
 

Department of Chemistry, ATMECE, Mysore   

Module 2: Sustainable Fuels 
 

Fuels: Introduction, calorific value, determination of calorific value using bomb’s calorimeter, 

numerical problems on GCV and NCV. Knocking in internal combustion (IC) engines - knocking 

mechanism in IC engines. Anti-knocking agents - methyl tertiary butyl ether (MTBE) and ethyl 

tert-butyl ether (ETBE). Importance of octane and cetane rating of fuel. 

Green Fuels: Introduction, power alcohol – properties, applications and its limitations, biodiesel 

- synthesis by trans-esterification method, advantages and its applications. Production of green 

hydrogen by photocatalytic water splitting and its advantages, hydrogen storage – introduction, 

advantages and limitations of metal hydride and ammonia as chemical hydrogen carriers.  
 

Introduction 
Chemical fuel: is a naturally occurring or artificially made carbonaceous combustible substance, 

which on combustion liberates a large amount of energy in the form of heat or light. 

Classification: Fuels are classified as primary and secondary fuels. 

Primary fuels: Fuels that occur in nature and are directly used without processing are called primary 

fuels. They are raw fuels. Examples are wood, coal, petroleum, natural gas, animal dung, etc.   

Secondary fuels: Fuels that are obtained by chemical processing and prepared from raw or primary 

fuels are called secondary fuels. Examples are charcoal, coke, coal gas, gobar gas, water gas. Based 

on the physical states both primary and secondary fuels are sub-classified as solid, liquid and gas. 

 Primary Secondary 

Solid Coal, Wood, Animal dung Charcoal, Coke. 

Liquid Crude petroleum oil. Petrol, Diesel, kerosene. 

Gas Natural gas. Coal gas, gobar gas, water gas. 

 

3.2 Calorific value of a fuel is defined as “The amount of heat energy liberated when a unit quantity 

(volume or mass) of the fuel is burnt completely in presence of air or oxygen under standard 

condition.” 

The S.I unit of calorific values is 

Solid and Liquid fuel = Jg-1 (J/g) or kJkg-1 (kJ/kg) 

Gaseous fuel = Jcm-3 (J/cm3) or kJm-3 (kJ/m3) 
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