fuel for space crafts. A 𝐻2-𝑂2 fuel cell

liberates energy and also water as sole material product for the use of space craft

passengers.



The simplest way to obtain hydrogen from water is its “electrolysis” using

electricity. The latter can be generated from renewable energy sources like

solar energy, wind energy and geothermal energy.

 The main issues associated with the use of hydrogen at energy source are:

Production; (ii) Storage and transportation; (iii) Utilisation; (iv) Safety and

Management, and (v) Economy.

Sources of hydrogen: Hydrogen is found only in compound form with other

elements. H2 combines with O2 to form water. Hydrogen combines with carbon

to form different compounds such as coal, petroleum, methane gas etc.



10.2. PROPERTIES OF HYDROGEN

The properties of hydrogen are:

1. The burning process of hydrogen is pollution free.

2. The standard heating value of hydrogen gas is 12.1 MJ/m3 compared with 38.3 MJ/𝑚3 for natural gas.

3. The heating value of liquid hydrogen is 120 MJ/kg or 8400 MJ/𝑚3 as compared to 44 MJ/kg or 32000 MJ/𝑚3of aviation 

petrol.

4. Hydrogen is a light gas at room temperature and pressure. Its density is 1/4 th of that air and 1/9 th that natural gas.

5. Hydrogen can be liquefied at –253°C at atmospheric pressure. The liquid hydrogen has a specific gravity of 0.07 which is 1 

/10 th that of gasoline.

6. Mixture of hydrogen and air are combustible over wide range of composition. The flammability limits are from 4 to 74% by

volume of hydrogen in air at ordinary temperatures.

7. The flame speed of hydrogen when burning in air is much greater than for natural gas.

8. The ignition energy to initiate combustion is less for hydrogen than for natural gas.



10.3 ADVANTAGES OF HYDROGEN AS FUEL

Following are the advantages of hydrogen as fuel:

1. Very high energy content.

2. Burning is non-polluting.

3. Hydrogen produced from biomass and supplied to the consumers in the transport sector costs only 50% compared to

hydrogen produced electrolytically.

4. For fuel-cell operated bus, hydrogen produced from biomass can compete well with gasoline-operated vehicles.

5. It is a superior fuel for turbojet aircraft due to greater economy, lower noise level and little pollution.

6. Hydrogen as a velicular fuel can reduce dependence on fossil fuel which is increasing in cost every year.

7. Hydrogen can easily be transported and distributed through pipelines.

8. Hydrogen being a high density fuel, its low transport cost compensates for its high product cost to make it an economically

viable fuel.

9. Hydrogen can be used for generating electricity for domestic appliances, in domestic cooking as a fuel, in automobiles etc.



10.4. APPLICATIONS OF HYDROGEN (ENERGY)

Following are the applications of hydrogen energy:

1. It can be used for H2 –O2 fuel cell for production of electrical energy.

2. Hydrogen is used as fuel in aircrafts and rockets in liquid form.

3. Used in cooking, water heaters and air-conditioning.

4. Can also be used in furnaces.

5. Can also be used in generators.

6. Widely used in petroleum refining.

7. Widely used in manufacture of vanaspati, fertilizers and alcohols.



10.5. PRODUCTION OF HYDROGEN

The most commonly used methods of production of hydrogen are enumerated and described as follows:

1. Electrolysis of water.

2. Steam reformation.

3. Coal gasification.

4. Methane gas reformation.

5. Biological production of hydrogen.

6. Photo-electrolysis

The methods of producing hydrogen may be classified according to the immediate source of addition of energy to

decompose as follows:

1. Electrical energy .... Electrolysis

2. Fossil fuels ..... Steam reformation; Coal gasification

3. Heat energy ..... Thermo-chemical methods

4. Solar energy:

(i) Bio-photolysis. (ii) Photo-electrolysis.



Electrolysis of Water



















HYDROGEN TRANSPORTATION

Hydrogen can be transported by the following three methods.

1. By Pipelines

2. By insulated tanks.

3. By metal hydride transportation




